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Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 2.690000 GHz
#Res BW 200 kHz

acd

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.691000 GHz
#Res BW 1.0 MHz
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Channel Position T

Spectrum Analyzer 2
Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

pectrum Analyzel
SA

Atten: 10 dB PNO: Best Wide

Preamp: Off Gate: LO

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

#Video BW 620 kHz*

£)  Jun 06,2019
e | 11:24.54 AM

Spectrum Analyzer 3
Swept SA
Atten: 10 dB PNO: Best Wide
Preamp: Off Gate: LO
YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

#Video BW 3.0 MHz*

£)  Jun 06, 2019
11:27.05 AM
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Test result: Pass

6.1 Limit

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

6.2 Measurement Procedure

In accordance with FCC rules, the power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

The spurious emissions from the antenna terminal were measured. The transmitter output power was
attenuated using an attenuator and the frequency spectrum investigated from 9kHz to 27GHz. The
resolution bandwidth of 1MHz was employed for frequency band 9kHz to 27GHz. The spectrum
analyzer detector was set to RMS.

For MIMO mode configurations, the limit was adjusted with a correction of -18.06dB [10Log(1/64)] by
using the Measure and Add 10Log(N) dB technique according to KDB 662911 D01 Multiple Transmitter
Output accounting for simultaneous transmission from antenna ports. Then the limit was adjusted to -
31.06dBm.
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6.3 Measurement result

Configuration NR-MIMO-1

C-40

Report No.: 190601822SHA-001

Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)
(MHz)
20 B 256QAM 40 1000 -31.06
20 M 256QAM 40 1000 -31.06
20 T 256QAM 40 1000 -31.06

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
\ 1 f
N 1 f

DIl

Spectrum Analyzer 1
Swept SA

KEYSIGHT l['P"“RF
Coupling:
(:] Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acd
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Channel Position B

Spectrum Analyzer 8
Swept SA
Input Z: 50 O
Gorrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Spectrum Analyzer 9
Swept SA
#Atten: 10 dB PNO: Fast
Preamp: Off Gate: Off
pW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

X Function
2.584 0 GHz
2.696 0 GHz

Jun 06, 2019
3:51:51 PM

?

Spectrum Analyzer 8
Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

trum Analyzer 9
SA

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

pPW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
3:52:16 PM

?

Spectrum Analyzer 10

Swept SA + a

Avg Type: Power (RMS) 4 Select Marker
Avg|Hold:>1/1
al A Marker 2

Trig: External 1
ANNNN D
Marker Frequency
2.696000000 GHz

Peak
Marker Mede Search

Marker
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-41.794 dBm

Normal Pk Search
Config
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Properties

Fixed
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Delta Marker
(Reset Delta)
Marker Table
on
Off
< Marker Settings
Diagram
All Markers Off
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Marker—

Stop 3.000 GHz|
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Function Width Function Value
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Marker

Avg Type: Power (R
Avg|Hold: 1/1
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Select Marker
Marker 1

8.893000000 GHz
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P

Mkr1 8.893 0 GHz Settings
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Search
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Spectrum Analyze!
Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Auty

1 Spectrum
Scale/Div 10 dB

Start 10,000 GHz
#Res BW 1.0 MHz

acd

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz
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Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHZ*

Jun 06, 2019
3:52:53 PM

?

Spectrum Analyzer 8 Spectrum Analyzer 9

Swept SA Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
3:53:36 PM

Spectrum Analyzer 10
SA

+

Avg Type: Power (RMS; 4
Avg|Hold:>1/1
Trig: External 1

AN N

Mkr1 13.775 5 GHz
-38.559 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 26.397 5 GHz
-34.143 dBm
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Channel Position M

Spectrum Analyzer 1
Swept SA

KEYS|GHT Input Input Z: 50 #Aften: 10 dB PNO: Fast Avg Type: Power (RMS Select Marker
Coupling: DC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:>1/1 "
Align: Auto Freq Ref Ext (S) uW Path: ndard IF Gain: Low Trig: External 1
NFE: Adaptive Sig Track: Off

1 Spectrum Ref Lvl Offset 43.87 dB Mkr2 2.696 0 GHz
Scale/Div 10 dB Ref Level 30.00 dBm -41.999 dBm Peak
Search

Pk Search
Config

Marker

Delta ()

Properties
Fixed

Marker
off Function

Marker—

#Video BW 3.0 MHz* Stop 3.000 GHz|
#Sweep ~6.01 s (6001 pts)|f\iarker Table Counter

5 Marker Table v

Mode Trace Scale X Y Function Function Width Function Value
[\ 1 f 2.584 0 GHz -44.67 dBm <
|\ 1 f 2.696 0 GHz -42.00 dBm

Marker Settings
Diagram

All Markers Off

Couple Markers
on
Off
Jun 06, 2019
3:47:56 PM

Spectrum Analyzer 1 Spectrum Analyzer 8
Swebt SA Swept SA

KEYS|GHT Input: RF Input Z: 50 O #Atten: 10 dB PNQO: Fast Avg Type: Power (RMS; Select Marker
Coupling: DC Corrections: Off  Preamp: Off Gate: Off AvglHold>1/1 P
Align Auto Freq Ref Ext(S) W Paih: Standard |IF Gain: Low Trig: External 1 Marker 1

NFE: Adaptive Sig Track: Off ANNNNN

Marker

Marker Frequency
1 Spectrum Ref Lvl Offset 48.17 dB Mkr1 9.964 0 GHz 64000000 GHz

Scale/Div 10 dB Ref Level 34.30 dBm -40.297 dBm
Pk Search

Settings

Next Pk Right Properties
Next Pk Left AL
Function

Pk-Pk Search
Counter

Marker Delta
Mkr—CF
Mkr—Ref Lvi

Start 3.000 GHz #Video BW 3.0 MHz*
#Res BW 1.0 MHz

) W[
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz
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Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

" #Video BW 3.0 MHz*

Jun 06, 2019
3:49:29 PM

Spectrum Analyzer 9
Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
3:50:11 PM

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 10.897 5 GHz
-40.467 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 26.432 0 GHz
-34.007 dBm
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Spectrum Analyzer 1
Swept SA

KEYSIGHT nput
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
[\ 1 f
|\ 1 f

Spectrum Analyze!
Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acm?
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Channel Position T

Input Z: 50
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off
UW Path:

PNO: Fast
Gate: Off
ndard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

X Y
2.584 0 GHz. .90 dBm
2.696 0 GHz -38.15 dBm

Function

Jun 06, 2019
3:55:07 PM

Spectrum Analyzer 8
Swept SA

Input Z: 50
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atien: 10 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

RefLvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHZ*

Jun 06, 2019
3:55:49 PM
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Avg Type: Power (RMS
AvglHold:>1/1
Trig: External 1
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz
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Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
3:56:32 PM

Spectrum Analyzer 9
Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
35711 PM

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 17.119 5 GHz
-39.333 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 25.822 5 GHz
-33.339 dBm
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Configuration NR-MIMO-1C-100

Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)

(MHz)
20 M 256QAM 100 1000 -31.06

Channel Position M

Spectrum Analyzer 1
Swept SA

KEYSIGHT :{‘D"“RF e
[:J Coupling:

Align: Auto

Spectrum Analyzel Q
SA +

Avg Type: Power (RMS; 4

Avg|Hold:>1/1

Trig: External 1

Marker

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Select Marker

Marker 2
Spectrum

Scale/Div 10 dB

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

Normal

Delta (&)

Properties
Fixed

Marker
off Function

Marker—

#Video BW 3.0 MHz*

#Sweep Counter

5 Marker Table v
Mode Trace Scale X Y

N 1 f 2.584 0 GHz. -40.54 dBm
N 1 f 2.696 0 GHz -38.46 dBm

Function Function Width Function Value

Couple Markers
on
Off

o W [7

Spectrum Analyzer 1 Spectrum Analyzer 8 ¥ Spectrum Analyzer 9 Spectrum Analyzer 10
Swept SA Swept SA

Marker

KEYSIGHT l[‘D“"‘_RF e
Coupling:
[:J Align: Auto

Input Z: 50 O
Corrections: Off

#Atten: 10 dB
Preamp: Off

Swept SA Swept SA

PNO: Fast Avg Type: Power (RMS;
Gate: Off Avg|Hold:>1/1
landard IF Gain: Low

+ £

234 Select Marker

Marker 1

Freq Ref: Ext (S)

UW Path:

Trig: External 1

ANNNN N
Marker Frequency Seti
Mkr1 8.604 5 GHZ i
-41.515 dBm
Next Peak
Next Pk Left

Pk-Pk Search

1 Spectrum

Scale/Div 10 dB

NFE: Adaptive Sig Track: Off

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Marker Delta
Mkr—CF
Mkr—Ref Lvi

Continuous Peak
Stop 10.000 GHz|}Search
#Sweep ~14.0 s (14001 pts) on

Off
Sl
-2 W) 00 XX

Start 3.000 GHz
#Res BW 1.0 MHz

acm?

#Video BW 3.0 MHz*

Jun 06, 2019 |
3:43:49 PM

TTRFFCC Part 27_V1 © 2018 Intertek Page 62 of 92



iNntertek

Total Quality. Assured.
TEST REPORT

Spectrum Analyze!
Swept SA

KEYSIGHT [nput RF
Coupling: DC

Align: Auty

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acd

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF

Coupling: D
Align: Aut

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHZ*

Jun 06, 2019
3:44:32 PM

?

Spectrum Analyzer & Spectrum Analyzer 9
Swept SA Swept SA

InputZ: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHZz*

Jun 06, 2019 |
3:45:06 PM

Spectrum Analyzer 10
SA

+

Avg Type: Power (RMS; 4
Avg|Hold:>1/1
Trig: External 1

AN N

Mkr1 13.765 5 GHz
-38.207 dBm

Stop 18.000 GHz|
#Sweep ~16.0 s (16001 pts)

| o R~
-ie (% 00 2%

Spectrum Analyzer 10
Swept SA

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 25.817 0 GHz,
-36.181 dBm

(00| (=
O] (00 [
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Delta (A)
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Marker Settings
Diagram

All Markers Off

Couple Markers
On
Off
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Marker 1
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Configuration LTE+NR-MIMO-MC-4-UE (1LTE+1NR)

Report No.: 190601822SHA-001

Antenna Channel Modulation Channel RBW Limit

Port Position Bandwidth (kHz) (dBm)
(MHz)

32 B 16QAM 20 1000 -31.06

32 M 16QAM 20 1000 -31.06

32 T 16QAM 20 1000 -31.06

Spectrum Analyzer 1
Swept SA

KEYSIGHT :{‘D"“RF o
Coupling:
[:J Align: Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
N
|\ 1 f

B~ ?

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
Coupling: DC
[:J Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acm?
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Spectrum Analyzer 8
Swept SA

Channel Position B

Spectrum Analyzer
SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast
Preamp: Off Gate: Off
YW Path: Standard IF Gain: Low

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

X Y
2.584 0 GHz. -40.44 dBm
2.696 0 GHz -45.33 dBm

Function

Jun 06, 2019
4:12:28 PM

¥ Spectrum Analyzer 9
Swept SA
#Atten: 10 dB PNO: Fast
Preamp: Off Gate: Off
YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4.13:12 PM

Sig Track: Off

+ |53

Select Trace
A Trace 1
ANNNNN

Avg Type: Power (RM:
Avg|Hold:>1/1
Trig: External 1

Trace Type
Clear / Write

Trace Average

Max Hold

Trace
Min Hold Function

Normalize:

Stop 3.000 GHz|
#Sweep ~6.01 s (6001 pts)

Function Width Function Value

o4O =”
Ol |00 4

i

Spectrum Analyzer 10

Swept SA Rake

+ £

Avg Type: Power (RM! 4
AvglHold:>1/1
Trig: External 1

Select Marker
A Marker 1
ANNNN N

Marker Frequenc! "
-39.252 dBm

Next Peak

Next Pk Right

Continuous Peak
Stop 10.000 GHz|}Search
#Sweep ~14.0 s (14001 pts) on

Off
Sl
-2 W) 00 XX

Pk Search
Config

Properties

Marker
Function

Marker—

Counter
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: D
Align: Aut

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz
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Spectrum Analyzer &
Swept SA

InputZ: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:13:54 PM

Spectrum Analyzer 9
Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

“#Video BW 3.0 MHz*

Jun 06, 2019 |
4:14:24 PM

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 17.694 0 GHz
-38.937 dBm

Spectrum Analyzer 10
Swept SA

J +

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 25.832 0 GHz,
-33.616 dBm

(00| (=
O] (00 [
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Marker

Select Marker
Marker 1

Settings

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Marker

&

Select Marker
Marker 1

Marker Frequency
25.832000000 GH
Peak Search
Next Peak

Peak
Search

Pk Search
Config

Next Pk Right Properties

Pk-Pk Search Counter

Marker
Function

Marker—
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Channel Position M

Spectrum Analyzer 1 Spectrum Analyze
Swent SA Swe SA

KEYS|GHT Input: RF Input Z: 50 O #Aften: 10 dB PNO: Fast Avg Type: Power (RMS; Select Marker
Coupling: DC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:>1/1 "
Align: Auto Freq Ref Ext (S) W Path: Standard IF Gain: Low Trig: External 1
NFE: Adaptive Sig Track: Off

Marker

1 Spectrum Ref Lvl Offset 43.87 dB

Scale/Div 10 dB Ref Level 30.00 dBm 8 Peak
Search

porn= Pk Search

Config
Delta ()

Properties
Fixed

Marker
off Function

Delta Marker
#Video BW 3.0 MHz* Stop 3.000 GHz (Reset Delta)

#Sweep ~6.01 s (6001 pts)|f\iarker Table Counter

Marker—

5 Marker Table v

Mode Trace Scale X Y Function Function Width Function Value
[\ 1 f 2.584 0 GHz -36.21 dBm
|\ 1 f 2.696 0 GHz -36.04 dBm

< Marker Settings
iagram

All Markers Off
Couple Markers

on
oft

o) W 7 e

Spectrum Analyzer 1 Spectrum Analyzer 8 g Spectrum Analyzer 9 Spectrum Analyzer 10 + Q Marker
Swebt SA Swept SA Swept SA Swept SA
KEYS|GHT Input: RF Input Z: 50 O #Atten: 10 dB PNQO: Fast Avg Type: Power (RMS; Select Marker
Coupling: DC Corrections: Off  Preamp: Off Gate: Off Avg|Hold: 1/1
Align: Auto Freq Ref. EX{(S) \W Path: Standard IF Gain: Low Trig: External 1 Wy
NFE: Adaptive Sig Track: Off

Marker Frequency Settings
1 e Ref Lvl Offset 48.17 dB Mkr1 8.583 0 GHz
Scale/Div 10 dB -39.439 dBm

Ref Level 34.30 dBm

Peak
Peak Search Search
Pk Search
Next Peak Config
Next Pk Right Properties
NextPkLeft || Marker
Function
Pk-Pk Search
Marker Delta
Mkr—CF

Start 3.000 GHz #Video BW 3.0 MHz*
#Res BW 1.0 MHz

Jun 06, 2019 | 4 R |00l %
4:08:25 PM Oel| D0 [+
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4.09:11 PM

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off

Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
4.09:45 PM

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 10.898 0 GHz
-40.595 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 26.404 5 GHz
-33.060 dBm

4O =”
Oel] |00 (4
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Spectrum Analyzer 1
Swept SA

KEYSIGHT nput
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
[\ 1 f
|\ 1 f

Spectrum Analyzer 1
Swebt SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acm?

TTRFFCC Part 27_V1 © 2018 Intertek

Channel Position T

Input Z: 50
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off
UW Path:

PNO: Fast
Gate: Off
ndard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
AvglHold:>1/1
Trig: External 1

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

Report No.: 190601822SHA-001

Select Trace
A
ANNNN N
Trace Type
Clear / Write
Detector
Trace Average

Math
Max Hold

Trace

Min Hold Function

Normalize:

Stop 3.000 GHz|

#Sweep ~6.01 s (6001 pts)

X Y
2.584 0 GHz. -44.24 dBm
2.696 0 GHz -41.47 dBm

Function Function Width

Jun 06, 2019
4:17:00 PM

Spectrum Analyzer 8
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:17:58 PM
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Function Value

Marker

Select Marker

A Marker 1
ANNNNN
Mkr1 8.608 5 GHz,
-40.088 dBm

Marker Frequency
08500000 GHz

Peak Search

Next Peak

Settings

Pk Search
Config

Next Pk Right

Pk-Pk Search

Properties

Marker
Function

Marker—

Counter
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:18:28 PM

Spectrum Analyzer 9
Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
4:.18:57 PM

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 17.688 5 GHz
-38.265 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 26.066 5 GHz
-33.495 dBm

4O =”
Oel] |00 (4
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Marker

Select Marker
Marker 1

Marker Frequency Settings
17.688500000 GHz
Peak
Peak Search Search
Pk Search
Next Peak Config
Next Pk Right
Next Pk Left
Pk-Pk Search
Marker Delta
Mkr—CF
kr—Ref Lvi

Properties

Marker
Function

Marker—

Counter

Marker

&

Select Marker
Marker 1

Marker Frequency Settings
26.066500000 GHz
Peak
Peak Search

Search
Next Peak

Pk Search
Pk-Pk Search Counter

Properties

Marker
Function

LELCI
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Configuration LTE+NR-MIMO-MC-5-UE (2LTE+1NR)

Antenna Channel Modulation Channel RBW Limit

Port Position Bandwidth (kHz) (dBm)
(MHz)

32 B 16QAM 20 1000 -31.06

32 M 16QAM 20 1000 -31.06

32 T 16QAM 20 1000 -31.06

Channel Position B

Spectrum Analyzer 1 + Q
Swept SA SA
KEYSIGHT nput RF Input Z: 50 #Atten: 10 dB PNO: Fast Avg Type: Power (RMS
Coupling: Corrections: Off Preamp: Off Gate: Off Avg|Hold:>1/1 A
G mign: Auto Freq Ref. Ext(S) uW Path: Standard IF Gain: Low Trig: External 1 Trace 1
NFE: Adaptive Sig Track: Off ANNNNN

Select Trace

Trace Type
1 Spectrum Ref Lvl Offset 43.87 dB

Clear / Write
Scale/Div 10 dB Ref Level 30.00 dBm

Detector
Trace Average

Math
Max Hold

Trace
Min Hold Function

Normalize:

#Video BW 3.0 MHz* Stop 3.000 GHz|
#Sweep ~6.01 s (6001 pts)

5 Marker Table v

Mode Trace Scale X Y Function Function Width Function Value
N 1 f 2.584 0 GHz -41.78 dBm
|\ 1 f 2.696 0 GHz -44.83 dBm

o[ ) [?) e

Spectrum Analyzer 1 Spectrum Analyzer 8 Spectrum Analyzer 9 Spectrum Analyzer 10
Swept SA ! + £ Rake

Swept SA Swept SA Swept SA

KEYS|GHT Input: _RF Input Z'_ 500 #Aften: 10 dB PNO: Fast Avg Type: Power (RMS) 4 Select Marker
Coupling Corrections: Off  Preamp: Off Gate: Off Avg|Hold: 1/1 "
Freq Ref Ex{(S) W Paih: Standard IF Gain' Low Trig: External 1 Marker 1
NFE: Adaptive Sig Track: Off ANNNN T

M Settings

Scale/Div 10 dB Ref Level 34.30 dBm -39.288 dBm

al
59
Peak Search

Next Peak Config

NextPkLeft | Marker
Function

Marker—
Counter

- Continuous Peak
Start 3.000 GHz #Video BW 3.0 MHz* Stop 10.000 GHz|}Search

#Res BW 1.0 MHz #Sweep ~14.0 s (14001 pts) on
off
o Jun 06, 2019 \ Rl OO x”
') (o - ? 4:22:37 PM -in L‘ﬂ EEEraY

Next Pk Right Properties

Frequency
1 Spectrum Ref Lvl Offset 48.17 dB MKr1 8.591 0 GHz| 1000000 GHz
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:23:02 PM

Spectrum Analyzer 9
Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
4:23:26 PM

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 13.769 5 GHz
-37.091 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 26.082 0 GHz
-33.523 dBm

4O =”
Oel] |00 (4
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Marker

Select Marker
Marker 1

Marker Frequency Settings
13.769500000 GHz
Peak
Peak Search Search
Pk Search
Next Peak Config
Next Pk Right
Next Pk Left
Pk-Pk Search
Marker Delta
Mkr—CF
kr—Ref Lvi

Properties

Marker
Function

Marker—

Counter

Marker

&

Select Marker
Marker 1

Marker Frequency Settings
26.082000000 GHz
Peak
Peak Search

Search
Next Peak

Pk Search
Pk-Pk Search Counter

Properties

Marker
Function

LELCI
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Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Auty

1 Spectrum

Scale/Div 10 dB

Start 9 kHz
#Res BW 1.0 MHz

5 Marker Table v
Mode Trace Scale

N 1 f
f

Spectrum Analyzer 1

Channel Position M

Spectrum Analyzer 10
SA

Avg Type: Power (RMS
Avg[Hold:>1/1
Trig: External 1

Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Preamp: Off 3
MW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

 #Video BW 3.0 MHz*

Report No.: 190601822SHA-001

+| |53

Select Trace

Detector
Trace Average

Math
Max Hold

Trace

Min Hold Function

Normalize

Stop 3.000 GHz|

#Sweep ~6.01 s (6001 pts)

X Y
2.584 0 GHz. -44.02 dBm
2.696 0 GHz -44.85 dBm

Function Function Width

Jun 06, 2019
4:26:38 PM

Spectrum Analyzer 8

Swept SA Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acm?

TTRFFCC Part 27_V1 © 2018 Intertek

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:27:02 PM
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Function Value

Mkr1 8.633 5 GHz
-38.546 dBm

Blank
Background

Trace Setting:

Marker

Select Marker
A Marker 1

ANNNNN
Marker Frequency

33500000 GHz

Peak Search
Next Peak

Settings

Pk Search
Config

Next Pk Right

Pk-Pk Search

Properties

Marker
Function

Marker—

Counter
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Spectrum Analyze!
Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Auty

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHZ*

Jun 06, 2019
4:27:33 PM

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off

Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
4:28:22 PM

Spectrum Analyzer 10
SA +

Avg Type: Power (RMS; 4
Avg|Hold: 1/1
Trig: External 1

AN N

Mkr1 17.723 5 GHz
-38.198 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 25.819 0 GHz
-33.838 dBm

4O =”
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Spectrum Analyzer 1
Swept SA

KEYSIGHT nput
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
[\ 1 f
|\ 1 f

Spectrum Analyzer 1
Swebt SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acm?

TTRFFCC Part 27_V1 © 2018 Intertek

Channel Position T

Input Z: 50
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off
UW Path:

PNO: Fast
Gate: Off
ndard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
AvglHold:>1/1
Trig: External 1

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

Report No.: 190601822SHA-001

Select Trace
A
ANNNN N
Trace Type
Clear / Write
Detector
Trace Average

Math
Max Hold

Trace

Min Hold Function

Normalize:

Stop 3.000 GHz|

#Sweep ~6.01 s (6001 pts)

X Y
2.584 0 GHz. -44.73 dBm
2.696 0 GHz -42.47 dBm

Function Function Width

Jun 06, 2019
4:30:07 PM

Spectrum Analyzer 8
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:30:37 PM
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Function Value

Marker

Select Marker

A Marker 1
ANNNNN
Mkr1 8.862 0 GHz,
-39.159 dBm

Marker Frequency
62000000 GHz

Peak Search

Next Peak

Settings

Pk Search
Config

Next Pk Right

Pk-Pk Search

Properties

Marker
Function

Marker—

Counter
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Spectrum Analyze!
Swept SA

KEYSIGHT nput RF

Coupling: DC

Align: Auty

1 Spectrum

Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RF

Coupling: DC

Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHZ*

Jun 06, 2019
4:31:22 PM

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off

Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
4:31:48 PM

Spectrum Analyzer 10
SA +

Avg Type: Power (RMS; 4
Avg|Hold:>1/1
Trig: External 1

AN N

Mkr1 13.769 0 GHz
-39.126 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 26.277 0 GHz
-33.797 dBm

4O =”
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Configuration LTE+NR-MIMO-MC-6-UE (3LTE+1NR)

Report No.: 190601822SHA-001

Antenna Channel Modulation Channel RBW Limit

Port Position Bandwidth (kHz) (dBm)
(MHz)

32 B 16QAM 20 1000 -31.06

32 T 16QAM 20 1000 -31.06

Channel Position B

Spectrum Analyze
SA Marker

Avg Type: Power (RMS) 4
AvglHold:>1/1
Trig: External 1

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

KEYSIGHT |nput: RF

Coupling: DC
Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Select Marker
Marker 2

Marker Frequency
H

Settings
69600000

1 Spectrum

Scale/Div 10 dB

Mkr2 2.696 0 GHz
-42.451 dBm

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm Peak

Search

Pk Search
Config

Marker Mode
Normal
Delta (&)

Properties
Fixed

Marker
off Function

Delta Marker
Reset Delf:

Table
n
ff
n

Marker—

#Video BW 3.0 MHz* Stop 3.000 GHz|

#Sweep ~6.01 s (6001 pts)||\iarker
5 Marker Table v 0
o

< Marker Settings
Diagram
All Markers Off

Couple Markers
o]
Off

Counter

Mode Trace Scale X Y
[\ 1 f 2.584 0 GHz
|\ 1 f 2.696 0 GHz

Function Function Width Function Value
-40.79 dBm
-42.45 dBm

05 )2

Spectrum Analyzer
Swept SA Marker

Spectrum Analyzer 8 ctrum Analyzer 10
Swept SA SA

+| |53

Avg Type: Power (RMS 4
Avg|Hold:>1/1
Trig: External 1

AN
Marker Frequency
Mkr1 8.597 5 GHz{|5 se7s00000 GHz
-39.341 dBm Peak
Peak Search Search
Pk Search
Next Peak Config
Next Pk Right Properties
Next Pk Left BT
Function
Pk-Pk S h
Marker Delta
Mkr—CF

InputZ: 50 Q
Coupling: Corrections: Off
Align: Auto Freq Ref: Ext (S)

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

#Atien: 10 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

KEYSIGHT [nput RF Select Marker

Marker 1

RefLvl Offset 48.17 dB
Ref Level 34.30 dBm

Start 3.000 GHz
#Res BW 1.0 MHz

acm?

#Video BW 3.0 MHZ*

Jun 06, 2019
4:42:28 PM

Q00| (=
hJNEEAN

i
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: D
Align: Aut

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer &
Swept SA

InputZ: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Spectrum Analyzer 9
Swept SA

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4.42:51 PM

Spectrum Analyzer 9
Swept SA

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHZz*

Jun 06, 2019 |
4:43:14 PM

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 13.767 0 GHz
-37.854 dBm

Spectrum Analyzer 10
Swept SA

J +

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 26.141 0 GHz,
-33.464 dBm

(00| (=
O] (00 [

i
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Marker

Select Marker
Marker 1

Marker Frequency Settings
13.767000000 GHz
Peak
Peak Search Search
Next Peak
Next Pk Right
Next Pk Left
Pk-Pk Search
Marker Delta
Mkr—CF
kr—Ref Lvi

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Marker

&

Select Marker
Marker 1

Marker Frequency
26.141000000 GH
Peak Search

Next Peak

Peak
Search

Pk Search
Config
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Pk-Pk Search Counter
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Function
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Spectrum Analyzer 1
Swept SA

KEYSIGHT nput
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
[\ 1 f
|\ 1 f

Spectrum Analyzer 1
Swebt SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

acm?

TTRFFCC Part 27_V1 © 2018 Intertek

Channel Position T

Input Z: 50
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off
UW Path:

PNO: Fast
Gate: Off
ndard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
AvglHold:>1/1
Trig: External 1

Ref Lvl Offset 43.87 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

Report No.: 190601822SHA-001

Select Trace
A
ANNNN N
Trace Type
Clear / Write
Detector
Trace Average

Math
Max Hold

Trace

Min Hold Function

Normalize:

“Stop 3.000 GHz|

#Sweep ~6.01 s (6001 pts)

X Y
2.584 0 GHz. .31 dBm
2.696 0 GHz -43.36 dBm

Function Function Width

Jun 06, 2019
4:34:33 PM

Spectrum Analyzer 8
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Ref Lvl Offset 48.17 dB
Ref Level 34.30 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:35:17 PM
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Marker

Select Marker

A Marker 1
ANNNNN
Mkr1 8.602 0 GHz|
-38.703 dBm

Marker Frequency
02000000 GHz

Peak Search

Next Peak

Settings

Pk Search
Config

Next Pk Right

Pk-Pk Search

Properties

Marker
Function

Marker—

Counter
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Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 10.000 GHz
#Res BW 1.0 MHz

acm?

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 18.000 GHz
#Res BW 1.0 MHz
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Spectrum Analyzer 8
Swept SA

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 6 dB PNO: Fast

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 52.43 dB
Ref Level 38.56 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
4:35:56 PM

Spectrum Analyzer 9
Swept SA

Input Z: 50 O
Corrections: Off

Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 0 dB PNO: Fast

Preamp: Off Gate: Off

HW Path: Standard IF Gain: High
Sig Track: Off

Ref Lvl Offset 60.57 dB
Ref Level 40.57 dBm

#Video BW 3.0 MHz*

Jun 06, 2019 |
4.36:19 PM

Avg Type: Power (RMS;
Avg|Hold:>1/1
Trig: External 1

Mkr1 17.706 0 GHz
-38.580 dBm

Spectrum Analyzer 10
Swept SA

)+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Mkr1 25.845 0 GHz
-33.559 dBm
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Test result: Pass

7.1 Limit

The field strength of the carrier has been calculated assuming that the power is to be fed to a half-wave
tuned dipoles as per 2.1053 (a).

E(V/m)=(30xGixPo )% /d
Where

Gi is the antenna gain of ideal half-wave dipoles,

Po is the power out of the transceiver in W,

d is the measurement distance in meter.
As per FCC Part 27, the power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.
Therefore, the limit at 3m measurement distance is:
E(V/m) = 84.4 dBpuV/m
These limits have been used to determine Pass or Fail for the harmonics measured and detailed in the
following results.

7.2 Measurement Procedure

This measurement is carried out in semi-anechoic chamber.
A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on a
remotely controlled turntable within the chamber. Measurements of emissions from the EUT were
obtained with the measurement antenna in both horizontal and vertical polarizations.
Emissions identified within the range 30MHz to 27GHz were then formally measured using a peak
detector as the worst case.
The limits for outside a licensee’s frequency band(s) of operation the power of the spurious emissions
have been calculated, as shown below using the following formula:

Field Strength of Carrier - (43 + 10Log (P)) dB
Where:

Field Strength is measured in dBuV/m

P is measured Transmitter Power in Watts
The EUT was measured with the antenna height varied between 1 and 4 m with the turntable rotated
between 0 and 360 degrees. The emission of any outside a licensee’s frequencies within 20dB of the
limit were measured with the substitution method used according to the standard.
The measurements were performed at a 3m distance unless otherwise stated.
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7.3 Measurement result

Report No.: 190601822SHA-001

Configuration Channel Position Carrier

Carrier Bandwidth

Modulation

NR-MIMO-1C-100 M 1 Carrier

100MHz

256QAM

No emissions were detected within 20dB of the limit.

30-1000MHz, Horizontal and Vertical

100

90+

FCC|Part 27 Electric Field Strength PK

801
701+

Level in fBuVim
601

501 "
40
ELES

201+

1] t } t
30M 50 60

— t t
80 100M 200
Frequency in Hz
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1-3GHz, Horizontal and Vertical

g

-CC Part 27 Electnc Field Strength P

[==]
o

LevddBuVim

30
1000 1500 2000 2500 3000

Frequency in MHz

3-18GHz, Horizontal and Vertical

100

90
FCC Part 27 Electric Field Strength PK
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70
Level in fBuVfm
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Frequency in Hz
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18-27GHz, Vertical

FCC Fart 27 Eledtric Field Strength PK

8{1._

0+
Level in iBuVim
ﬁﬂ -+

Frequency in GHz

18-27GHz, Horizontal

FCC |Part 27 Electric Field Strength PK

8{] -+
70+
Level in gBuWim
ED 4

m...

fF EE

t t t t t t |
25 30 a5 40
Frequency in GHz
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TEST REPORT
Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-1C-40 B 1 Carrier 40MHz 256QAM
No emissions were detected within 20dB of the limit.
Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-1C-40 T 1 Carrier 40MHz 256QAM
No emissions were detected within 20dB of the limit.
Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-1C-40 M 1 Carrier 40MHz 256QAM
No emissions were detected within 20dB of the limit.
30-1000MHz, Horizontal and Vertical
100
204
FCC|Part 27 Electric Field Strength PK
80+
701
Level in §BuVim
60+
501
401
0+
201
10+
0 —t——— i i "t
30M 50 60 80 100M 200 300 400 500 800 1G
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1-3GHz, Horizontal and Vertical

FCC Part 27 Electric Field Strength PK
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Report No.: 190601822SHA-001

18-27GHz, Vertical
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Report No.: 190601822SHA-001

, . - . Carrier .

Configuration Channel Position Carrier Bandwidth Modulation
LTE+NR-MIMO-MC-4-UE M ﬂ:ig 20MHz 16QAM
No emissions were detected within 20dB of the limit.

Configuration Channel Position Carrier Carrier Bandwidth Modulation
LTE+NR-MIMO-MC-5-UE M l;\.ll-:lzg 20MHz 16QAM
No emissions were detected within 20dB of the limit.

Configuration Channel Position Carrier Carrier Bandwidth Modulation
LTE+NR-MIMO-MC-6-UE B ﬂ;fcc 20MHz 16QAM
No emissions were detected within 20dB of the limit.

Configuration Channel Position Carrier Carrier Bandwidth Modulation
LTE+NR-MIMO-MC-6-UE T ﬂ;fcc 20MHz 16QAM
No emissions were detected within 20dB of the limit.

30-1000MHz, Horizontal and Vertical
100
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18-27GHz, Vertical
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Test result: Tested

8.1 Limit

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

8.2 Measurement Procedure

Temperature Variation

The EUT was tested over the temperature range -30°C to +50°C in 10°C steps with -48 VDC Power
Supply. At each temperature step, the Base Station was configured to transmit at maximum power on
the middle channel of the operating band.

Voltage Variation

The EUT was tested at the supplied voltages varied from 85 to 115 percent of the nominal values of -48
VDC. At +20°C, the Base Station was configured to transmit at maximum power on the middle channel
of the frequency block.
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8.3 Measurement result

Frequency Error — Temperature Variation

Configuration NR-MIMO-1C-40

Report No.: 190601822SHA-001

Antenna

Temperature

Frequency Stability (Hz)

Port Modulation °0) Channel Channel Channel
Position B Position M Position T
-30 8.11 -8.81 -9.33
-20 10.51 -10.82 -9.66
-10 -9.39 8.68 -8.97
0 -9.21 -8.86 9.09
20 256QAM 10 8.70 -10.34 -10.02
20 8.15 -10.46 -9.95
30 -10.95 -10.75 -9.38
40 -10.22 -9.81 -10.28
50 -9.64 15.85 9.37
Configuration NR-MIMO-1C-100
Frequency Stability (Hz)
Anl;cz:cna Modulation Temrzféiture Channel Channel Channel
Position B Position M Position T
-30 - -8.50 -
-20 - -8.36 -
-10 - -9.39 -
0 - -8.71 -
20 256QAM 10 - -10.42 -
20 - 14.31 -
30 - 11.03 -
40 - -10.43 -
50 - -11.43 -
Configuration LTE+NR-MIMO-MC-1 (1LTE+1NR)
Frequency Stability (Hz)
Anl;cs:tna Modulation Tem|c(>fcr)a1ture Channel Channel Channel
Position B Position M Position T
-30 8.52 15.94 -17.48
-20 19.03 9.81 -8.63
-10 9.17 10.14 -9.80
0 8.63 17.56 13.98
32 256QAM 10 9.09 10.13 -10.24
20 12.47 14.31 15.34
30 -13.56 16.91 10.78
40 14.5 -14.83 18.45
50 -9.01 -10.25 12.64
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Frequency Error — Voltage Variation

Configuration NR-MIMO-1C-40

Report No.: 190601822SHA-001

Supply Frequency Stability (Hz)
An;srntna Modulation Temp(>:ecr;ature Voltage Channel Channel Channel
(V) Position B Position M Position T
-40.8 -11.92 13.05 -11.47
20 256QAM 20 -48.0 14.78 10.57 -13.16
-55.2 8.15 -10.46 -9.95
Configuration NR-MIMO-1C-100
Antenna . Temperature Supply Frequency Stability (Hz)
Port Modulation °0) Voltage Channel Channel Channel
(V) Position B Position M Position T
-40.8 - 9.86 -
20 256QAM 20 -48.0 - -12.99 -
-55.2 - 14.31 -

Configuration LTE+NR-MIMO-MC-1 (1LTE+1NR)

Antenna . Temperature Supply Frequency Stability (Hz)
Port Modulation °0) Voltage Channel Channel Channel
(V) Position B Position M Position T
-40.8 9.85 -12.57 -16.14
20 256QAM 20 -48.0 14.79 11.70 -16.50
-55.2 12.47 14.31 15.34
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