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Configuration NR-MIMO-1C 80M, QPSK
Port 55, Channel Position B

#Atten: 6 dB
Preamp: Off

Frequency v

Center Frequency
1.500001500 GHz

#Avg Type:
Avg|Hold: 10/100
Trig: External 1

Settings

ower ( RMSF 2

ns:
Freq S)
INFE: Off Sig Track: Off
Ref Lvl Offset 43.24 dB
Ref Level 27.51 dBm Swept Span
Zero Span

299.999700 MHz
Auto

Start 3 kHz
#Res BW 1.0 MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF

500

#Video BW 3.0 MHZ*

+

#Atten: 6 dB

Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

#Avg Type: Power (RMS] |, Select Marker

upl Corections: Off
Freq Ret. Int (S)
INFE: Off

Preamp: Off Avg|Hold: 10100

Trig: External 1 Marker 1
Sig Track: Off

Settings
Ref Lvl Offset 46.25 dB
Ref Level 30.52 dBm Peak
Search
Pk Search
Config

nimum Peak

Stop 10.000 GHz{ | Search
Sweep ~70.6 ms (1001 pts) On
off

Properties

Marker
Function

Marker—

Counter

|Start 3.000 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHZ*

SGNR1
Modulation Analysis
KEYSIGHT Input RE Input Z: 500
Coup Corrections.
Freq Ref. Ext
INFE: Off

Spectrum Analyzer 3
Occupled BW
#Atten: 0 dB PNO: Fast
Preamp: Off G i
W Path: Standard IF Gain: High
Sig Track: Off

Frequency v

Avg Type: Power (RMS) 1]
AvglHoid: 2400
Trig: External 1

Center Frequency
18.500000000 GHz

Settings

Span
Ref Lvl Offset 48.54 dB
Ref Level 20.54 dBm Swept Span
Zero Span

Start Freq
10.000000000 GHz

Stop Freq
27.000000000 GHz

AUTO TUNE

#Video BW 3.0 MHZ* ‘Span 17.00 GHz|

#Sweep ~10.1 s (1001 pts)

o 2

©Copyright. All rights reserved by CTTL.



Analyzer 1
KEYSIGHT Ipwt‘RF .
ol

Specirum Analyzer 2 +
Swept SA
Input Z: 50 O
)C Corrections: Off
Freq Ret. Int (S)
INFE: Off

#Atten: 6 dB
Preamp: Off

Ref Lvl Offset 43.24 dB
Ref Level 27.51 dBm

Start 3 kHz #Video BW 3.0 MHZ*

#Res BW 1.0 MHz

el ? T

Spectrum Analyzer 1
Swept SA
KEYSIGHT Input RE #Atten: 6 dB

oupling: DC Preamp: Off (¢] 0
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 46.25 dB
Ref Level 30.52 dBm

#Video BW 3.0 MHZ*

Sep 05, 2019
9 2:48:19 PM

v Spectrum Analyzer 3
Occupled BW
#Atten: 0 dB
)C Co Preamp: Off
FreqRef. Ext(S) pW Path. Standard IF C
INFE: Off

Modulation Analysis
KEYSIGHT Input RF .
pli

Ref Lvl Offset 48.54 dB
Ref Level 20.54 dBm

Center 18500 GHz #Video BW 3.0 MHZ*

#Res BW 1.0 MHz
Sep 09,2019,

1:24:25 PM

Track: Off
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Frequency

#Awg Type: Power (RMS]|
AvglHold: 101100
Trig: External 1

Center Frequency
1.500001500

Span
2.99999700 GHz
Swept Span

299.999700 MHz
Auto

Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

Q Marker

Select Marker
Trig: External 1

Pk Search
Next Peak Config

Next Pk Right Properties

Next Pk Left Marker
Function

Pk-Pk Search
Counter
Marker Delta
Mkr—CF
Mkr—Ref Lvi

+ Frequency

Avg Type: Power (RMS)
Avg|Hold: 1/100
Trig: External 1

Center Frequency Settings
Hz
Mkr1

Swept Span
Zero Span

Start Freq
10.000000000 G
op Freq

St
27.000000000 GHz

AUTO TUNE

‘Span 17.00 GHz|
#Sweep ~10.1 s (1001 pts)
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Analyzer 1 Spectrum Analyzer 2 +

Swept SA
KEYSIGHT Input RF Input Z: 50Q #Atten: 6 dB
Coupling: DC Cormections: Of  Preamp: Off

Freq Ref. Int (S)
NFE: Off

Ref Lvl Offset 43.24 dB
Ref Level 27.51 dBm

Start 3 kHz
#Res BW 1.0 MHz

#Video BW 3.0 MHZ*

Spectrum Analyzer 1
Swept SA
KEYSIGHT In #Atten: 6 dB

Preamp: Off G 0
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 46.25 dB
Ref Level 30.52 dBm

#Video BW 3.0 MHZ*

2019
PM

v Spectrum Analyzer 3
Occupled BW
#Atten: 0 dB
Preamp: Off
W Path: Standard IF ¢
Track: Off

Modulation Analysis
KEYSIGHT Input RF .
pling: DC
Freq Ref. Ext (S)
INFE: Off

Ref Lvl Offset 48.54 dB
Ref Level 20.54 dBm

ICenter 18.500 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHZ*
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Frequency

#Awg Type: Power (RMS] |
AvglHokd: 241100
Trig: External 1

Center Frequency
1.500001500

AUTO TUNE

299.999700 MHz
Auto

Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

Q Marker

Select Marker

Trig: External 1

Pk Search
Next Peak Config

Properties

Next Pk Left Marker
Function

Next Pk Right

Pk-Pk Search
Counter
Marker Delta
Mkr—CF
Mkr—Ref Lvi

Frequency

Center Frequency

Settings

Swept Span
Zero Span

Start Freq
10.000000000 G
op Freq

St
27.000000000 GHz

AUTO TUNE

‘Span 17.00 GHz|
#Sweep ~10.1 s (1001 pts)
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Configuration NR-MIMO-1C 90M, QPSK
Port 55, Channel Position B

. zer 2

#Atten: 6 dB #Avg Type: Power (RMS|1 |
s Preamp: OF . AvglHold 271100 I Center Frequency  ERIARY
Freq S) Trig: External 1 i 1500001500 GHz
NFE: Off Sig Track: OFf

Ref Lvl Offset 43.24 dB
Ref Level 27.51 dBm Swept Span
Zero Span

Start Freq
3.000 kHz

Stop Freq
3.000000000 GHz

AUTO TUNE

CF Step
299.999700 MHz

Start 3 kHz #Video BW 3.0 MHZ* Stop 3.000 GHz|
#Res BW 1.0 MHz Sweep ~30.3 ms (1001 pts),

Sep 05, 2
q (ﬂ - ? ;55!41‘F'h.‘!5

Spectrum Analyzer 1
Swept SA
KEYSIGHT Input RF #Atten: 6 dB 3 #Avg Type: Power (RMS|1(2 4 Select Marker
C Preamp: Off Avg|Hold: 10/100 r
Freq Ret. Int (S) Trig: External 1
INFE: Off Sig Track: Off

Ref Lvl Offset 46.25 dB
Ref Level 30.52 dBm

Pk Search
Next Peak Config
Next Pk Right Properties
Next Pk Left Marler
Function

nimum Peak Marker—

Pk-Pk Search
Counter
Marker Delta
Mkr—CF
Mkr—Ref Lvi

|Start 3.000 GHz #Video BW 3.0 MHZ* Stop 10.000 GHz{ | Search
#Res BW 1.0 MHz Sweep ~70.6 ms (1001 pts), On

off
ep 05, 2019
3:08:13 PM

SGNR1 Spectrum Analyzer 3
Modulation Analysis Occupled BW
KEYSIGHT Input RF Input Z: 50 O #Atten: 0 dB PNO: Fast Avg Type: Power (RMS) (1|, 4
Coup Corrections —t Gate: OFf AvglHoid: 11100 [ (Center Frequency _ EFRARY
Freq Ref. Ext WW Path: Standard |F Gain: High Trig: External 1 f 18.500000000 GHz
INFE: Off Sig Track: Off A

Frequency v

Span
Ref Lvl Offset 48.54 dB 17.0000000 GHz
Ref Level 20.54 dBm - L Swept Span
Zero Span

Start Freq
10.000000000 GHz

Stop Freq
27.000000000 GHz

AUTO TUNE

#Video BW 3.0 MHZ* ‘Span 17.00 GHz|
#Sweep ~10.1 s (1001 pts)

Sep 09, 2019
q (ﬂ - 9 dﬁg.S‘FM,

©Copyright. All rights reserved by CTTL.



Analyzer 1 Spectrum Analyzer 2 +

Swept SA
KEYSIGHT Input RF Input Z: 50Q #Atten: 6 dB
Coupling: DC Cormections: Of  Preamp: Off

Freq Ref. Int (S)
NFE: Off

Ref Lvl Offset 43.24 dB
Ref Level 27.51 dBm

Start 3 kHz #Video BW 3.0 MHZ*

#Res BW 1.0 MHz

a9l ?

Sep 05, 2019
3:10:41 PM

Spectrum Analyzer 1
Swept SA
KEYSIGHT In #Atten: 6 dB

Preamp: Off G 0
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 46.25 dB
Ref Level 30.52 dBm

#Video BW 3.0 MHZ*

Sep 05, 2019
9 3:11:42PM

v Spectrum Analyzer 3
Occupled BW
#Atten: 0 dB
Preamp: Off
W Path: Standard IF ¢

Modulation Analysis
KEYSIGHT Input RF .
pling: DC
Freq Ref. Ext (S)
INFE: Off

Ref Lvl Offset 48.54 dB
Ref Level 20.54 dBm

ICenter 18.500 GHz #Video BW 3.0 MHZ*

#Res BW 1.0 MHz
Sep 09,2019,
1:32:47 PM

Track: Off
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Frequency

#Awg Type: Power (RMS] |
AvglHold: 141100
Trig: External 1

Center Frequency
1.500001500

AUTO TUNE

299.999700 MHz
Auto

Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

Q Marker

Select Marker
Trig: External 1

Pk Search
Next Peak Config

Next Pk Right Properties

Next Pk Left Marker
Function

Pk-Pk Search
Counter
Marker Delta
Mkr—CF
Mkr—Ref Lvi

+ Frequency

Avg Type: Power (RMS)
Avg|Hold: 1/100
Trig: External 1

Center Frequency

Settings

Mkr1

Swept Span
Zero Span

Start Freq
10.000000000 G
op Freq

St
27.000000000 GHz

AUTO TUNE

‘Span 17.00 GHz|
#Sweep ~10.1 s (1001 pts)
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Analyzer 1 Spectrum Analyzer 2 +

Swept SA
KEYSIGHT Input RF Input Z: 50Q #Atten: 6 dB
Coupling: DC Cormections: Of  Preamp: Off

Freq Ref. Int (S)
NFE: Off

Ref Lvl Offset 43.24 dB
Ref Level 27.51 dBm

Start 3 kHz
#Res BW 1.0 MHz

q (ﬂ - ? 53?52(!54':”5

#Video BW 3.0 MHZ*

Spectrum Analyzer 1
Swept SA

KEYSIGHT In #Atten: 6 dB PNO: Fa
Preamp: Off G 0
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 46.25 dB
Ref Level 30.52 dBm

#Video BW 3.0 MHZ*

Sep 05, 2019
9 3:04:08 PM

v Spectrum Analyzer 3
Occupled BW
#Atten: 0 dB
Preamp: Off
W Path: Standard IF ¢
Track: Off

Modulation Analysis
KEYSIGHT Input RF .
pling: DC
Freq Ref. Ext (S)
INFE: Off

Ref Lvl Offset 48.54 dB
Ref Level 20.54 dBm

iCenter 18.482 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHZ*

N0.119261573-WMDO01
Page 66 of 76

Frequency

#hwg Type: Power (RMS]|
AvglHold: 131100
Trig: External 1

Center Frequency
1.500001500

AUTO TUNE

299.999700 MHz
Auto

Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

Q Marker

) Select Marker
Avg|Hold: /10
Trig: External 1

Pk Search
Next Peak Config

Properties

Next Pk Left Marker
Function

Next Pk Right

Pk-Pk Search
Counter
Marker Delta
Mkr—CF
Mkr—Ref Lvi

Q Frequency

Avg Type: Power (RMS)
Avg|Hold: 1/100
Trig: External 1

Mkr1

Swept Span
Zero Span

Start Freq
9981601732 Gl
op Freq

St
26.981601732 GHz

AUTO TUNE

‘Span 17.00 GHz|
#Sweep ~10.1 s (1001 pts)
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A.5 Radiated Spurious Emission

A.5.1 Reference
FCC CFR 47 Part 2, Clause 2.1053
FCC CFR 47 Part 27, Clause 27.53 (m)

A.5.2 Method of measurement
The measurements procedures in TIA-603-E: 2016 are used. 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 polarisations.
Emissions identified within the range 30MHz to 40GHz 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.

A.5.3 Measurement 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):(30 X Gj X Po )0'5 /d
Where

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

P, is the power out of the transceiver in W,

d is the measurement distance in meter.
Therefore at 3m measurement distance the field strength using the lowest transceiver output
power would be:
Ewm=(30 x 1.64 x 16.56)%5/3 = 9.51V/m = 139.57 dBuV/m
As per 24.238 (a) the spurious emission must be attenuated by 43 + 10log (Po) dB this gives:
43 + 10log(16.56) = 55.19 dB
Therefore the limit at 3m measurement distance is:
139.57 — 55.19 = 84.4 dBuyV/m
These limits have been used to determine Pass or Fail for the harmonics measured and detailed in
the following results.

A.5.4 Measurement results

©Copyright. All rights reserved by CTTL.
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Configuration NR-MIMO-1C 30.0M
Maximum Output Power 50.79 dBm, 256QAM

N0.119261573-WMDO01
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Channel Position

Channel Frequencies

Channel Position B

2511MHz

Channel Position M

2593.02MHz

Channel Position T

2675.01MHz

No emissions were detected within 20dB of the limit.

Configuration NR-MIMO-1C 50.0M
Maximum Output Power 53.01 dBm, 256QAM

Channel Position

Channel Frequencies

Channel Position B

2511MHz

Channel Position M

2593.02MHz

Channel Position T

2675.01MHz

No emissions were detected within 20dB of the limit.

Configuration NR-MIMO-1C 60.0M
Maximum Output Power 53.01 dBm, 256QAM

Channel Position

Channel Frequencies

Channel Position B

2526MHz

No emissions were detected within 20dB of the limit.

Configuration NR-MIMO-1C 80.0M
Maximum Output Power 53.01 dBm, 256QAM

Channel Position

Channel Frequencies

Channel Position B

2536.02MHz

No emissions were detected within 20dB of the limit.

Configuration NR-MIMO-1C 90.0M
Maximum Output Power 53.01 dBm, 256QAM

Channel Position

Channel Frequencies

Channel Position B

2541MHz

No emissions were detected within 20dB of the limit.
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Final Results
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Level in dBuVv/m
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A.6 Frequency Stability

A.6.1 Reference
FCC CFR 47 Part 2, Clause 2.1055
FCC CFR 47 Part 27, Clause 27.54

A.6.2 Method of measurement

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 a [RAT]* at
maximum power on the bottom, middle and top channel of the operating band. After achieving
thermal balance, the averages of 200 transmission bursts were measured and the result recorded.

Voltage Variation

The EUT was tested at the supplied voltages varied from 85 to 115 percent of the nominal value of
-48 VDC. At +20°C, the Base Station was configured to transmit a [RAT]* at maximum power on
the bottom, middle and top channel of the operating band. The average of 200 transmission bursts
was measured and the result recorded.

[RAT]*:
NR - QPSK modulation

A.6.3 Measurement limit

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.
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A.6.4 Measurement results
Frequency Error — Temperature Variation
Configuration NR-MIMO-1C-30

Maximum Output Power 32.73dBm per port, Channel Bandwidth 30MHz

Frequency Stability (Hz)
Supply Voltage | Temperature | Channel Channel Channel
DC(V) position B position M position T
-30 -12.49 -12.022 12.04
-20 8.77 14.305 9.17
-10 -13.05 5.84 -5.12
0 8.80 7.71 1.28
-48 10 -15.51 18.50 1.71
20 -11.41 12.97 -2.30
30 19.84 1.57 18.05
40 -11.11 -12.27 -5.03
50 -2.58 -4.33 -14.03

Configuration NR-MIMO-1C-50
Maximum Output Power 34.95dBm per port, Channel Bandwidth 50MHz

Frequency Stability (Hz)
Supply Voltage | Temperature | Channel Channel Channel
DC(V) position B position M position T

-30 -2.61 9.81 10.78

-20 -17.46 -4.39 17.68
-10 -18.95 -9.45 -15.17

0 -4.07 11.47 -7.97
-48 10 -17.89 18.71 -15.12
20 -11.47 -3.40 9.94

30 6.46 -2.39 -5.74

40 12.97 -15.85 2.97

50 5.24 18.59 -4.43
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Configuration NR-MIMO-1C-60
Maximum Output Power 34.95dBm per port, Channel Bandwidth 60MHz

Frequency Stability (Hz)

Supply Voltage | Temperature | Channel Channel Channel
DC(V) position B position M position T

-30 -3.81 -6.71 -6.11

-20 14.33 18.05 -4.08

-10 6.80 12.43 -16.57

0 -11.10 -15.97 17.89

-48 10 6.66 13.55 -12.01

20 12.58 18.53 -7.10

30 -4.68 16.90 -12.59

40 6.35 9.01 -17.63

50 1.52 -17.43 -10.32

Configuration NR-MIMO-1C-80
Maximum Output Power 34.95dBm per port, Channel Bandwidth 80MHz

Frequency Stability (Hz)
Supply Voltage | Temperature | Channel Channel Channel
DC(V) position B position M position T
-30 -8.62 2.20 7.52
-20 -11.94 0.49 -14.49
-10 -8.32 -12.26 -9.76
0 4.25 7.93 1.05
-48 10 1.33 20.02 2.38
20 -18.17 17.90 -3.70
30 5.42 6.31 18.84
40 -17.67 15.37 -10.33
50 572 12.42 10.72
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Configuration NR-MIMO-1C-90
Maximum Output Power 34.95dBm per port, Channel Bandwidth 90MHz

No.119261573-WMDO01

Page 74 of 76

Frequency Stability (Hz)
Supply Voltage | Temperature | Channel Channel Channel
DC(V) position B position M position T

-30 -13.91 1.87 12.09

-20 13.65 -2.06 7.49

-10 -3.62 -6.74 9.26

0 -7.89 18.76 -3.07

-48 10 -7.67 14.66 4.73
20 -10.92 -3.69 -8.47

30 4.07 -14.33 1.78

40 11.18 8.28 4.70

50 -19.31 -1.33 18.82

Frequency Error — Voltage Variation
Configuration NR-MIMO-1C-30

Maximum Output Power 34.95dBm per port, Channel Bandwidth 30MHz

Frequency Stability (Hz)
Supply Voltage Temperature(°C) Channel Channel Channel
DC(V) position B position M | position T
-40.8 20 16.05 -9.45 -4.41
-48 20 -16.37 -17.28 -11.98
-55.2 20 4.69 -12.45 -12.80

Configuration NR-MIMO-1C-50
Maximum Output Power 34.95dBm per port, Channel Bandwidth 50MHz

Frequency Stability (Hz)
Supply Voltage | Temperature(°C) Channel Channel Channel
DC(V) position B position M | position T
-40.8 20 -13.92 1.45 -4.88
-48 20 2.53 -19.97 4.60
-55.2 20 1.20 -10.24 -3.20

Configuration NR-MIMO-1C-60
Maximum Output Power 34.95dBm per port, Channel Bandwidth 60MHz

Frequency Stability (Hz)
Supply Voltage | Temperature(°C) Channel Channel Channel
DC(V) position B position M | position T
-40.8 20 -2.20 6.02 473
-48 20 17.23 -18.35 -5.66
-55.2 20 3.43 10.62 10.14
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Configuration NR-MIMO-1C-80

Maximum Output Power 34.95dBm per port, Channel Bandwidth 80MHz
Frequency Stability (Hz)

Supply Voltage Temperature(°C) Channel Channel Channel
DC(V) position B position M | position T

-40.8 20 12.56 -11.22 17.70

-48 20 -18.78 -7.98 -1.25

-55.2 20 10.48 5.03 17.40

Configuration NR-MIMO-1C-90

Maximum Output Power 34.95dBm per port, Channel Bandwidth 90MHz
Frequency Stability (Hz)
Supply Voltage | Temperature(°C) Channel Channel Channel
DC(V) position B position M | position T
-40.8 20 -18.4 7.05 -9.33
-48 20 -8.22 -4.63 11.66
-55.2 20 1.90 -5.26 -10.68
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ANNEX B: Accreditation Certificate

United States Department of Commerce
National Institute of Standards and Technology

VA

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 600118-0

Telecommunication Technology Labs, CAICT
Beijing
China

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality

management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).
~ (\ ;
1 . 0 = )
VI X X

@d OF C%
f" N "%“
For the National Voluntéxy_&bora{orLAccrsd/tat/on Program

&

2018-09-28 through 2019-09-30
Effective Dates

***END OF REPORT***
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