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SECTION 1

REPORT INFORMATION
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11

REPORT DETAILS

Manufacturer

Address

Product Name & Product Number
Non-Tested Variants

IC Model Name

Serial Number(s)

Software Version

Hardware Version

Test Specification/Issue/Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

Ericsson
Torshamnsgatan 23
Kista

SE-16480

Stockholm
Sweden

Radio 4415 B2 B25 (G3) & KRC 161 636/3
Radio 4415 B2 B25 (G3) & KRC 161 636/1
FS1616361, FS1616363

D828110337

CXP9013268/15 Revisions R80BL

R5C

FCC CFR 47 Part 2: 2018

FCC CFR 47 Part 24: 2018

Industry Canada RSS-GEN: Issue 5 Amdt 1: 2019
Industry Canada RSS-133: Issue 6: 2013, Amdt Jan 2018

13 August 2019
13 August 2019
Neil Rousell

KDB 971168 D01 v02r02
KDB 662911 D01 v02r01

rules.

ENGINEERING STATEMENT

The measurements shown in this report were made in accordance with the procedures described on test
pages. All reported testing was carried out on a sample equipment to demonstrate compliance with FCC
CFR 47 Part 24. The sample tested was found to comply with the requirements defined in the applied

Test Engineer(s);

[/"'\

\H/\\/\/wA

Neil Rousell
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of results for each configuration, in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 24, Industry Canada RSS-GEN and Industry Canada RSS-133 is shown below.

Specification Clause
Section CIEESW FCCCFR | RSS- RSS- | Test Description Result
47 Part24 | GEN 133
Part 2
21 21046 |24.232 (a) 6.4 Ma)_(lmum Peak Output Power and Peak to Average Pass
Ratio - Conducted
2.2 2.1049 | 24.238 (b) 6.6 - Occupied Bandwidth Pass
2.3 2.1051 | 24.238 (b) 6.5 Band Edge Pass
2.4 2.1051 | 24.238 (a) 6.5 Transmitter Spurious Emissions Pass
Measurement Uncertainty Decision Statement
Determination of conformity with the specification limits is based on the results of the
compliance measurement and does not take into account measurement instrumentation
uncertainty as defined in ANSI C63.26:2015 Clause 1.3.
Document 75946096 Report 03 Issue 1 Page 4 of 55



1.3 CONFIGURATION DESCRIPTION

Carrier Frequency Configuration (MHz)
Configuration | RAT | No. Of carriers | Carrier Bandwidth
Bottom Middle Top
NR 1 5 MHz — SCS 15kHz 1932.5 - 1987.5
NR 1 10 MHz — SCS 15kHz 1935.0 - 1985.0
A NR 1 15 MHz — SCS 15kHz 1937.5 - 1982.5
NR 1 20 MHz — SCS 15kHz 1940.0 - 1980.0
NR 1 20 MHz — SCS 60kHz 1940.0 - 1980.0
NR 1 5 MHz — SCS 15kHz 1932.5 - 1992.5
NR 1 10 MHz — SCS 15kHz 1935.0 - 1990.0
B NR 1 15 MHz — SCS 15kHz 1937.5 - 1987.5
NR 1 20 MHz — SCS 15kHz 1940.0 - 1985.0
NR |1 20 MHz — SCS 60kHz 1940.0 - 1985.0
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1.4

DECLARATION OF BUILD STATUS

DECLARATION OF BUILD STATUS

MAIN EUT

MANUFACTURING DESCRIPTION Radio Unit

MANUFACTURER Ericszon AB

PRODUCT NAME Radic 4415 B2/B25

PART NUMEBER KRC161636/1 KRC161636/3"
IC Model Name F51616361, F51616363

SERIAL NUMEER DEB28110337
HARDWARE VERSION R5C

SOFTWARE VERSION

CXP2013268/15-RE0BL

TRANSMITTER OPERATIMNG RANGE

B2: 1530 - 1550 MHz B25: 1530 - 1955 MHz

MODULATIONS

GSM: GMSK, AQPSK, SPSK
WCDMA: QPSK, 160AM, G40AM
LTE & NR: OPSK, 160AM, 640AM, 2560AM

ITU DESHSMNATION OF ENMISSION

G5M: 245KGXW

G3M: 245KGTW

NB-loT 54 channel: 200KG7D

WCDMA 5 MHz BW channel: SMO0F3W

LTE 1,4 MHz BW channel: 1M 40F3W

LTE 3 MHz BW channel: 3MO0DFIW

LTE 5 MHz BW channel: SMODFIW

LTE 10 MHz BW channel: 10MOFSW

LTE 15 MHz BW channel: 1I5MOFSW

LTE 20 MHz BW channel: 20MOFSW

NR 5 MHz BW channel:4M47W7D

NR 10 MHz BW channel: 3M25W7TD

NR 15 MHz BW channel:14M1W7D

NR 20 MHz BW channel:1E8M3W7D

OUTPUT POWER [RMS) (W or dBm) 4 ports, #0W per port
NB-loT 5A 1 x 200V per port

FCC ID TABFKRC161636

IC 1D 287AB-F5161636

TECHMICAL DESCRIPTION
[a brief description of the intended use

and operation)

Base station radio

! KRC161636/3 is the test object, both variants are electrically equivalent, with only mechanical

differences in the enclosure.
“Both band support NB loT 1B, GB & 5A.

Signature

Audun Helle

Date 2018-08-28

Mo responsibility will be accepted by TUV SUD Product Service UK Limited as to the accuracy

of the information declared in this decument by the manufacturer.

Document 75946096 Report 03 Issue 1

Page 6 of 55



15 PRODUCT INFORMATION

1.5.1 Technical Description

The Equipment Under Test (EUT) Radio 4415 B2 B25 is an Ericsson AB Radio Unit working in
the public mobile service 1900 MHz band which provides communication connections to 1900
MHz network. The Radio 4415 B2 B25 operates from a -48V DC supply.

The Equipment Under Test (EUT) is shown in the photograph below. A full technical description
can be found in the Manufacturer's documentation.

= 90000 mm =
2

Equipment Under Test
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1.6 TEST SETUP

EUT

Terminator Attenuator RFD

RF C
Terminator 4— Attenuator
Terminator 4— Attenuator RF B
PXA Signal

RF A
Analyzer Attenuator

10 MHz

Test Computer

CPRI
CT 10 Data 1
Data 2
Test Computer
IDC Power | Powerin
Supply
—— GND
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1.7 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure,
test laboratories or a chamber as appropriate.

The EUT was powered from a -48V DC supply.

FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory

Industry Canada Accreditation
IC2932B-1 Octagon House, Fareham Test Laboratory

1.8 DEVIATION FROM THE STANDARD

No deviations from the applicable test standards or test plan were made during testing.

1.9 MODIFICATION RECORD

No modifications were made to the EUT during testing.
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SECTION 2

TEST DETAILS
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Document 75946096 Report 03 Issue 1

MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED

Specification Reference

FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 24, Clause 24.232 (a)
Industry Canada RSS-133, Clause 6.4

Date of Test and Modification State

13 August 2019 - Modification State O

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 24.2°C

Relative Humidity 47.9%

Test Method

All measurements were made in accordance with FCC KDB 971168 D01, clause 5.2.1 and
summed in accordance with FCC KDB 662911 DO1.

Test Results

Configuration A

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna NR Modulation NR Camer
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK scs 7.46 45.59 39.52
10.0 MHz 15 kHz

A QPSK SCS - 45.69 -
15.0 MHz 15 kHz

A QPSK SCs - 45.64 -
20.0 MHz 15 kHz

A QPSK SCS - 45.50 -
20.0 MHz 60 kHz

A QPSK 3CS - 45.63 -

Page 11 of 55



Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
s Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:59:05 AM Aug 13, 2019
Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power Gaussian
9 100 %
45.51 dBm e
36.92 % at 0dB 10°% \
1%

10.0 % 3.70dB

0.1%
1.0% 6.61dB
0.1% 7.46 dB

0.01 %

0.01 % 7.57 dB

0.001% 7.62dB
0.0001 % 7.64dB 0.001 %
Peak 7.65dB \
53.16 dBm
0.0001 % — o a5

Info BW 80.000 MHz

MSG STATUS

Configuration A

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna NR Modulation NR CaF”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK sCS 7.49 45.61 39.74
10.0 MHz 15 kHz

A QPSK SCS - 45.81 -
15.0 MHz 15 kHz

A QPSK scs - 45.75 -
20.0 MHz 15 kHz

A QPSK sCs - 45.80 -
20.0 MHz 60 kHz

A QPSK 3Cs - 45.82 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:07:42 AM Aug 13, 2019
Center Freq 1.987500000 GHz | Center Freq: 1.987500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power 100 5 Saussian
45.54 dBm e
36.94 % at 0dB tox—> AN
1%
10.0% 3.70 dB 01 %
1.0% 6.62 dB
0.1% 7.49 dB
001%  7.56dB 0.01%
0.001% 7.59dB
0.0001 % 7.61dB 0.001 %
Peak 7.61dB
53.15 dBm
0.0001 % 0dB >0 dB
Info BW 80.000 MHz
IMSG ISTATUS

Configuration B

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna NR Modulation NR CaF”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK SCs 7.46 45.59 39.52
10.0 MHz 15 kHz

A QPSK SCS - 45.69 -
15.0 MHz 15 kHz

A QPSK Scs - 45.64 -
20.0 MHz 15 kHz

A QPSK sCs - 45.50 -
20.0 MHz 60 kHz

A QPSK 3Cs - 45.63 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
s Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:59:05 AM Aug 13, 2019
Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power Gaussian
9 100 %
45.51 dBm e
36.92 % at 0dB 10°%

N\

10.0 % 3.70dB

0.1%
1.0% 6.61dB
0.1% 7.46 dB

0.01 %

0.01 % 7.57 dB

0.001% 7.62dB
0.0001 % 7.64dB 0.001 %
Peak 7.65dB \
53.16 dBm
0.0001 % — o a5

Info BW 80.000 MHz

MSG STATUS

Configuration B

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna NR Modulation NR CaF”er
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

5.0 MHz 15 kHz

A QPSK SCs 7.50 45.27 39.39
10.0 MHz 15 kHz

A QPSK scCs - 45.42 -
15.0 MHz 15 kHz

A QPSK Scs - 45.60 -
20.0 MHz 15 kHz

A QPSK sCs - 45.61 -
20.0 MHz 60 kHz

A QPSK 3Cs - 45.69 -
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Power Stat CCDF [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:45:26 AM Aug 13, 2019
Center Freq 1.992500000 GHz | Center Freq: 1.992500000 GHz Radio Std: None
-~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power 100 5 Saussian
45.19 dBm e
36.94 % at 0dB tox—> AN
1%
10.0% 3.70 dB 01 %
1.0% 6.63 dB
0.1% 7.50 dB
001%  7.64dB 0.01%
0.001% 7.70dB
0.0001 % 7.74dB 0.001 %
Peak 7.75dB
52.94 dBm
0.0001 % T >0 dB
Info BW 80.000 MHz
IMSG ISTATUS
Limit
Peak Power <500 W or <+57 dBm
Peak to Average Ratio 13dB
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2.2 OCCUPIED BANDWIDTH

221 Specification Reference
FCC CFR 47 Part 2, Clause 2.1049

FCC CFR 47 Part 24, Clause 24.238 (b)
Industry Canada RSS-GEN, Clause 6.6

2.2.2 Date of Test and Modification State

13 August 2019 - Modification State O

223 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.2.4 Environmental Conditions

Ambient Temperature 24.2°C
Relative Humidity 47.9%

2.2.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

2.2.6 Test Results

Configuration A

Maximum Output Power 46 dBm

Result (KHz)
Antenna NR NR Carrier Channel Position B Channel Position M Channel Position T
Modulation | Bandwidth - - -
Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
5.0 MHz 15
A QPSK KHz SCS 4,464.49 4,826.84 - - 4,466.19 4,829.26
10.0 MHz
A QPSK 15 kHz SCS 9,288.90 9,784.91 - - 9,284.37 9,782.41
15.0 MHz
A QPSK 15 kHz SCS 14,094.44 | 14,730.26 - - 14,104.67 | 14,713.57
20.0 MHz
A QPSK 15 kHz SCS 18,923.77 | 19,778.50 - - 18,910.61 | 19,756.50
20.0 MHz
A QPSK 60 kHz SCS 17,248.44 | 19,617.39 - - 17,274.15 | 19,530.49
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO |

10:59:32 AM Aug 13, 2019

Center Freq 1.932500000 GHz | Center Freq: 1.932500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 cBldiv Ref 50.54 dBm
Log
05
305 e VLY otk s S s bt 1 i Samis M b
05
105 / \
p.540 { \
-9.45 )jr \L
195
s A Vohtbartngh avo s
395
Center 1.932500 GHz Span 10.00 MHz
|#Res BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 52.8 dBm
4.4645 MHz
Transmit Freq Error -3.402 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.827 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:08:07 AM Aug 13, 2019

]
Center Freq 1.987500000 GHz |

Center Freq: 1.987500000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 14 dB Radio Device: BTS
15 dB/div Ref 51.08 dBm
liLog
361 1 WS S
211 / \\\
B.08 )[ \
-8.92
ot S
PR Te RS R TR W S W I
E:L]
539
-66.9
-63.9
Center 1.987500 GHz Span 10.00 MHz]
|F#Res BW 51 kHz #/BW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 52.8 dBm
4.4662 MHz
Transmit Freq Error -6.270 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.829 MHz x dB -26.00 dB
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSEEXT| SOURCE OFF[  ALIGNAUTO | 11:16:20 AM Aug 13, 2019
Center Freq 1.935000000 GHz | Center Freq: 1.935000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 cBldiv Ref 51.30 dBm
Log
43
33 et A e e e A B R e o W Wit
273
1.3 { \
130 } I\
-8.70 !J \I\
-18.7 —y
28,7 st V-WMMNW‘JJ A ]
-33.7
Center 1.93500 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 msg
Occupied Bandwidth Total Power 53.4 dBm
9.2889 MHz
Transmit Freq Error 1.888 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.785 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

[ SENSE:EXT| SOURCE OFF[  ALIGN AUTO

11:17:35 AM Aug 13, 2019

]
Center Freq 1.985000000 GHz |

Center Freq: 1.985000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 14 dB Radio Device: BTS

10 dB/div Ref §1.39 dBm
liLog

414

Sttt s A e s P T LV Ve
1.4 ey, )
214

114 J

133

-8.61

-18.6

28 6 [ lasrd e,

-36.6

Center 1.98500 GHz
|F¥Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz]
Sweep 1.933 ms|

Occupied Bandwidth

9.2844 MHz
Transmit Freq Error -14,734 kHz
x dB Bandwidth 9.782 MHz

Total Power 53.7 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:25:06 AM Aug 13, 2019
Center Freq 1.937500000 GHz | Center Freq: 1.937500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 cBldiv Ref 51.67 dBm
Log
"7
7 bt oo i M Ao e VSN A oy iAo
07 ; \\
1.7
167 [ ‘l
-8.33 /J il
-18.3
53 MWWM \’me
333
Center 1.93750 GHz Span 30.00 MHz
|#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 myg
Occupied Bandwidth Total Power 53.8 dBm
14.094 MHz
Transmit Freq Error 2.078 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.73 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:26:41 AM Aug 13, 2019

]
Center Freq 1.982500000 GHz |

‘ #IFGain:Low

Center Freq: 1.982500000 GHz
—p. Trig: FreeRun Avg|Hold: 200/200
#Atten: 12 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref §1.65 dBm

liLog
M7

i T Vo L O T O Y Y Vit TR, |
37 Ky Mo

217

17 "

185 Jl

-5.35

-18.4 J

og 4 et MWWWMJ

-36.4

Center 1.98250 GHz
|F#Res BW 150 kHz

#VBW 470 kHz

Span 30.00 MHz]
Sweep 1.333 ms|

Occupied Bandwidth

14.105 MHz
Transmit Freq Error -12.445 kHz
x dB Bandwidth 14.71 MHz

Total Power 53.8 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:29:11 AM Aug 13, 2019

Center Freq 1.940000000 GHz | Center Freq: 1.940000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 12dB Radio Device: BTS
10 cBldiv Ref 51.43 dBm
Log
4.4
314 oo et A N o AL A A N e
214
11.4 f 1l
1.43 [ l
-8.57 Jlf l‘
-16.6
286 MW\(#\’\!\I\J )'U"‘wm-'\-rwﬂ\.'u‘rv\/\f"w
336
Center 1.94000 GHz Span 40.00 MHz
|#Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 53.6 dBm
18.924 MHz
Transmit Freq Error 8.093 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.78 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:31:06 AM Aug 13, 2019

Center Freq 1.980000000 GHz

#FGain:Low

—p. Trig: FreeRun

Center Freq: 1.980000000 GHz

#Atten: 12dB

Avg|Hold: 200/200

Radio Std: None

Radio Device: BTS

10 dB/div Ref §1.26 dBm

liLog
43

.3

213

1.3

-5.74

J
126 J
f
F

-18.7

87 T T Tk dn i

-36.7

Center 1.98000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz]
Sweep 1ms

Occupied Bandwidth

18.911 MHz
Transmit Freq Error -13.343 kHz
x dB Bandwidth 19.76 MHz

Total Power 54.0 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:32:53 AM Aug 13, 2019
Center Freq 1.940000000 GHz | Center Freq: 1.940000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 12dB Radio Device: BTS
10 cBldiv Ref 52.07 dBm
Log
421
321 ey B LV Lk =’ a0 S L =Y

221

124 /’/

207 f

-7.93 i

-17.9 J

-27.9 tloln frord

-37.9

Center 1.94000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz
Sweep 1ms

Occupied Bandwidth

17.248 MHz
Transmit Freq Error -748 Hz
x dB Bandwidth 19.62 MHz

Total Power 53.0 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

T lle e

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T
—
e Keysight Spectrum Analyzer - Occupied BW ===
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:34:45 AM Aug 13, 2019
Center Freq 1.980000000 GHz | Center Freq: 1.980000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 12dB Radio Device: BTS
10 dBidiv Ref 52.22 dBm
liLog
422
322 SOYSUPTNS, Y | TI WP WL L,
222

122 /JJ

222 4[

-7.78

-17.8

J
I
75 MWW

-37.8

Center 1.98000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz]
Sweep 1ms

Occupied Bandwidth

17.274 MHz
Transmit Freq Error -16.818 kHz
x dB Bandwidth 19.53 MHz

Total Power 53.1 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Configuration B

Maximum Output Power 46 dBm

Result (KHz)
Antenna NR NR Carrier Channel Position B Channel Position M Channel Position T
Modulation | Bandwidth - - -
Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
5.0 MHz 15
A QPSK KHz SCS 4,464.49 4,826.84 - - 4,462.59 4,828.42
10.0 MHz
A QPSK 15 kHz SCS 9,288.90 9,784.91 - - 9,271.98 9,757.45
15.0 MHz
A QPSK 15 kHz SCS 14,094.44 | 14,730.26 - - 14,077.30 | 14,758.81
20.0 MHz
A QPSK 15 kHz SCS 18,923.77 | 19,778.50 - - 18,922.92 | 19,756.48
20.0 MHz
A QPSK 60 kHz SCS 17,248.44 | 19,617.39 - - 17,263.30 | 19,508.60

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

10:59:32 AM Aug 13, 2019

Center Freq 1.932500000 GHz

——

Center Freq: 1.932500000 GHz
Trig: Free Run

Avg|Hold: 200/200

Radio Std: None

#FGain:Low #Atten: 14 dB Radio Device: BTS
10 dBidiv Ref 50.54 dBm
liLog
405
105 e T T T
205
108 / \
b 540 { \
-9.46 )fr \L
195
s I Vohtbartngh avo s
-39.5
Center 1.932500 GHz Span 10.00 MHz
|#Res BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 52.8 dBm
4.4645 MHz
Transmit Freq Error -3.402 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.827 MHz x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Occupied BW

RL | R [50@ bC |

SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:46:02 AM Aug 13, 2019

T lle e

Center Freq 1.992500000 GHz

——
#IFGain:Low

Center Freq: 1.992500000 GHz
Trig: Free Run Avg|Hold: 200/200
#Atten: 14 dB

Radio Std: None

Radio Device: BTS

10 <Bidiv Ref 50.30 dBm

Log
403

30.3

203

103 /

P.300 /

-9.70 [

-19.7 PI

297 herael e wam!v'ww

-39.7

T

Center 1.992500 GHz
|FfRes BW 51 kHz

#VBW 160 kHz

Span 10.00 MHz

Sweep 5ms

Occupied Bandwidth

4.4626 MHz
Transmit Freq Error -6.921 kHz
x dB Bandwidth 4.828 MHz

Total Power 52.5 dBm

% of OBW Power 99.00 %

x dB -26.00 dB
ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

[ SENSE:EXT] SOURCE OFF [

ALTGN AUTO

11:16:20 AM Aug 13, 2019

Center Freq 1.935000000 GHz

——
#FGain:Low

Center Freq: 1.935000000 GHz
Trig: Free Run Avg|Hold: 200/200

#Atten: 14 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref §1.30 dBm

liLog
43

.3

213

1.3 [

1.30 /

-5.70

-18.7

|
!
M\FJ‘”\,«MWJ

287 Meedinn

MWWmM

-36.7

Center 1.93500 GHz
|F¥Res BW 100 kHz

#VBW 300 kHz

Span 20.00 MHz]
Sweep 1.933 ms|

Occupied Bandwidth Total Power 53.4 dBm
9.2889 MHz
Transmit Freq Error 1.888 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.785 MHz x dB -26.00 dB
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Occupied BW

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:43:55 AM Aug 13, 2019

T lle e

Center Freq 1.990000000 GHz | Center Freq: 1.990000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 cBldiv Ref 51.16 dBm
Log
42
3032 B e Ll T R a VA an Man i o T
272
1.2 J \
116 / \
-5.84 jJ '\l
-18.8
88 W\Ju«nmwd \wvm\ N
-33.5
Center 1.99000 GHz Span 20.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 msg
Occupied Bandwidth Total Power 53.2 dBm
9.2720 MHz
Transmit Freq Error -8.478 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.757 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:25:06 AM Aug 13, 2019

]
Center Freq 1.937500000 GHz |

‘ #IFGain:Low

Center Freq: 1.937500000 GHz
—p. Trig: FreeRun Avg|Hold: 200/200
#Atten: 14 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref §1.67 dBm

liLog
M7

oo s VAN A o A A L
317 e o Pl N S

217

17 ;

167 [

-5.33

-18.3

J
/
283 MAMWWM

-36.3

Center 1.93750 GHz
|F#Res BW 150 kHz

Span 30.00 MHz]
Sweep 1.333 ms|

#VBW 470 kHz

Occupied Bandwidth

14.094 MHz
Transmit Freq Error 2.078 kHz
x dB Bandwidth 14.73 MHz

Total Power 53.8 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:42:16 AM Aug 13, 2019

Center Freq 1.987500000 GHz | Center Freq: 1.987500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 <Bidiv Ref 51.88 dBm
Log
418
318 WEEL. P A e, M el s,
219
11.8 Jl' L
188 ( \
-8.12 / \\
-18.1
261 WWM L""“\-'-""Lm.mnk,\;. P frcta e i
-38.1
Center 1.98750 GHz Span 30.00 MHz
|#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 myg
Occupied Bandwidth Total Power 53.6 dBm
14.077 MHz
Transmit Freq Error -13.643 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.76 MHz x dB -26.00 dB
vsc STATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

11:29:11 AM Aug 13, 2019

]
Center Freq 1.940000000 GHz |

Center Freq: 1.940000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 12dB Radio Device: BTS

10 dB/div Ref §1.43 dBm
liLog

414

bl AR AL AN L A1 1L
314 L Vet e S e
214

114 f

143

[ l
857 Jlf l‘
=l N T

Center 1.94000 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz]
Sweep 1ms

Occupied Bandwidth

18.924 MHz
Transmit Freq Error 8.093 kHz
x dB Bandwidth 19.78 MHz

Total Power 53.6 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSEEXT| SOURCE OFF[  ALIGNAUTO | 11:40:40 AM Aug 13, 2019

Center Freq 1.985000000 GHz | Center Freq: 1.985000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 12dB Radio Device: BTS
10 cBldiv Ref 51.63 dBm
Log
4B
316 i o il S o P ¥ e Vi Akl
218
11.6 J \
163 { \
-8.37 ; ll
-16.4
o84 WMMWWWW'V“"‘"J vaw P alighponal s Al
-33.4
Center 1.98500 GHz Span 40.00 MHz
|#Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 53.8 dBm
18.923 MHz
Transmit Freq Error -20.372 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.76 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B

e ]

e Keysight Spectrum Analyzer - Occupied BW
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:32:53 AM Aug 13, 2019

]
Center Freq 1.940000000 GHz |

Center Freq: 1.940000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 12 dB Radio Device: BTS
10 dB/div Ref 52.07 dBm
liLog
421
321 s, SO PN DS WL o, WO
21
121 f'/ \nl
207 f k
793 Ji il
-17.9
279 bttt o fop A ol l\m\m Lo o e,
379
Center 1.94000 GHz Span 40.00 MHz]
|F#Res BW 200 kHz #/BW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 53.0 dBm
17.248 MHz
Transmit Freq Error -748 Hz % of OBW Power 99.00 %
x dB Bandwidth 19.62 MHz x dB -26.00 dB
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | RF [s0@

pC |

| SENSEEXT| SOURCE OFF[  ALIGNAUTO |

11:38:13 AM Aug 13, 2019

[
Center Freq 1.985000000 GHz |

#IFGain:Low

——

Center Freq: 1.985000000 GHz
Trig: Free Run Avg|Hold: 200/200
#Atten: 12dB

Radio Std: None

Radio Device: BTS

Log

10 <Bidiv Ref 51.42 dBm

41.4

314

214

114

142

-5.58

-16.6

256 ALl & il

-356

Center 1.98500 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 40.00 MHz
Sweep 1ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.263 MHz

-21.036 kHz
19.51 MHz

Total Power 53.1 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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2.3 BAND EDGE

231 Specification Reference
FCC CFR 47 Part 2, Clause 2.1051

FCC CFR 47 Part 24, Clause 24.238 (b)
Industry Canada RSS-133, Clause 6.5

2.3.2 Date of Test and Modification State

13 August 2019 - Modification State O

2.3.3 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.34 Environmental Conditions

Ambient Temperature 24.2°C
Relative Humidity 47.9%

2.3.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single Port, the limit is calculated as being -13 dBm - 10 * Log (1) = -13 dBm.

For four Ports, the limit was calculated as being -13 dBm - 10 * Log (4) = -19 dBm.

2.3.6 Test Results
Configuration A

Maximum Output Power 46 dBm

. . . Band Edge (MHz)
Antenna NR Modulation NR Carrier Bandwidth — —
Channel Position B Channel Position T
A QPSK 5.0 MHz 15 kHz SCS 1,932.5 1,987.5
A QPSK 10.0 MHz 15 kHz SCS 1,935.0 1,985.0
A QPSK 15.0 MHz 15 kHz SCS 1,937.5 1,982.5
A QPSK 20.0 MHz 15 kHz SCS 1,940.0 1,980.0
A QPSK 20.0 MHz 60 kHz SCS 1,940.0 1,980.0
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:59:48 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide ~—#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 10 dB peT/ANNNNN
Ref Offset 50.5 dB Mkr1 1.930 000 GHz
‘IL%;!Bldiv Ref 44.50 dBm -24.14 dBm
345
245 / —
14.8
450 /
550 /
155
1 DL1-19.02 dBm|
255
355 I /
WWMW
455

Center 1.930000 GHz
#Res BW 51 kHz

MSG

#VBW 160 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T
[ Keysight Spectrum Analyzer - Swept SA = \@_-
RL [ RF [soe bc | [ [ SENSE:EXT] SOURCE OFF | ALIGN AUTO | 11:08:22 AM Aug 13, 2019
Center Freq 1.990000000 GHz l ] Avg Type: RMS TRACE[12345 6
PNO: Wide -+~ Trig: FreeRun TYPE|W!
IFGain:Low #Atten: 12 dB DETJANNNNN
Ref Offset 50.6 dB Mkr1 1.990 000 GHz
jodBidiy_Ref 46.60 dBm -23.75 dBm
og
366
268
166 \
6.60

-3.40 \

-134
W

DL1 -19.02 dBm|

434

Center 1.990000 GHz
#Res BW 51 kHz

MsG

#VBW 160 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
—
[ Keysight Spectrum Analyzer - Swept SA ===
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:16:35 AM Aug 13, 2019
Center Freq 1.930000000 GHz | . Avg Type: RMS TRACE[12345 6
PNO:Wide ~—#— Trig: FreeRun TYPE| WWAARARAAE
IFGain:Low #Atten: 12 dB peT/ANNNNN

Mkr1 1.930 000 GHz

Ref Offset 50.5 dB
‘IL%;!Bldiv Ref 46.50 dBm -23.38 dBm

365

265 /

-3.50 /

138
7

=235 /

DL1 -19.02 dBm|

Center 1.930000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 5.000 s (1001 pts)

STATUS

MSG

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:17:50 AM Aug 13, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS W'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TVPE| WA
IFGain:Low #Atten: 12dB DET/A NNNNN
Mkr1 1.990 000 GHz
Ref Offset 60.6 dB
‘IL(‘)JgBldiv Ref 46.60 dBm -23.82 dBm
366
268
16.6
B.ED \
-3.40
-13.4
1 DL1-19.02 dBm|
234
334
-43.4
Center 1.990000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:25:44 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide ~—#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 10 dB peT/ANNNNN
Ref Offset 50.5 dB Mkr1 1.929 925 GHz
19 gBidiv Ref 44.50 dBm Band Power -32.85 dBm

345

245

-5.50

-1845

DL1 -19.02 dBm|

=255 /

wwmﬁ1

Center 1.930000 GHz
#Res BW 15 kHz

MSG

#VBW 47 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:27:05 AM Aug 13, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 12dB DET/A NNNNN
Mkr1 1.990 075 GHz
Ref Offset 60.6 dB
19 dBidlv Ref 46.60 dBm Band Power -32.28 dBm
366
268
166 ~—
6.60 \
-3.40
134
DL1-19.02 dBm|
23.4 \
334
N )
43,4 L Rl o =y
Center 1.990000 GHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B
ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL__ [ AF Js0@ bC ] ] [ SENSE:EXT| SOURCE OFF | ALIGNAUTO | 11:29:36 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide ~—#— Trig: FreeRun TvPE|W
IFGain:Low #Atten: 10 dB peT/ANNNNN
Ref Offset 50.3 dB Mkr1 1.929 900 GHz
‘IL%;iBldiv Ref 44.30 dBm Band Power -33.03 dBm
343
243
143 / P e e
430 /
570 W
-187 /
DL1-19.02 dBm|
257 ///
87
o
45,7 [t s gyttt ety e e

Center 1.930000 GHz
#Res BW 20 kHz

MSG

#VBW 62 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T

e ]

e Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:31:33 AM Aug 13, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TVPE| WA
IFGain:Low #Atten: 10 dB DET/A NNNNN
Mkr1 1.990 100 GHz
Ref Offset 60.6 dB
19 dBidlv Ref 44.60 dBm Band Power -32.81 dBm
346
248
460 \
-5.40
-15.4
DL1-18.02 dBm|
254 \
-35.4 1
454 “ﬁ;;wmmwww
Center 1.990000 GHz Span 2.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:33:32 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS W'DEFZ 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 10 dB peT/ANNNNN
Mkr1 1.929 900 GHz
Ref Offset 50.3 dB
19 gBidiv Ref 44.30 dBm Band Power -32.60 dBm
343
243
143 /M
430 )
570 /\/\/\f M
157 /\/\
DL1-19.02 dBm|
257 /\/
8.7 1
457 [t LR WL e WY,
Center 1.930000 GHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T
—
[ Keysight Spectrum Analyzer - Swept SA = ||| )
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:35:23 AM Aug 13, 2019
Center Freq 1.990000000 GHz i ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE[W!
IFGain:Low #Atten: 14 dB DET/ANNNNN

Ref Offset 506 dB

10 dBidiv.  Ref 48.60 dBm
Log

Mkr1 1.990 100 GHz
Band Power -31.41 dBm

386

BED\\K\

o
AR A g

-4
v\/\ DL1 -19.02 dBm,
-21.4 LY
314 \\\
h °1
-41.4
A i Aot J VT g e e Fog FOT ot gyl

Center 1.990000 GHz
#Res BW 20 kHz

MsG

#VBW 62 kHz*

STATUS

Span 3.000 MHz
#Sweep 5.000 s (1001 pts)
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Configuration B

Maximum Output Power 46 dBm

. . . Band Edge (MHz)
Antenna NR Modulation NR Carrier Bandwidth
Channel Position B Channel Position T

A QPSK 5.0 MHz 15 kHz SCS 1,932.5 1,992.5
A QPSK 10.0 MHz 15 kHz SCS 1,935.0 1,990.0
A QPSK 15.0 MHz 15 kHz SCS 1,937.5 1,987.5
A QPSK 20.0 MHz 15 kHz SCS 1,940.0 1,985.0
A QPSK 20.0 MHz 60 kHz SCS 1,940.0 1,985.0

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B

| Keysight Spectrum Analyzer - Swept SA li“il@_
RL [ rF  Jsoe oc | [ [ SENSE:EXT| SOURCE OFF | ALIGNAUTO | 10:59:48 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ] Avg Type: RMS TRAFEFz 3456
PNO: Wide —+—  17ig: Free Run TYPE| WA

IFGain:Low #Atten: 10 dB pET/ANNNNN

Ref Offset 50.5 dB Mkr1 1.930 000 GHz
Jodsidiv__Ref 44.50 dBm -24.14 dBm

og

345

245 /
145

REY /
1 DL1 -19.02 dBm|

it /

55 g

Center 1.930000 GHz Span 2.000 MHz
#Res BW 51 kHz #VBW 160 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:46:17 AM Aug 13, 2019
Center Freq 1.995000000 GHz ] i Avg Type: RMS W'DEFZ 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 8 dB peT/ANNNNN
Mkr1 1.995 000 GHz
Ref Offset 50.5 dB
‘IL%;!Bldiv Ref 42.50 dBm -24.33 dBm
325
225 R \
128
250
750 \
7.5 ; 1502 dBm)
275
75 \—Jmm et
E
475
Center 1.995000 GHz Span 2.000 MHz
#Res BW 51 kHz #VBW 160 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:16:35 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS W'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TVPE| WA
IFGain:Low #Atten: 12dB DET/A NNNNN
Mkr1 1.930 000 GHz
Ref Offset 505 dB
‘IL(‘)JgBldiv Ref 46.50 dBm -23.38 dBm
35
265
16.5
B.50 /
-3.50
-135 f'/
1 DL1-19.02 dBm|
235
-334 /
T A
435
Center 1.930000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Swept SA

T lle e

[soe bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

11:44:10 AM Aug 13, 2019

RL | RF
Center Freq 1.995000000 GHz | . Avg Type: RMS TRACE[12345 6
PNO: Wide ~+— 1rig: Free Run TYPE| WAL
IFGain:Low #Atten: 12 dB peT/ANNNNN

Ref Offset 50.5 dB

10 dBidiv.  Ref 46.50 dBm
Log

Mkr1 1.995 000 GHz
-24.48 dBm

365

265

-3.50

-1348

DL1 -19.02 dBm|

=235

Center 1.995000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position B
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:25:44 AM Aug 13, 2019
Center Freq 1.930000000 GHz | ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 10 dB DET/A NNNNN
Mkr1 1.929 925 GHz
Ref Offset 505 dB
19 dBidlv Ref 44.50 dBm Band Power -32.85 dBm
345
245
145 Pt N T T T e ]
450 //
-5.50
-155
DL1-18.02 dBm|
255 /
-3545 1
455 A I MMMﬁ
Center 1.930000 GHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 15.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Swept SA

T lle e

[soe bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

11:42:41 AM Aug 13, 2019

RL | RF
Center Freq 1.995000000 GHz | . Avg Type: RMS TRACE[12345 6
PNO: Wide ~+— 1rig: Free Run TYPE| WAL
IFGain:Low #Atten: 10 dB peT/ANNNNN

Ref Offset 50.6 dB

10 dBidiv.  Ref 44.60 dBm
Log

Mkr1 1.995 075 GHz
Band Power -33.24 dBm

346

246

-5.40

-16.4

DL1 -19.02 dBm|

=254

N

<2

Center 1.995000 GHz
#Res BW 15 kHz

MSG

#VBW 47 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position B

e ]

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:29:36 AM Aug 13, 2019

Center Freq 1.930000000 GHz i ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE| W

IFGain:Low #Atten: 10 dB DET/A NNNNN

Ref Offset 50.3 dB

10 dBidiv.  Ref 44.30 dBm
Log

Mkr1 1.929 900 GHz
Band Power -33.03 dBm

343

430

-5.70

-157

DL1 -19.02 dBm|

1
457 WWMWE{ :":

Center 1.930000 GHz
#Res BW 20 kHz

MsG

#VBW 62 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 15 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL__ [ AF Js0@ bC ] ] [ SENSE:EXT| SOURCE OFF | ALIGNAUTO | 11:41:05 AM Aug 13, 2019
Center Freq 1.995000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO:Wide ~—#— Trig: FreeRun TvPE|W

IFGain:Low #Atten: 10 dB peT/ANNNNN

Ref Offset 50.6 dB Mkr1 1.995 100 GHz

19 gBidiv Ref 44.60 dBm Band Power -33.46 dBm
346
245

-5.40

-16.4

DL1 -19.02 dBm|

N

=254 \

354
i

1
;*im; Lo prmstgen,

Fraginrttoy TR OCRN T LNy

Center 1.995000 GHz
#Res BW 20 kHz

MSG

#VBW 62 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position B
e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:33:32 AM Aug 13, 2019
Center Freq 1.930000000 GHz i ) Avg Type: RMS m'EEFZ 3456
PNO: Wide -+~ Trig: FreeRun TVPE| WA
IFGain:Low #Atten: 10 dB DET/A NNNNN
Mkr1 1.929 900 GHz
Ref Offset 60.3 dB
19 dBidlv Ref 44.30 dBm Band Power -32.60 dBm
343
243
143 /f\/"\
4.30 Y
570 M
157 /\/\
DL1-19.02 dBm|
257 /J
BT 1
457 [hammini e LIV Moy
Center 1.930000 GHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 20.0 MHz 60 kHz SCS - Channel

Position T

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:38:49 AM Aug 13, 2019
Center Freq 1.995000000 GHz | . Avg Type: RMS W'DEFZ 3456
PNO:Wide ~—#— Trig: FreeRun TYPE| WA

IFGain:Low #Atten: 10 dB peT/ANNNNN

Ref Offset 50.6 dB Mkr1 1.995 100 GHz

Ref 44.60 dBm Band Power -32.91 dBm

10 dBidiv
Log

346

246

540 Y UV“UA\/UJ\M/\j\
A%

-15.4
%

DL1 -19.02 dBm|

254
-35.4 \\x
454 B i Ml ta=ats LR
Center 1.995000 GHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Limit -19 dBm
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2.4 TRANSMITTER SPURIOUS EMISSIONS

241 Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 24, Clause 24.238 (a)
Industry Canada RSS-133, Clause 6.5

2.4.2 Date of Test and Modification State

13 August 2019 - Modification State O

243 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

24.4 Environmental Conditions

Ambient Temperature 24.2°C
Relative Humidity 47.9%

245 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single Port, the limit was calculated as being -13 dBm - 10 * Log (1) = -13 dBm.

For four Ports, the limit was calculated as being -13 dBm - 10 * Log (2) = -19 dBm.

2.4.6 Test Results

Configuration A

Maximum Output Power 46 dBm
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:00:32 AM Aug 13, 2019
Center Freq 1.750004500 GHz i #Avg Type: RMS W'DEFZ 3456
NFE PNO: Fast —»— 1rig: Free Run TYPE| WA
IFGain:Low #Atten: 10 dB peT/ANNNNN
Mkr1 1.932 8 GHz
Ref Offset 42.2 dB
‘IL%;!Bldiv Ref 39.21 dBm 31.02 dBm
g ’1
202
19.2
921
079
-10.8
DL1-19.02 dBm|
208
308
-40.8
Start 9 kHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 2 - Range 3500 to 12000 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:02:39 AM Aug 13, 2019
Center Freq 7.750000000 GHz | ) #Avg Type: RMS W'EEFZ 3456
PNO: Fast —»— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 2dB DET/A NNNNN
Ref Offeot 46 dB Mkr1 10.678 4 GHz
jodBidiy_Ref 20.00 dBm -38.02 dBm
og
100
0.00
-10.0
200 DL1-18.02 dBm|
-30.0
1
400 » S, Pt ST —MM-——A«-\,M
-50.0
-60.0
-0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 3 - Range 12000 to 18000 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | R [50@ bC |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

11:03:07 AM Aug 13, 2019

[
Center Freq 15.000000000 GHz

Ref Offset 49.8 dB

10 dBidiv.  Ref 20.00 dBm
Log

PNO: Fast —+—
IFGain:High

Trig: Free Run
#Atten: 0 dB

#Avg Type: RMS

TR&DEFz 3456
TYPE| WAAARAR
DET/ANNNNN
Mkr1 14.294 2 GHz

-35.20 dBm

100

0.0

-10.0

DL1 -19.02 dBm|

-30.0

-400

-50.0

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 18.000 GHz
#Sweep 12.00 s (12000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 4 - Range 18000 to 20000 MHz

e ]

e Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

11:04:53 AM Aug 13, 2019

]
Center Freq 19.000000000 GHz

#Avg Type: RMS

TRAEE’TZ 3456
" Trig: Free Run TYPE| Wih AR
Iggac:;n:Fl—laiZ'h e #Atten: 0 dB DET/A NNNNN

Mkr1 19.369 8 GHz

Ref Offset 27.1 dB
‘IL(‘)JgBldiv Ref 7.10 dBm -55.84 dBm
-2.80
129
DL1 -13.02 dBm|

-228
-329
-429
529 Q1
629
728
-829
Start 18.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
sG STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:08:59 AM Aug 13, 2019
Center Freq 1.750004500 GHz i #Avg Type: RMS TRACE[12345 6
PNO: Fast —»— 1rig: Free Run T;:s \Ajm

NFE

IFGain:Low #Atten: 10 dB

Ref Offset 42.2 dB

10 dBidiv.  Ref 41.55 dBm
Log

Mkr1 1.986 3 GHz
30.99 dBm

318

216

845

DL1-19.02 dBm|

-168.48

=285

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 3.500 GHz

#Sweep 7.000 s (7000 pts)

STATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 2 - Range 3500 to 12000 MHz

Keysight Spectrum Analyzer - Swept SA

e ]

E RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:10:38 AM Aug 13, 2019
Center Freq 7.750000000 GHz | ) #Avg Type: RMS W'EEFZ 3456
PNO: Fast —»— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 2dB DET/A NNNNN
Mkr1 8.064 8 GHz
Ref Offset 46 dB
‘IL(‘)JgBldiv Ref 20.00 dBm -38.03 dBm
100
0.00
-10.0
200 DL1-18.02 dBm|
-30.0
1
00 JVM eV - S S e i O i, e
-50.0
-60.0
-0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 3 - Range 12000 to 18000 MHz

[ Keysight Spectrum Analyzer - Swept SA

T lle e

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:11:03 AM Aug 13, 2019

|
Center Freq 15.000000000 GHz | #Avg Type: RMS

Trig: Free Run

TRaCE[12345 6
TYPE| WAL

I;gac:;:':lfiz‘h e #Atten: 0 dB peT/ANNNNN

Ref Offset 49.8 dB Mkr1 14.263 2 GHz

‘IL%;!Bldiv Ref 20.00 dBm -35.20 dBm
10.0
il
00

200 DL1 -13.02 dBm

-30.0 1
(]

-400

-50.0

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

#Sweep 12.00 s (12000 pts)

Stop 18.000 GHz

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 4 - Range 18000 to 20000 MHz

e ]

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:12:44 AM Aug 13, 2019

\
Center Freq 19.000000000 GHz | #Avg Type: RMS

TRAEE’TZ 3456
" Trig: Free Run TYPE| Wih AR
Iggac:;n:Fl—laiZ'h e #Atten: 0 dB DET/A NNNNN

Mkr1 19.368 3 GHz

Ref Offset 27.1 dB
‘IL(‘)JgBldiv Ref 7.10 dBm -55.68 dBm
-2.80
129
DL1 -13.02 dBm|

-228
-329
-429
-52.9 _f
629
728
-829
Start 18.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
sG STATUS
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Configuration B

Maximum Output Power 46 dBm

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 1 - Range 0.009 to 3500 MHz

—

e Keysight Spectrum Analyzer - Swept SA o[- [
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:00:32 AM Aug 13, 2019
Center Freq 1.750004500 GHz | . #Avg Type: RMS TRACEI1 23456
NFE PNO:Fast —+— 1ng: FreeRun B P

IFGain:Low #Atten: 10 dB

Ref Offset 42.2 dB
E%gB!div Ref 39.21 dBm

Mkr1 1.932 8 GHz
31.02 dBm

292

18.2

9.21

DL1 -19.02 dBm|

=208

-30.8

-40.8

Start 9 kHz
#Res BW 1.0 MHz

MsG

#VBW 3.0 MHz*

Stop 3.500 GHz
#Sweep 7.000 s (7000 pts)

STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 2 - Range 3500 to 12000 MHz

T lle e

ALIGN AUT

0]

11:02:39 AM Aug 13, 2019

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF |

#Avg Type: RMS

TRaCE[12345 6
TYPE| WAL

Center Freq 7.750000000 GHz Trig: Free Run
Igggi:nff;:u e #Att‘en: 2dB DET|ANNNNN
Mkr1 10.678 4 GHz
Ref Offset 46 dB
‘IL%;!Bldiv Ref 20.00 dBm -38.02 dBm
10.0
0.00
-10.0
DL1-19.02 dBm|
-200
-30.0
1
400 ‘J"M ol e, e e ™ -»Mm——.-L\,M
-500
-60.0
-70.0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 3 - Range 12000 to 18000 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 11:03:07 AM Aug 13, 2019
Center Freq 15.000000000 GHz | ) #Avg Type: RMS W'EEFZ 3456
PNO: Fast —»— 1rig: FreeRun TYPE| WA
IFGain:High #Atten: 0 dB DET/A NNNNN
Mkr1 14.294 2 GHz
Ref Offset 49.8 dB
‘IL(‘)JgBldiv Ref 20.00 dBm -35.20 dBm
100
0.00
-10.0
200 DL1-18.02 dBm|
-30.0 _01
o PR
-40.0
-50.0
-60.0
-0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position B - Band 4 - Range 18000 to 20000 MHz

ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:04:53 AM Aug 13, 2019
Center Freq 19.000000000 GHz | i #Avg Type: RMS W'DEFZ 3456
PNO: Fast —»— 1rig: FreeRun TYPE| WA
IFGain:High #Atten: 0 dB peT/ANNNNN
Mkr1 19.369 8 GHz
Ref Offset 27.1 dB
‘IL%;!Bldiv Ref 7.10 dBm -55.84 dBm
280
129
DL1-19.02 dBm|
229
328
-42.9
529 Q1
629
728
629
Start 18.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 1 - Range 0.009 to 3500 MHz

e ]

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:46:58 AM Aug 13, 2019

#Avg Type: RMS

]
Center Freq 1.750004500 GHz |
NFE

TRAEE’TZ 3456
" Trig: Free Run TYPE| Wih AR
Weamion " #Atten: 10.dB DET|ANNNNN
Mkr1 1.991 3 GHz
Ref Offset 42.2 dB
0 dBidiv Ref 37.19 dBm 30.80 dBm
g ’1
272
172
718
281
128
DL1 -19.02 dBm|
228
328
428
528
Start 9 kHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 5 (7000 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 2 - Range 3500 to 12000 MHz

T lle e

ALIGN AUTO |

11:52:14 AM Aug 13, 2019

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bC | | SENSE:EXT| SOURCE OFF |

#Avg Type: RMS

TRaCE[12345 6
TYPE| WAL

Center Freq 7.750000000 GHz Trig: Free Run
Igggi:nff;:u e #Att‘en: 2dB DET|ANNNNN
Mkr1 8.087 3 GHz
Ref Offset 46 dB
‘IL%;!Bldiv Ref 20.00 dBm -37.96 dBm
10.0
0.00
-10.0
DL1 -13.02 dBm|
-200
-30.0
’1
00 J_‘_M Lo — - e e i e U Wy
-500
-60.0
-70.0
Start 3.500 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts)
IMSG ISTATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel

Position T - Band 3 - Range 12000 to 18000 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 11:52:45 AM Aug 13, 2019
Center Freq 15.000000000 GHz | ) #Avg Type: RMS W'EEFZ 3456
PNO: Fast —»— 1rig: FreeRun TYPE| WA
IFGain:High #Atten: 0 dB DET/A NNNNN
Mkr1 14.273 7 GHz
Ref Offset 49.8 dB
‘IL(‘)JgBldiv Ref 20.00 dBm -35.08 dBm
100
0.00
-10.0
200 DL1-18.02 dBm|
-30.0 !1
—) i e P I
-40.0
-50.0
-60.0
-0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
IMSG ISTATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 5.0 MHz 15 kHz SCS - Channel
Position T - Band 4 - Range 18000 to 20000 MHz

ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:54:53 AM Aug 13, 2019
Center Freq 19.000000000 GHz | i #Avg Type: RMS W'DEFZ 3456
PNO: Fast —»— 1rig: FreeRun TYPE | WAARARAAR
IFGain:High #Atten: 0 dB peT/ANNNNN
Mkr1 19.371 3 GHz
Ref Offset 27.1 dB
‘IL%;!Bldiv Ref 7.10 dBm -55.71 dBm
280
129
DL1-19.02 dBm|
229
328
-42.9
529 ’1
629
728
629
Start 18.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
IMSG ISTATUS
Limit -19dBm
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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Calibration

Instrument Manufacturer Type No. TE No. Period Calibration
Due
(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-0ct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;‘;’r“ihigﬂiggfig‘f”cy Spectracom gjggfggg{‘c 1200 4393 6 15-0¢t-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020
Occupied Bandwidth
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-Oct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;%ﬁhﬁgﬂigggﬁe”cy Spectracom Securesync 1200 4393 6 15-0ct-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020
Band Edge
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-Oct-2019
PSU ITECH 1T7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;mrﬁgﬂi;ﬁgﬁemy Spectracom gjg;_rggg{] ¢ 1200 4393 6 15-Oct-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020
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Calibration Calibration
Instrument Manufacturer Type No. TE No. Period D

(months) ue
Transmitter Spurious Emissions
Hygrometer Rotronic Al 2138 12 05-Mar-2020
Signal Analyser N9030A Keysight 4654 12 08-Oct-2019
PSU ITECH IT7324 5225 - O/P Mon
DMM ISOTECH TDM101 2424 12 12-Dec-2019
Attenuator Weinschel 48-40-43 LIM 5134 12 07-Nov-2019
Attenuator Weinschel 48-10-43 4867 12 06-Nov-2019
Cable Rosenberger LU7-071-1000 5099 - O/P Mon
Cable Rosenberger LU7-036-2000 5039 - O/P Mon
;'}miﬁgggg\%gﬂency Spectracom gjgg.rggg; c 1200 4393 6 15-Oct-2019
Rubidium Standard R&S XSRM 1316 6 15-Oct-2019
Network Analyser R&S ZVA 40 3548 12 17-Oct-2019
Calibration unit R&S ZV 753 4368 12 21-Oct-2019
Network Analyser Keysight E5063A 5018 12 20-May-2020
Calibration unit Keysight 85093C 5188 12 21-May-2020

L WHKX12-2580-3000-

HPF Wainwright 18000-80SS 5220 12 15-Feb-2020
Cable Aralab CSF6767C-C2S6500 [ 5175 - O/P Mon
Cable Rosenberger LU1-001-1000 5022 - O/P Mon
Cable IW Microwave KPS-1501-394 5214 12 11-Jun-2020
Cable Rosenberger LU1-001-2000 5020 - O/P Mon
Waveguide FMI UK 18-25 GHz - - O/P Mon

N/A — Not Applicable
O/P Mon — Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 30 MHz to 20 GHz Amplitude +0.7dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.6dB
5 MHz Bandwidth + 11547 Hz
10 MHz Bandwidth + 23094 Hz
Occupied Bandwidth Up to 20 MHz Bandwidth
15 MHz Bandwidth + 34641 Hz
20 MHz Bandwidth + 46188 Hz
Band Edge 30 MHz to 20 GHz Amplitude +0.8 dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

© 2019 TUV SUD
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ANNEX A

MODULE LIST
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Configuration A and B

Product Product No R-State Serial No
Radio 4415 B2 B25 KRC 161 636/3 R5C D828110337
Software Version: CXP9013268/15 Revision: R80BL
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