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Channel Position T

Swept SA Swept SA
KEYSIGHT nput: RF Input Z: 50 Q #Atten” 30 dB
Coupling: DC Corrections: Off Preamp: Off
Align: Auto Freq Ref: Ext (S)

NFE: Adaptive

1 Spectrum

Scale/Div 10 dB

Start 9 kHz
#Res BW 1.0 MHz
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e | 8:41:04 PM

Spectrum Analyzer 2 +
Swept SA

Input Z: #Atten: 24 dB
Corrections: Off Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Couplin:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

9 Jul 09, 2020
e | 8:41:22PM
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PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*
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Configuration LTE-MIMO-3C

Report No.: 200702203SHA-001

Antenna Port Channel LTE LTE Channel RBW Limit
Position Modulation Bandwidth (kHz) (dBm)
(MHz)
D B QPSK 5 1000 -19
D M QPSK 5 1000 -19
D T QPSK 5 1000 -19

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

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Sl b

Spectrum Analyzer 1
Swept SA
KEYSIGHT :[‘P”‘ I_RF oo
Coupling:
sk Align: Auto

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

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz
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Channel Position M

+

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

Spectrum Analyzer 2 +
Swept SA

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*

Avg Type: Power (RMS

Trig: Free Run W

ANNNNT

Mkr1 2.911 0 GHz
-28.23 dBm
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Avg Type: Power (RMS
Trig: Free Run

Mkr1 5.770 5 GHz
-31.63 dBm
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Configuration NB-loT-Standalone-1C

Report No.: 200702203SHA-001

Antenna Port Channel NB Channel RBW Limit
Position Modulation Bandwidth (kHz) (dBm)
(MHz)
D B QPSK 0.2 1000 -16
D M QPSK 0.2 1000 -16
D T QPSK 0.2 1000 -16

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

Spectrum Analyzer 2
Swept SA

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

NFE: Adaptive

#Aiten: 30 dB
Preamp: Off

Channel Position B

+

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

1 Spectrum
Scale/Div 10 dB

Start 8 kHz
#Res BW 1.0 MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

>
1 Spectrum
Scale/Div 10 dB
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Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

£) | Jul09, 2020
o | 8:44:28 PM

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

[+

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*

9 Jul 08, 2020
e | 8:44:43 PM

Avg Type: Power (RMS'
Trig: Free Run

Mkr1 2.969 5 GHz
-27.63 dBm

Avg Type: Power (RMS;
Trig: Free Run

Mkr1 7.750 0 GHz
-30.29 dBm
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Channel Position M

Swept SA Swept SA
KEYSIGHT nput: RF Input Z: 50 Q #Atten” 30 dB
Coupling: DC Corrections: Off Preamp: Off
Align: Auto Freq Ref: Ext (S)

NFE: Adaptive

1 Spectrum

Scale/Div 10 dB

Start 9 kHz
#Res BW 1.0 MHz

9 Jul 09, 2020
e | 8:45:26 PM

Spectrum Analyzer 2 +
Swept SA

Input Z: #Atten: 24 dB
Corrections: Off Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Couplin:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

o)~ [ 58

TTRFFCC Part 27_V1 © 2018 Intertek

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*
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Total Quality. Assured.
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Channel Position T

Swept SA Swept SA
KEYSIGHT nput: RF Input Z: 50 Q #Atten” 30 dB
Coupling: DC Corrections: Off Preamp: Off
Align: Auto Freq Ref: Ext (S)

NFE: Adaptive

1 Spectrum

Scale/Div 10 dB

Start 9 kHz
#Res BW 1.0 MHz

9 Jul 09, 2020
e | 8:46:22 PM

Spectrum Analyzer 2 +
Swept SA

Input Z: #Atten: 24 dB
Corrections: Off Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Couplin:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

) ) [7) 55
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PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*
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Mkr1 5.210 0 GHz
-30.97 dBm

a0 [~
-1x | W oo [# 4

Report No.: 200702203SHA-001

e

Select Marker
Marker 1

Marker Frequency Settings
33002001 GHz
Peak
Peak Search Search
Next Peak
Next Pk Right
Next Pk Left
Pk-Pk Search
Marker Delta
Mkr—CF

Marker

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Marker

Lo

Select Marker
Marker 1

Settings
5.210000000 GHz

Pk Sear
Config

Properties

Marker
Function

Marker—

Counter



INntertek

Total Quality. Assured.
TEST REPORT

Configuration NB-loT-Standalone-2C

Report No.: 200702203SHA-001

Antenna Port Channel NB Channel RBW Limit
Position Modulation Bandwidth (kHz) (dBm)
(MHz)
D B QPSK 0.2 1000 -16
D M QPSK 0.2 1000 -16
D T QPSK 0.2 1000 -16

- Spectrum Analyzer 2

Swept SA

Input Z: 50 Q
Corrections: Off

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

NFE: Adaptive

9 Jul 09, 2020
e | 8:47:55PM

Spectrum Analyzer 1

Swept SA Swept SA

Freq Ref: Ext (S)

Spectrum Analyzer 2

Channel Position M

+

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

+

Marker

e

Select Marker
w Marker 1

ANNNNDNI
Mkr1 2.9450 GHz e
-28.04 dBm Peak

Avg Type: Power (RMS
Trig: Free Run

Pk Search
Config

Properties
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Marker—

Counter

ol (OOl (%~
-1x | o0 24

Lo

Marker

KEYSIGHT [nput I_RF oo
Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz
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Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Jul 09, 2020
8:48:13 PM

#Atten: 24 dB

PNO: Fast

Avg Type: Power (RMS

Select Marker

Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*

Trig: Free Run
9 Marker 1

Marker Frequency
7.734000000 GHz
Peak Search

Next Peak

Next Pk Right
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Configuration NB-loT-InBand-1C

Report No.: 200702203SHA-001

Antenna Port Channel LTE Channel RBW Limit
Position Modulation Bandwidth (kHz) (dBm)
(MHz)
D B QPSK 5 1000 -19
D M QPSK 5 1000 -19
D T QPSK 5 1000 -19

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

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

o W7 5

Spectrum Analyzer 1
Swept SA
KEYSIGHT :[‘P”‘ I_RF oo
Coupling:
sk Align: Auto

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

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

)~ [ 5
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Channel Position M

+

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

Spectrum Analyzer 2 +
Swept SA

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*
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e

Select Marker
w Marker 1

ANNNND
Marker Frequency
Mkr1 2.697 5 GHz|} 2 597500908 GHz
-28.31 dBm
Next Peak
Mkr—CF

Avg Type: Power (RMS
Trig: Free Run

Settings
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Marker 1

Marker Frequency
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Peak Search

Next Peak

Next Pk Right
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Trig: Free Run
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Configuration NB-loT-GuardBand-1C

Report No.: 200702203SHA-001

Antenna Port Channel LTE Channel RBW Limit
Position Modulation Bandwidth (kHz) (dBm)
(MHz)
D B QPSK 10 1000 -19
D M QPSK 10 1000 -19
D T QPSK 10 1000 -19

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

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

#Atten: 30 dB
Preamp: Off

Channel Position M

+

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

M ? saoden

Spectrum Analyzer 1
Swept SA
KEYSIGHT :[‘P”‘ I_RF oo
Coupling:
sk Align: Auto

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

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

D M ? e
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Spectrum Analyzer 2 +
Swept SA

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*

Avg Type: Power (RMS

Trig: Free Run W

ANNNNT

Mkr1 2.997 5 GHz
-27.99 dBm
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20 0o S
Avg Type: Power (RMS
Trig: Free Run

Mkr1 7.983 5 GHz
-30.47 dBm

Page 137 of 176

Marker

e

Select Marker
Marker 1

2.997500008 GHz

Lo

Select Marker
Marker 1

Marker Frequency
7.983500000 GHz
Peak Search

Next Peak

Next Pk Right

Marker

Settings

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Peak
Search

Pk Search
Config

Properties

EC
Function

Marker—

Counter




INntertek

Total Quality. Assured.
TEST REPORT

Configuration NR+LTE-MC-1

Report No.: 200702203SHA-001

Antenna Channel NR Channel | LTE Channel RBW Limit
Port Position Modulation | Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 5 1000 -19
D M QPSK 5 5 1000 -19
D T QPSK 5 5 1000 -19

Channel Position M

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

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

e

Select Marker
Marker 1

Marker Freguency Settings
2.964500107 GHz
Peak
Peak Search Search
Next Peak
Next Pk Right
Next Pk Left
Pk-Pk Search
Marker Delta
Mkr—CF
Mkr—Ref Lvl

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

Marker

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS!
Trig: Free Run

ANNNNT

Mkr1 2.964 5 GHz
-26.76 dBm

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Start 9 kHz
#Res BW 1.0 MHz

Jul 09, 2020
== q P - ? 8?52:08PM

#Video BW 3.0 MHz*

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

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

)+

#Aiten: 24 dB
Preamp: Off

Marker

Lo

Select Marker
Marker 1

Settings
4.053500000 GHz

Continuous Peak
Stop 8.000 GHz| |Search
#Sweep ~10.0 s (10001 pts) On
off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off ANNNNN

Mkr1 4.053 5 GHz
-30.26 dBm

Avg Type: Power (RMS'
Trig: Free Run

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Start 3.000 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHz*

) | Jul09, 2020
o | 8:52:23PM
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Configuration NR+LTE-MC-2

Report No.: 200702203SHA-001

Antenna Channel NR Channel | LTE Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 5 1000 -19
D M QPSK 5 5 1000 -19
D T QPSK 5 5 1000 -19

Channel Position M

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

+

#Atten: 30 dB
Preamp: Off

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

M ? e

Spectrum Analyzer 2 +
Swept SA

Input Z: 50 O #Atten: 24 dB
Corrections: Off Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

Ml ?
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PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*
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Configuration NR+NB-loT-MC-1

Report No.: 200702203SHA-001

Antenna Channel NR Channel | NB Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 0.2 1000 -19
D M QPSK 5 0.2 1000 -19
D T QPSK 5 0.2 1000 -19

Channel Position M

Marker

- Spectrum Analyzer 2 +

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

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Jul 09, 2020
8:55:11 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

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

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

Ml ?
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#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

Spectrum Analyzer 2 +

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*

e

Select Marker

w Marker 1
ANNNNDNI
Mkr1 2.628 0 GHz
-28.10 dBm

Avg Type: Power (RMS
Trig: Free Run

Marker Freguency
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Pk-Pk Search
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Marker Delta

ol (OOl (%~
-1x | o0 24

Lo

Select Marker
Marker 1
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Peak Search

Next Peak

Next Pk Right

Marker

Avg Type: Power (RMS
Trig: Free Run
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-30.82 dBm Peak
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Configuration NR+NB-loT-MC-2

Report No.: 200702203SHA-001

Antenna Channel NR Channel | NB Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 0.2 1000 -19
D M QPSK 5 0.2 1000 -19
D T QPSK 5 0.2 1000 -19

Channel Position M

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

+

#Atten: 30 dB
Preamp: Off

KEYSIGHT [nput: RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

M ? sseen

Spectrum Analyzer 2 +
Swept SA

Input Z: 50 O #Atten: 24 dB
Corrections: Off Preamp: Off
Freq Ref: Ext (S)

NFE: Adaptive

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 3.000 GHz
#Res BW 1.0 MHz

Ml ?
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PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

#Video BW 3.0 MHz*
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Avg Type: Power (RMS
Trig: Free Run
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Configuration LTE+NB-loT-MC-1

Report No.: 200702203SHA-001

Antenna Channel LTE Channel | NB Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 0.2 1000 -19
D M QPSK 5 0.2 1000 -19
D T QPSK 5 0.2 1000 -19

Channel Position M

Spectrum Analyzer 2 +
Swept SA

F Input Z: 50 Q
Coupling: DC Corrections: Off
Align: Auto Freq Ref: Ext (S)

NFE: Adaptive

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*

9 Jul 09, 2020
e | 8:58:51PM

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

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

)+

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

Start 3.000 GHz
#Res BW 1.0 MHz

Jul 09, 2020
= q (Q - ? 8?59:05PM

#Video BW 3.0 MHz*
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Avg Type: Power (RMS)[1]2 - 4
Trig: Free Run

Avg Type: Power (RMS) 1|2 - 4
Trig: Free Run
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Select Marker
w Marker 1
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Pk Search
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Marker
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Counter

ol (OOl (%~
-1x | o0 24

Select Marker
w Marker 1

ANNNNN
Marker Frequency
Mkr1 7.996 5 GHz(}7 596500000 GHz
-31.17 dBm
Peak Search
Next Peak
Next Pk Right
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Pk-Pk Search
Marker Delta
Mkr—CF
Mkr—Ref Lvl
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Configuration LTE+NB-loT-MC-2

Report No.: 200702203SHA-001

Antenna Channel LTE Channel | NB Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 0.2 1000 -19
D M QPSK 5 0.2 1000 -19
D T QPSK 5 0.2 1000 -19

Channel Position M

Spectrum Analyzer 2
Swept SA
F Input Z: 50 Q
Coupling: DC Corrections: Off
Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

+

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*
™ Jul 09, 2020
L q (il | ? 9:00:07 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput R
>

Spectrum Analyzer 2
Swept SA d +

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

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

Start 3.000 GHz
#Res BW 1.0 MHz

Jul 09, 2020
2 A M ? sz

#Video BW 3.0 MHz*

TTRFFCC Part 27_V1 © 2018 Intertek Page 143 of 176

Avg Type: Power (RMS)[1]2 - 4
Trig: Free Run

Avg Type: Power (RMS) 1|2 - 4
Trig: Free Run
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Peak Search
Next Peak
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Counter
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Select Marker
w Marker 1

ANNNNN
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Mkr1 7.997 5 GHz(}7 s97500000 GHz
-30.34 dBm
Peak Search
Next Peak
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Pk-Pk Search
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Configuration NR+LTE+NB-loT-MC-1

Report No.: 200702203SHA-001

Antenna Channel NR Channel | LTE Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 5 1000 -19
D M QPSK 5 5 1000 -19
D T QPSK 5 5 1000 -19

Channel Position M

Spectrum Analyzer 2
Swept SA
F Input Z: 50 Q
Coupling: DC Corrections: Off
Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

+

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*
™ Jul 09, 2020
L q (il | ? 9:02:02 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput R
>

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

)+

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

Start 3.000 GHz
#Res BW 1.0 MHz

Jul 09, 2020
2 A M ? e

#Video BW 3.0 MHz*
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Avg Type: Power (RMS)[1]2 - 4
Trig: Free Run

Avg Type: Power (RMS) 1|2 - 4
Trig: Free Run
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Peak Search
Next Peak
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Select Marker
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Configuration NR+LTE+NB-loT-MC-2

Report No.: 200702203SHA-001

Antenna Channel NR Channel | LTE Channel RBW Limit
Port Position Modulation Bandwidth Bandwidth (kHz) (dBm)
(MHz) (MHz)
D B QPSK 5 5 1000 -19
D M QPSK 5 5 1000 -19
D T QPSK 5 5 1000 -19

Channel Position M

Spectrum Analyzer 2 +
Swept SA
F Input Z: 50 Q
Coupling: DC Corrections: Off
Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 41.00 dB
Ref Level 56.00 dBm

#Video BW 3.0 MHz*
™ Jul 09, 2020
L q (il | ? 9:03:44 PM

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput R
>

Spectrum Analyzer 2
Swept SA d +

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

#Atten: 24 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 41.70 dB
Ref Level 50.00 dBm

Start 3.000 GHz
#Res BW 1.0 MHz

Jul 09, 2020
2 A M ? s

#Video BW 3.0 MHz*
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Avg Type: Power (RMS)[1]2 - 4
Trig: Free Run

Avg Type: Power (RMS) 1|2 - 4
Trig: Free Run
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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 dBuV/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 8GHz 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 according to the standard.
The measurements were performed at a 3m distance unless otherwise stated.

TTRFFCC Part 27_V1 © 2018 Intertek Page 146 of 176



INntertek

Total Quality. Assured.
TEST REPORT

7.3 Measurement result

Report No.: 200702203SHA-001

Configuration Channel Position Carrier Carrier Bandwidth Modulation

LTE-MIMO-1C B 1 Carrier 15MHz QPSK
No emissions were detected within 20dB of the limit.

Configuration Channel Position Carrier Carrier Bandwidth Modulation

LTE-MIMO-1C M 1 Carrier 15MHz QPSK
No emissions were detected within 20dB of the limit.

Configuration Channel Position Carrier Carrier Bandwidth Modulation

LTE-MIMO-1C T 1 Carrier 15MHz QPSK

No emissions were detected within 20dB of the limit.

30-1000MHz, Horizontal

Level [dBuV/m]
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—LIM FCC Part 27 B12 Field Strength QP
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1-8GHz, Vertical
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Configuration Channel Position Carrier Carrier Bandwidth Modulation
LTE-MIMO-3C M 3 Carriers 5MHz QPSK

No emissions were detected within 20dB of the limit.

30-1000MHz, Horizontal
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1-8GHz, Vertical
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Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-1C B 1 Carrier 15MHz QPSK
No emissions were detected within 20dB of the limit.
Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-1C M 1 Carrier 15MHz QPSK
No emissions were detected within 20dB of the limit.
Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-1C T 1 Carrier 15MHz QPSK

No emissions were detected within 20dB of the limit.
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Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR-MIMO-3C M 3 Carriers 5MHz QPSK

No emissions were detected within 20dB of the limit.
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Configuration Channel Position Carrier Carrier Bandwidth Modulation
NB-loT-Standalone-2C M 2 Carriers 0.2MHz QPSK

No emissions were detected within 20dB of the limit.
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Configuration Channel Position Carrier Carrier Bandwidth Modulation
NR+LTE-MC-1 M 2 Carriers 5MHz QPSK

No emissions were detected within 20dB of the limit.
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. . . . NR Carrier .
Configuration Channel Position Carrier . Modulation
Bandwidth
NR+NB-loT-MC-1 M 2 Carriers 5MHz QPSK
No emissions were detected within 20dB of the limit.
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. , . . LTE Carri .
Configuration Channel Position Carrier ar_”er Modulation
Bandwidth
LTE+NB-loT-MC-1 M 2 Carriers 5MHz QPSK
No emissions were detected within 20dB of the limit.
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. . Channel . NR Carrier LTE Carrier .
Configuration Position Carrier Bandwidth Bandwidth Modulation
b M 5 Carriers 5MHz 5MHz QPSK

No emissions were detected within 20dB of the limit.
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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.

TTRFFCC Part 27_V1 © 2018 Intertek Page 174 of 176



ln te rtek Report No.: 200702203SHA-001

Total Quality. Assured.
TEST REPORT
8.3 Measurement result

Frequency Error — Temperature Variation

Configuration NR-MIMO-1C:

Frequency Stability (Hz)
Antenna . Temperature Channel Position M
Port Modulation 0) Channel Channel Channel
Bandwidth Bandwidth Bandwidth

5MHz 10MHz 15MHz

-30 0.98 0.82 0.91

-20 -0.96 -0.78 0.81

-10 -1.03 -1.03 -1.02

0 -1.05 -1.02 -1.03

D QPSK 10 -0.82 -0.87 -1.07

20 0.97 -0.82 -0.95

30 1.06 -0.80 0.98

40 1.26 -0.95 -0.99

50 -0.91 0.82 -0.81

Configuration LTE-MIMO-1C

Frequency Stability (Hz)
Antenna . Temperature Channel Position M
Port Modulation °0) Channel Channel Channel
Bandwidth Bandwidth Bandwidth

5MHz 10MHz 15MHz

-30 -1.08 -0.99 -1.05

-20 -1.06 -1.08 -1.24

-10 -1.34 -0.77 -0.95

0 0.95 0.87 0.78

D QPSK 10 1.48 -1.06 -1.21

20 0.95 -1.43 -0.97

30 -0.84 0.98 -1.40

40 -1.13 1.38 -1.21

50 -1.20 -1.11 -1.14

TTRFFCC Part 27_V1 © 2018 Intertek Page 175 of 176




nte

Total Quality. A

rtek

ssured.

TEST REPORT

Configuration NB-loT-Standalone-1C

Report No.: 200702203SHA-001

Antenna Temperature Frequency Stability (Hz)
Port Modulation 0) Channel Channel Channel
Position B Position M Position T
-30 - -1.31 -
-20 - -1.22 -
-10 - -1.31 -
0 - 0.90 -
D QPSK 10 - 1.16 -
20 - 1.49 -
30 - 1.24 -
40 - -1.31 -
50 - -1.42 -
Frequency Error — Voltage Variation
Configuration NR-MIMO-1C
Frequency Stability (Hz)
Supply Channel Position M
Anl;cs:cna Modulation Tem;()fé;ature Voltage Channel Channel Channel
(V) Bandwidth Bandwidth Bandwidth
5MHz 10MHz 15MHz
-40.8 -0.93 0.96 0.79
D QPSK 20 -48.0 0.97 -0.82 -0.95
-55.2 -0.96 0.88 0.98
Configuration LTE-MIMO-1C
Frequency Stability (Hz)
Supply Channel Position M
An;s:tna Modulation Temr()fcr;\ture Voltage Channel Channel Channel
(V) Bandwidth Bandwidth Bandwidth
5MHz 10MHz 15MHz
-40.8 -1.02 -1.13 -0.94
D QPSK 20 -48.0 0.95 -1.43 -0.97
-55.2 0.99 -1.16 -1.02
Configuration NB-loT-Standalone-1
Antenna . Temperature Supply Frequency Stability (Hz)
Port Modulation °C) Voltage Channel Channel Channel
(V) Position B Position M Position T
-40.8 - 1.07 -
D QPSK 20 -48.0 - 1.49 -
-55.2 - 1.32 -
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