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SECTION 1

REPORT INFORMATION
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11 REPORT DETAILS

Manufacturer

Address

Product Name & Product Number
Declared Variant(s)

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)

<

Product Service

Ericsson
Torshamnsgatan 23
Kista

SE-16480

Stockholm
Sweden

Radio 4415 B2/B25 (B2) - KRC 161 636/1
KRC 161 636/3

AS1616361

B441531077

CXP9013268/15_ R73AM

R2D

FCC CFR 47 Part 2: 2017

FCC CFR 47 Part 24: 2017

Industry Canada RSS-GEN: Issue 5: 2018
Industry Canada RSS-133: Issue 6: 2013

01 October 2018
31 October 2018
Neil Rousell and Graeme Lawler

KDB 971168 D01 v02r02
KDB 662911 D01 v02r01

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 2, FCC CFR 47 Part 24, Industry Canada RSS-GEN and Industry Canada RSS-133. The
sample tested was found to comply with the requirements defined in the applied rules.

Test Engineer(s);

! ‘ ~ L/‘\/\/\/\/\ 1 v iy g
Neil Rousell Graeme Lawler
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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 FCC FCC RSS- RSS- | Test Description Result
CFR 47 | CFR 47 GEN 133
Part 2 Part 24
21 21046 24.232 ) 6.4 Ma)_(lmum Peak Output Power and Peak to Average Pass
(a) Ratio - Conducted
2.2 2.1049 24('5)38 6.6 - Occupied Bandwidth Pass
2.3 2.1051 24('5)38 - 6.5 Band Edge Pass
2.4 2.1051 24('5)38 - 6.5 Transmitter Spurious Emissions Pass
25 2.1051 24('5)38 - 6.5 Radiated 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.
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1.3 CONFIGURATION DESCRIPTION
Carrier Frequency Configuration (MHz)
Configuration | RAT No. Of carriers | Carrier Bandwidth
Bottom Middle Top
A LTE+NBIoTGB | 1 10MHz 1935.0 - 1985.0
A LTE+NBIoTGB | 1 15MHz 1937.5 - 1982.5
A LTE+NBIoTGB | 1 20MHz 1940.0 - 1980.0
1952.5+
A LTE+NBIoTGB | 1 20MHz + 20 MHz - 1972.5 -

Document 75943170 Report 05 Issue 1 Page 5 of 63
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14 DECLARATION OF BUILD STATUS
MAIN EUT
MANUFACTURING DESCRIPTION Remote radio Unit
MANUFACTURER Ericsson AB
PRODUCT NAME 4415 B2 B25

PART NUMBER

KRC 161 636/1,
KRC 161 636/3

IC Model Name AS161636
SERIAL NUMBER B441531077
HARDWARE VERSION R2D

SOFTWARE VERSION

CXP9013268 9 R73AM

TRANSMITTER OPERATING RANGE

B2: 1930 to 1950 MHz,
B25: 1530 to 1995 MHz

NMODULATIONS

GMSK, 8PSK, AQPSK, QPSK, 16QAM, 640AM, 2560AM

INTERMEDIATE FREQUENCIES

ITU DESIGNATION OF EMISSION

GMSEK, AQPSK: 245KGXW

8PSK: 245KGTW

WCDMA 5 MHz BW channel: 4M18FOW

1,4 MHz BW channel: IM11W7D

3 MHz BW channel: 2ZM70W7D

5 MHz BW channel: 4M50W7D

10 MHz BW channel': 9M45W7D

15 MHz BW channel*: 14M1W7D

20 MHz BW channel*: 18M5W7D

38 MHz BW channel*: 38M5W7D

NB-loT SA channel: 199KW7D

OUTPUT POWER (RMS) (W or dBm)

4 ports, 40W* (per port)

GSM, NB-10T SAx2 20W (per carrier)

FCCID

TASAKRC161636

ICID

287AB-AS5161636

TECHNICAL DESCRIPTION
(a brief description of the intended use and
operation)

Base station radio

YIncluding 2 NB-loT GB carriers.

A ;’:‘I-‘ll_,‘l-l{

Al
Signature UHAE

Linda Grell
Date 2018-11-14

No responsibility will be accepted by TUV SUD Product Service as to the accuracy of the
information declared in this document by the manufacturer.
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15 PRODUCT INFORMATION

15.1 Technical Description

The Equipment Under Test (EUT) Radio 4415 B2/B25 (B2) - KRC 161 636/1 is an Ericsson AB
Radio Unit working in the public mobile service 1900MHz band which provides communication
connections to (Band) network. The Radio 4415 B2/B25 (B2) - KRC 161 636/1 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.

N

\

Equipment Under Test
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TEST SETUP

PXA Signal
Analyzer

<

Product Service

10 MHz

Test Computer

CT 10

Test Computer
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Radio 4415 B2/B25

Terminator 4— Attenuator RFD
Terminator Attenuator RFC
Terminator Attenuator RF B

Attenuator RF A

CPRI
Data 1
Data 2
DC Power | Powerin
Supply
— GND

Page 8 of 63



Product Service

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.

1.10 TEST LOCATION

TUV SUD Product Service conducted the following tests at our Fareham Test Laboratory.

Test Name Name of Engineer(s)

Maximum Peak Output Power and Peak to Average Ratio | Neil Rousell
- Conducted

Occupied Bandwidth Neil Rousell

Band Edge Neil Rousell

Transmitter Spurious Emissions Neil Rousell

Radiated Emissions Graeme Lawler

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom
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SECTION 2

TEST DETAILS
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2.1 MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED

211 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

2.1.2 Date of Test and Modification State
29 October 2018 - Modification State O
2.1.3 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.1.4 Environmental Conditions
Ambient Temperature 23.3°C
Relative Humidity 32.3%
2.1.5 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.
2.1.6 Test Results

Configuration A

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power

E-UTRA/ NB-loT .
Antenna. gé_j;gﬁu/lgti}zo'r GBUCarri(/er 0 Channel PoAsmon B

Bandwidth PAR (dB) verage Power

dBm dBm/MHz

A 64QAM 10.0 MHz 7.48 46.21
A 64QAM 15.0 MHz 7.47 46.40
A 64QAM 20.0 MHz 7.55 46.31

Document 75943170 Report 05 Issue 1
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position B

o e s

E Keysight Spectrum Analyzer - Power Stat CCDF

RL | RF

[soe bc |

[ SENSE:INT[ SOURCE OFF[  ALIGN AUTO

04:55:35 PM Oct 29, 2018

Center Freq: 1.935000000 GHz

Radio $td: None

Center Freq 1.935000000 GHz | —p~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power 100 v Faussian
46.13 dBm .
37.12 % at 0dB 10%
1% \\
10.0 % 3.66 dB 04 %
1.0% 6.54 dB
0.1% 7.48 dB
001% 7.78dB 0.01 %
0.001% 7.97dB
0.0001 % 8.10dB 0.001 %
Peak 8.20 dB
54.33 dBm
0.0001 % 0dB 20dB
Info BW 80.000 MHz
IMSG ISTATUS

Antenna A - E-UTRA / NB-loT GB Modulation 640QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position B

T lle e

e Keysight Spectrum Analyzer - Power Stat CCDF
RL | RF [soe bC | [

| SENSE:INT| SOURCE OFF | ALIGN AUTO

| 04:35:32 PM Oct 29, 2018

Center Freq: 1.937500000 GHz

Radio Std: None

Counts:10.0 M/10.0 Mpt

Center Freq 1.937500000 GHz | el S
#FGain:Low - #Atgt.en: 14 dB
Average Power 100 5 Saussian
46.27 dBm |
37.23 % at 0dB 10°% \
1% \
10.0 % 3.65dB 04 %
1.0% 6.49dB
0.1% 7.47 dB
001%  7.90dB 0.01%
0.001% 8.21dB
0.0001 % 8.40dB 0.001 %
Peak 8.45dB
54.72 dBm
0.0001 % 0dB
Info BW 80.000 MHz
IMSG ISTATUS

20dB
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
20.0 MHz - Channel Position B

e Keysight Spectrum Analyzer - Power Stat CCDF = e )]
RL | RF [soe bc | | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:02:09 PM Oct 29, 2018
Center Freq 1.940000000 GHz | Center Freq: 1.940000000 GHz Radio Std: None
—p. Trig: FreeRun Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 14 dB
Average Power Gaussian
9 100 %
46.22 dBm -~
o,
37.10 % at 0dB 10%

1% \
10.0 % 3.66 dB 04 %

1.0% 6.51dB
0.1% 7.55dB

0.01%  8.03dB 0.01%
0.001% 8.29dB
0.0001 % 8.66dB 0.001 %
Peak 8.72dB \ \
54.94 dBm
0.0001 % 0dB 20dB

Info BW 80.000 MH=z

MsG STATUS
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Configuration A

Maximum Output Power 46 dBm

Product Service

Peak to Average Ratio (PAR) / Output Power
E-UTRA / NB-loT E'UTRA_/ NB-loT Channel Position M
Antenna GB Modulation GB Carrier A b
i verage Power
Bandwidth PAR (dB) 9
dBm dBm/MHz
A 64QAM 40.0 MHz 7.32 46.59 -
Remarks

CA = 20+20= 40MHz

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

40.0 MHz - Channel Position M

[ Keysight Spectrum Analyzer - Power Stat CCDF

= ]

RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

03:52:00 PMOct 19, 2018

Radio Std: None
Counts:10.0 M/10.0 Mpt

Center Freq 1.960000000 GHz | Center Freq: 1.960000000 GHz
—». Trig: Free Run
#FGain:Low #Atten: 14dB
Average Power 100 v S2USSlan
46.49 dBm .
37.19 % at 0dB 10% \
1% \
10.0 % 3.66 dB 01 %
1.0% 6.47 dB
0.1% 7.32dB
0.01% 7.69dB 0.01%
0.001% 7.95dB
0.0001 % 8.18dB 0.001 %
Peak 8.23dB
54.72 dBm
0.0001 % OdB
Info BW 80.000 MHz
MSG STATUS

20 dB

Document 75943170 Report 05 Issue 1
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Configuration A

Maximum Output Power 46 dBm

Product Service

Peak to Average Ratio (PAR) / Output Power
E-UTRA / NB-loT E'UTRA_/ NB-loT Channel Position T
Antenna GB Modulation GB Carrier A b
; verage Power
Bandwidth PAR (dB) g
dBm dBm/MHz
A 64QAM 10.0 MHz 7.40 46.55 -
A 64QAM 15.0 MHz 7.37 46.71 -
A 64QAM 20.0 MHz 7.39 46.70 -

Antenna A - E-UTRA / NB-loT GB Modulation 640Q0AM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T

e Keysight Spectrum Analyzer - Power Stat CCOF [i“i]@_
RL | RF [soe bc | [ SENSE:INT[SOURCE OFF[  ALIGNAUTO | 04:52:53 PM Oct 29, 2018
Center Freq 1.985000000 GHz | Center Freq: 1.985000000 GHz Radio Std: None
-~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 14 dB
Average Power 100 o S2USSIan
46.56 dBm .
37.14 % at 0dB 10%
1% \\
10.0 % 3.66 dB 04 %
1.0% 6.53 dB
0.1% 7.40dB
001% 7.51dB 0.01%
0.001% 7.57dB
0.0001 % 7.60dB 0.001 %
Peak 7.64 dB
54.20 dBm
0.0001 % 0dB >0 dB
Info BW 80.000 MHz
IMSG ISTATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position T

o e s

E Keysight Spectrum Analyzer - Power Stat CCDF

RL | RF

[soe bc |

| SENSE:INT| SOURCE OFF | ALIGN AUTO

04:28:59 PM Oct 29, 2018

Center Freq: 1.982500000 GHz

Radio $td: None

Center Freq 1.982500000 GHz | —p~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB
Average Power 100 v Faussian
46.61 dBm e
37.20 % at 0dB 10% \
1% \
10.0 % 3.65dB 04 %
1.0% 6.50 dB
0.1% 7.37 dB
001% 7.51dB 0.01%
0.001% 7.61dB
0.0001 % 7.66dB 0.001 %
Peak 7.68dB
54.29 dBm
0.0001 % O dB =5
Info BW 80.000 MHz
IMSG ISTATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position T

T lle e

e Keysight Spectrum Analyzer - Power Stat CCDF
RL | RF [soe bC | [

| SENSE:INT| SOURCE OFF | ALIGN AUTO

| 04:10:17 PM Oct 29, 2018

Center Freq: 1.980000000 GHz

Radio Std: None

Counts:10.0 M/10.0 Mpt

Center Freq 1.980000000 GHz | el S
#FGain:Low - #Atgt.en: 14 dB
Average Power 100 5 Saussian
46.59 dBm |
37.14 % at 0dB 10°% \
1%
10.0 % 3.66 dB 04 %
1.0% 6.55dB
0.1% 7.39dB
001%  7.58dB 0.01%
0.001% 7.68dB
0.0001 % 7.77dB 0.001 %
Peak 7.78 dB
54.37 dBm
0.0001 % 0dB
Info BW 80.000 MHz
IMSG ISTATUS

20dB
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Limit

Peak Power

<500 W or =+57 dBm

Peak to Average Ratio

13 dB

Document 75943170 Report 05 Issue 1
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2.2

221

222

2.2.3

2.2.4

2.2.5

2.2.6

OCCUPIED BANDWIDTH

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

Date of Test and Modification State

29 October 2018 - Modification State O

Test Equipment Used

Product Service

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

Environmental Conditions

Ambient Temperature 23.3°C
Relative Humidity 32.3%

Test Method

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

Test Results

Configuration A

Maximum Output Power 46 dBm

E-UTRA / E-UTRA / Result (KHZ)
Antenna | NB-loT GB ggrrlg:: GB 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
A 64QAM 10.0 MHz 9,400.12 9,772.93 - - 9,420.90 9,757.63
A 64QAM 15.0 MHz 13,998.39 | 14,589.70 14,034.17 | 14,551.45
A 64QAM 20.0 MHz 18,443.09 | 19,366.41 - - 18,465.77 | 19,281.39
A 64QAM 40.0 MHz - - 38,431.64 | 39,541.54 - -
Remarks

CA = 20+20= 40MHz

Document 75943170 Report 05 Issue 1
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position B

o e s

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

SENSE:INT| SOURCE OFF [

ALTGN AUTO

04:55:44 PM Oct 29, 2018

]
Center Freq 1.935000000 GHz |

Center Freq: 1.935000000 GHz

Radio $td: None

—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dB/div Ref 55.97 dBm
llLog
45.0
360 hm..wuw WWWWWWWF
26.0
18.0 Hj \
597 { H
-4.03 1 \l
140 [ l
240 " .! le.-P» ) e e fig A
T L v et
-34.0
Center 1.935 GHz Span 20 MHz
|F¥Res BW 100 kHz #/BW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 54.0 dBm
9.4001 MHz
Transmit Freq Error -8.894 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.773 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T

T lle e

RL | R [50@ bC |

SENSE:INT| SOURCE OFF |

ALIGN AUTO |

04:53:02 PM Oct 29, 2018

E Keysight Spectrum Analyzer - Occupied BW

Center Freq: 1.985000000 GHz

Radio Std: None

Center Freq 1.985000000 GHz | !
—— Trig: Free Run Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 dB/div Ref §5.85 dBm
liLog
453
359 TR e A T A A o WA T i L A o P T A T
55
16.9 { \
585 J \
-4.15 i \
-14.2 ( l
-20.2 Pl i gl uNJ \_v\m-m IO e, 2
-34.2
Center 1.985 GHz Span 20 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms
Occupied Bandwidth Total Power 54.3 dBm
9.4209 MHz
Transmit Freq Error =15.017 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.758 MHz x dB -26.00 dB
IMSG ISTATUS

Document 75943170 Report 05 Issue 1

Page 19 of 63



Product Service

Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
15.0 MHz - Channel Position B

e Keysight Spectrum Analyzer - Occupied BW \i/li”@_-
RL | RF [soe bc | | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:35:41 PM Oct 29, 2018
Center Freq 1.937500000 GHz | Center Freq: 1.937500000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
#IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dB/div Ref 54.92 dBm
llLog
449
348 = ettt AT A e e =
249
14.8 JJ \
492 /, \
-5.08 ; ‘ll
-15.1
Ei3] SE—— TS J LWMMM g iongfie
-35.1
Center 1.938 GHz Span 30 MHz
|F#Res BW 150 kHz #/BW 470 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 54.2 dBm
13.998 MHz
Transmit Freq Error -13.295 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.59 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth
15.0 MHz - Channel Position T

—
[ Keysight Spectrum Analyzer - Occupied BW ===
RL | RF [soe bC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:29:08 PM Oct 29, 2018
Center Freq 1.982500000 GHz | Center Freq: 1.982500000 GHz Radio Std: None
—— Trig: Free Run Avg|Hold: 200/200
‘ #HFGain:Low #Atten: 14 dB Radio Device: BTS

10 dBidiv Ref 55.01 dBm
liLog
450

350 v ¥ ety ol

o / \
/ L

501
-4.99 (j H|
150
2510 froncdillen anll F‘MWM\M’”“J i Sty Lo i
-35.0
Center 1.983 GHz Span 30 MHz
|#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 54.5 dBm
14.034 MHz
Transmit Freq Error =25.559 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.55 MHz x dB -26.00 dB

STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position T

Keysight Spectrum Analyzer - Occupied BW

o e s

RL | RF [soe bc |

SENSE:INT| SOURCE OFF |

ALTGN AUTO

04:02:18 PM Oct 29, 2018

I ‘
Center Freq 1.940000000 GHz |

‘ #IFGain:Low

—p. Trig: FreeRun

Center Freq: 1.940000000 GH.

#Atten: 14 dB

Avg|Hold: 200/200

z Radio $td: None

Radio Device: BTS

10 dB/div Ref §3.76 dBm

llLog

438

338

238 f

138
f

3768

-6.24

-16.2

[
F
n.mrv’wb'r\v-“kr"-i"'-J

-26.2 forr

-36.2

Center 1.94 GHz
|F¥Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth

18.443 MHz
-7.7T47 kHz
19.37 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

54.2 dBm

99.00 %
-26.00 dB

STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position B

ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:10:25 PM Oct 29, 2018
Center Freq 1.980000000 GHz | Center Freq: 1.980000000 GHz Radio Std: None
—— Trig: Free Run Avg|Hold: 200/200
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
10 dBidiv Ref 54.86 dBm
liLog
443
348 - . M, | ! ¥
243
14.9 ; ]\
4.85 Jl \
-5.14 / \‘
-15.1
25,1 nm,«a\uuwmmw"‘ L—'WWMJL:M N n
-35.1
Center 1.98 GHz Span 40 MHz
|#Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 54.7 dBm
18.466 MHz
Transmit Freq Error -21.673 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.28 MHz x dB -26.00 dB
IMSG ISTATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth

40.0 MHz - Channel Position M

o e s

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

| SENSE:EXT| SOURCE OFF |

ALTGN AUTO

03:52:09 PMOct 19, 2018

]
Center Freq 1.960000000 GHz |

#FGain:Low

Center Freq: 1.960000000 GHz
Avg|Hold: 200/200

‘ —p. Trig: FreeRun

#Atten: 12dB

Radio $td: None

Radio Device: BTS

10 dB/div Ref §3.51 dBm

llLog
435

335 aly M

235

135

351

-6.49

-16.5
B A Wy Aoef il

-36.5

Center 1.96 GHz
|F¥Res BW 390 kHz

#/BW 1.2 MHz

Span 80 MHz
Sweep 1ms

Occupied Bandwidth

38.432 MHz
89.298 kHz
39.54 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

54.7 dBm

99.00 %
-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

29 October 2018 - 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.

2.3.4 Environmental Conditions

23.3°C
32.3%

Ambient Temperature
Relative Humidity

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

For dual carrier, the limit was calculated as being -13 dBm - 10 * Log (2) = -16 dBm.

2.3.6 Test Results
Configuration A

Maximum Output Power 46 dBm

Antenna E-UTRA/NB-loT GB | E-UTRA/NB-loT GB Band Edge (MHz)
Modulation Carrier Bandwidth Channel Position B Channel Position T
A 64QAM 10.0 MHz 1,935.0 1,985.0
A 64QAM 15.0 MHz 1,937.5 1,982.5
A 64QAM 20.0 MHz 1,940.0 1,980.0
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position B

o e s

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:56:08 PM Oct 29, 2018
Center Freq 1.930000000 GHz | ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 10 dB DET/A NNNNN
Mkr1 1.929 950 GHz
Ref Offset 51.6 dB
19 dBidlv Ref 45.60 dBm Band Power -30.71 dBm
3B
258
I W N S
5.60 //
-4.40
-14.4
n‘/ DL1-19.02 dBm|
244 ff
-34.4 1
414 T = g
Center 1.930000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T

T lle e

E Keysight Spectrum Analyzer - Swept SA

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

ALIGN AUTO

04:53:36 PM Oct 29, 2018

Center Freq 1.990000000 GHz

PNO:Wide —+— Trig: FreeRun

Avg Type: RMS

TRACE|1 23456
TYPE| WRARARAA
DET/ANNNNN

IFGain:Low #Atten: 8 dB
Mkr1 1.990 050 GHz
Ref Offset 51.6 dB
[ gty Ref 43.60 dBm Band Power -30.06 dBm
336
236 '
136 NJ—' \‘\
360 \\
540 \\
o &, OLT-19.02 dBmI
264 \
6.4 \ Al
Moo oo e Mg st e et
A6 4

Center 1.990000 GHz
#Res BW 10 kHz

MSG

#VBW 30 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position B

o e s

| SENSE:INT| SOURCE OFF |

ALTGN AUTO

04:36:07 PM Oct 29, 2018

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

]
Center Freq 1.930000000 GHz l

TRACE(]1 23456

Avg Type: RMS
Wi Trig: Free Run TYPE|W
ot " saten: 10 dB DET|A NNNNN
Mkr1 1.929 925 GHz
Ref Offset 51.6 dB
19 dBidlv Ref 45.60 dBm Band Power -33.40 dBm
6
256
156 Hv
560 /}
-4.40
4.4 /
/ DL1 -13.02 dBm|
-24.4 //
344
¢!
404 kit e et + =
Center 1.930000 GHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position T

T lle e

[ Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bC | [

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

04:29:39 PM Oct 29, 2018

Avg Type: RMS

TRACE|1 23456
AAAARARA

Center Freq 1.990000000 GHz | Trig: Free Run e 1
IPF’éCa:;rmga - #Attlen: 10 dB DET|ANNNNN
Mkr1 1.990 075 GHz
Ref Offset 51.6 dB
1%;131(,“, Ref 45.60 dBm Band Power -31.06 dBm
356
56
156 W—a.‘vl L\
560 \
-4.40 \
14.4
\\ DL1 -19.02 dBm|
244 \\
344 \ 9
s i ’; :;WW”‘V“MW«WWHM
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 - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position B

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:03:01 PM Oct 29, 2018
Center Freq 1.930000000 GHz | ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun TYPE|W
IFGain:Low #Atten: 10 dB DET/A NNNNN
Mkr1 1.929 900 GHz
Ref Offset 615 dB
19 dBidlv Ref 45.50 dBm Band Power -32.89 dBm
kL
255
156 F'\ o]
550 /J
-4.50 Ls
-145 /
DL1-19.02 dBm|
245 //
-345
a1/
415 herl, o, o Al o
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 - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position T

T lle e

[ Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bC |

| SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:11:11 PM Oct 29, 2018

Center Freq 1.990000000 GHz

Avg Type: RMS TRACE|]1 23456
AAAARARA

TYPE|W!

Ref Offset 51.6 dB

10 dBidiv.  Ref 45.60 dBm
Log

PNO:Wide —+— Trig: FreeRun

IFGain:Low #Atten: 10 dB peT/ANNNNN

Mkr1 1.990 100 GHz
Band Power -30.65 dBm

356

A

158

560 \

-4.40 \\
144
DL1 -19.02 dBm|
244 \
344 \1« 1
"‘L‘: AR el e et LT e
444

Center 1.990000 GHz
#Res BW 20 kHz

MSG

Span 3.000 MHz

#VBW 62 kHz* #Sweep 5.000 s (1001 pts)

STATUS

Limit

-19 dBm
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2.4 TRANSMITTER SPURIOUS EMISSIONS

24.1 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

29 October 2018 - Modification State O

243 Test Equipment Used

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

2.4.4 Environmental Conditions

Ambient Temperature 23.3°C
Relative Humidity 32.3%

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

For dual carrier, the limit was calculated as being -13 dBm - 10 * Log (2) = -16 dBm.
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2.4.6 Test Results
Configuration A
Maximum Output Power 46 dBm
Remarks
CA = 20+20= 40MHz

Antenna A - E-UTRA / NB-loT GB Modulation 64Q0AM - E-UTRA / NB-loT GB Carrier Bandwidth
10.0 MHz - Channel Position B - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA lilli”@_-
RL [ RF [soe bc | | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:58:16 PM Oct 29, 2018
Center Freq 1.750004500 GHz | ) #Avg Type: RMS TRACE|1 2345 6
NFE PNO: Fast —+—  1rig: Free Run TYPE| WihAARRAY-
IFGain:Low #Atten: 16 dB DETJANNNNN
Ref Offset 42,5 dB Mkr1 1.939 3 GHz
jogBidiv_Ref 47.51 dBm 37.34 dBm
og
1
75
275
17.5
7.51
249
125
DL1-18.02 dBm|
25
] e
325 tupmrmieee
p———
425
Center 1.750 GHz Span 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 1 - Range 0.009 to 3500 MHz

Keysight Spectrum Analyzer - Swept SA

e s

RL | [so@ bc |

| SENSE:INT| SOURCE OFF |

ALIGN

AUTO

04:49:11 PMOct 29, 2018

I ™
Center Freq 1.750004500 GHz
NFE

«p. Trig: FreeRun

#Avg Type: RMS

TRACE|1/23456
TYPE[W!

IEgngLa::u #Atten: 16 dB DET|JANNNNN
Mkr1 1.989 3 GHz
Ref Offset 425 dB
‘IL%ngdiv Ref 48.50 dBm 38.04 dBm
1
385
2845
185
8.580
-1.80
-11.5
DL1-18.02 dBm|
-215
S35 — T M aes
-
-415
Center 1.750 GHz Span 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position B - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA @@]@_
RL RF [50@ DC | | [ SENSE:INT| SOURCE OFF | ALIGN AUTO 04:38:33 PMOct 29, 2018
Center Freq 1.750004500 GHz | ) #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —+—  Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 16 dB DETJANNNNN
Ref Offset 42.5 dB MKkr1 1.943 8 GHz
19 gBidiv Ref 44.80 dBm 36.07 dBm
’1
348
246
14.8
480
.20
-15.2
DL1-18.02 dBm|
252
N — —
-35.2
-45.2
Center 1.750 GHz Span 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position T - Band 1 - Range 0.009 to 3500 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | [so@ bc |

| | SENSE:INT| SOURCE OFF |

ALIGN AUTO

04:25:23 PMOct 29, 2018

RF
Center Freq 1.750004500 GHz
NFE

«p. Trig: FreeRun

#Avg Type: RMS

TRACE|1/23456
TYPE[W!

IEgngLa::u #Atten: 16 dB DET|JANNNNN
Mkr1 1.989 3 GHz
Ref Offset 425 dB
‘IL%ngdiv Ref 48.50 dBm 36.05 dBm
15 ’1
2845
186
8.50
-1.80
15
DL1 -19.02 dBm|
218
315 . [ e
—
415
Center 1.750 GHz Span 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position B - Band 1 - Range 0.009 to 3500 MHz

T o e

s Keysight Spectrum Analyzer - Swept SA
RL RF [soe bC |

ALIGN AUTO

03:51:54 PMQct 29, 2018

| | SENSE:INT| SOURCE OFF |

#Avg Type: RMS

TRACE|1 23456
AAAPARARA

Center Freq 1.750004500 GHz | Trig: Free Run e
e IEggi;:FLa:\:u - #Aﬁén: 16 dB DET|JANNNNN
Mkr1 1.948 8 GHz
Ref Offset 42.5 dB
[ggeidiv__Ref 48.50 dBm 34.71 dBm
385 Al
285
185
8.50
-1.50
1.5
DL1 -15.02 dBm|
-215
35 \ __..—l—-—"""“"'“"—-——m
415
Center 1.750 GHz Span 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position T - Band 1 - Range 0.009 to 3500 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | [so@ bc | |

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

04:13:54 PMOct 29, 2018

RF
Center Freq 1.750004500 GHz |
NFE

#Avg Type: RMS

TRACE|123456

" Trig: Free Run TYPE[W
Ireitow | #Atten: 16 B DETJANNNNN
Mkr1 1.971 3 GHz
Ref Offset 425 dB
‘IL%ngdiv Ref 47.55 dBm 35.19 dBm
76 ’1
"
276
176
7.56
-2.45
125
DL1 -18.02 dBm|
-225
wim e —
08
425
Center 1.750 GHz Span 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

40.0 MHz - Channel Position M - Band 1 - Range 0.009 to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA @@]@_
RL RF [s0@ DC | | | SEMSE:EXT] SOURCE OFF | ALIGN AUTO 03:49:25 PMOct 19, 2018
Center Freq 2.000004500 GHz | Tria: FreeR #Avg Type: RMS TRAcEll2 345 ¢
. rig: Free Run "
" Fodinion  #Atten: 1648 DeT|A NNNN N
Ref Offset 42.8 dB MKkr1 1.961 2 GHz
19 gBidiv Ref 47.14 dBm 32.86 dBm
371 41
b
271 T
171
714
-2.86
129
DL1-18.02 dBm|
229
__r [ R, o R Mo S
2 pem
42,9
Start 9 kHz Stop 4.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position B - Band 2 - Range 3500 to 12000 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF |

RL | RF [so@ bc | |

ALIGN AUTO |

05:00:54 PMOct 29, 2018

Center Freq 7.750000000 GHz |
NFE PNO: Fast
IFGain:Low

«p. Trig: FreeRun
#Atten: 2dB

#Avg Type: RMS

TRACE[12345 6
TYPE|W!
DET|ANNNNN

Mkr1 4.735 1 GHz

Ref Offset 48 dB

0 aBidiv Ref 20.00 dBm -36.49 dBm
og
100
0.00
-10.0

DL1 -18.02 dBm|
-200

-300

-70.0

Start 3.500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 12.000 GHz
#Sweep 17.00 s (17000 pts)

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 2 - Range 3500 to 12000 MHz

T o e

ALIGN AUTO |

04:50:24 PMQct 29, 2018

E Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| SOURCE OFF |

RL [ RF [soe bC | |
Center Freq 7.750000000 GHz | ) #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —+—  Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 2dB DETJANNNNN
MKkr1 4.729 6 GHz
Ref Offset 48 dB
19 gBidiv Ref 20.00 dBm -36.38 dBm
100
0.00
-10.0
50.0 DL1-15.02 dBm|
-30.0 1
400 PMA/L\/\MMWMMV e e g ]
-50.0
-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 STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position B - Band 2 - Range 3500 to 12000 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bc | | [ SENSE:INT] SOURCE OFF |

ALIGN AUTO |

04:39:54 PMOct 29, 2018

Center Freq 7.750000000 GHz | ]
NFE PNO: Fast ~—»—  Trig: FreeRun

IFGain:Low #Atten: 2dB

#Avg Type: RMS

TRACE[12345 6
TYPE|W!
DET|ANNNNN

Mkr1 4.742 1 GHz

Ref Offset 48 dB

0 aBidiv Ref 20.00 dBm -36.48 dBm
og
100
0.00
-10.0

DL1 -18.02 dBm|
-200

-300

MSG

60.0

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)

STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position T - Band 2 - Range 3500 to 12000 MHz

T o e

E Keysight Spectrum Analyzer - Swept SA

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

ALIGN AUTO |

04:26:33 PMOct 29, 2018

Center Freq 7.750000000 GHz | )
NFE PNO: Fast —+— Irig: FreeRun
IFGain:Low #Atten: 2dB

Ref Offset 48 dB

#Avg Type: RMS

TRACE|1 23456
TYPE[ WAL
DETIJANNNNN

Mkr1 4.741 1 GHz
-36.42 dBm

10 dBidiv.  Ref 20.00 dBm
Log

100

-10.0

DL1 -19.02 dBm|

-20.0

-30.0

-60.0

-70.0

Start 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

STATUS

Stop 12.000 GHz
#Sweep 17.00 s (17000 pts)
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position B - Band 2 - Range 3500 to

12000 MHz

e s

| SENSE:INT| SOURCE OFF | ALIGN AUTO |

03:53:18 PMOct 29, 2018

(e Keysight Spectrum Analyzer - Swept SA
RL | RF [so@ bc | |

| #Avg Type: RMS

TRACE|123456

Center Freq 7.750000000 GHz Trig: Free Run e
e IEgngLa::u e #Att‘en‘ 2dB DET/JANNNNN
Mkr1 3.799 § GHz
Ref Dffset 48 dB
1o gBiav__Ref 20.00 dBm -36.51 dBm
100
0.00
-10.0
200 DL1 -18.02 dBm|
-30.0 —— 1
00 J\A’\.— ..-J“’\-’\/Ws_r - R i S AN
-50.0
-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 STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position T - Band 2 - Range 3500 to

12000 MHz

T o e

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [soe bC | | | SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:15:00 PM Qct 29, 2018

Center Freq 7.750000000 GHz | ) #Avg Type: RMS
NFE PNO: Fast —+—  1rig: FreeRun
IFGain:Low #Atten: 2dB

Ref Offset 48 dB

10 dBidiv.  Ref 20.00 dBm
Log

TRACE|1 23456
TYPE[ WAL
DETIJANNNNN

Mkr1 4.732 6 GHz
-36.45 dBm

100

-10.0

DL1 -19.02 dBm|

-20.0

-30.0

-60.0

-70.0

Start 3.500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 12.000 GHz
#Sweep 17.00 s (17000 pts)
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

40.0 MHz - Channel Position M - Band 2 - Range 3500 to 12000 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | R [so@ bc |

| | SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

03:49:51 PMOct 19, 2018

5
Center Freq 8.000000000 GHz

#Avg Type: RMS

TRACE|123456

" Trig: Free Run TYPE[W
Ireantow T #Atten: 4B DETJANNNNN
Mkr1 4.733 5§ GHz
Ref Offset 47.3 dB
‘IL%ngdiv Ref 20.00 dBm -35.09 dBm
100
0.00
00
200 DL1 -18.02 dBm|
300 ’1
T I e R R, (P
400
-50.0
600
700
Start 4.000 GHz Stop 12.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position B - Band 3 - Range 12000 to 18000 MHz

T o e

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [s0@ DC

| | SENSE:INT| SOURCE OFF |

ALIGN AUTO |

05:02:00 PMQct 29, 2018

#Avg Type: RMS

Center Freq 15.000000000 GHz | Trig: Free Run Tl‘?‘i‘i\ll\/z 3456
NE Isgaci);ﬁi;‘h - #Aﬁén: 0dB DETJANNNNN
Mkr1 14.272 2 GHz
Ref Offset 50.7 dB

19 gBidiv Ref 20.00 dBm -35.28 dBm
100

0.00

-10.0

50.0 DL1-15.02 dBm|
-30.0 01

P e e i

-50.0

-60.0

-70.0

Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 3 - Range 12000 to 18000 MHz

e Keysight Spectrum Analyzer - Swept SA @lﬁl@
RL | RF [soe bc | | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:51:30 PMOct 29, 2018
Center Freq 15.000000000 GHz | Trig: Fres Run #Avg Type: RMS Trﬁaz 3450
e |fggi.§fi§'|. e #Att‘en‘ 0dB DET|JANNNNN
Mkr1 14.280 2 GHz
Ref Offset 50.7 dB
1ggBiav__Ref 20.00 dBm -35.27 dBm
10.0
0.00
-10.0
200 DL1-18.02 dBm|
-30.0 1
e -
-40.0
-50.0
-60.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position B - Band 3 - Range 12000 to 18000 MHz

T o e

04:41:01 PMOct 29, 2018

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [soe bC | | | SENSE:INT| SOURCE OFF | ALIGN AUTO |
Center Freq 15.000000000 GHz | . #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —»— Trig: FreeRun TvrElw
IFGain:High #Atten: 0 dB DETJANNNNN
Ref Offset 50.7 dB Mkr1 14.389 2 GHz
19 gBidiv Ref 20.00 dBm -35.29 dBm
100
0.00
-10.0
00 DL1-15.02 dBm|
-30.0 1
400 it ~
-50.0
-60.0
-70.0

Start 12.000 GHz Stop 18.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

#Sweep 12.00 s (12000 pts)

STATUS

MSG
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position T - Band 3 - Range 12000 to 18000 MHz

e s

04:27:39 PMOct 29, 2018

(e Keysight Spectrum Analyzer - Swept SA
RL | [so@ bc |

| | SENSE:INT| SOURCE OFF |

ALIGN AUTO

TRACE|123456

RF
Center Freq 15.000000000 GHz
NFE

«p. Trig: FreeRun

Ref Offset 80.7 dB

10 dB/div  Ref 20.00 dBm
Log

PNO: Fast

IFGain:High #Atten: 0dB

#Avg Type: RMS

TYPE|W!
DET|ANNNNN

Mkr1 14.398 2 GHz
-35.32 dBm

100

-10.0

DL1 -19.02 dBm|

-20.0

-300

-40.0

-70.0

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 - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position B - Band 3 - Range 12000 to 18000 MHz

T o e

03:58:38 PMOct 29, 2018

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [soe bC |

| | SENSE:INT| SOURCE OFF |

ALIGN AUTO |

Center Freq 15.000000000 GHz |

PNO: Fast —+—  Trig: FreeRun

NFE

Ref Offset 60.7 dB
Ref 20.00 dBm

IFGain:High #Atten: 0 dB

#Avg Type: RMS

TRACE|1 23456
TYPE[ WAL
DETIJANNNNN

Mkr1 14.377 2 GHz
-35.23 dBm

10 dB/div
Log

100

-10.0

DL1 -19.02 dBm|

-20.0

-30.0

-60.0

-70.0

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)
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position T - Band 3 - Range 12000 to 18000 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | [so@ bc | |

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

04:16:07 PMOct 29, 2018

RF
Center Freq 15.000000000 GHz |
NFE PNO: Fast -+

IFGain:High

Trig: Free Run
#Atten: 0 dB

#Avg Type: RMS

TRACE[12345 6
TYPE|W!
DET|ANNNNN

Mkr1 14.274 7 GHz

Ref Offset 507 dB

0 aBidiv Ref 20.00 dBm -35.25 dBm
og
100
0.00
-10.0

DL1 -18.02 dBm|
-200

-30.0 1
'

-40.0

-70.0

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 - E-UTRA / NB-loT GB Modulation 640QAM - E-UTRA / NB-loT GB Carrier Bandwidth

40.0 MHz - Channel Position M - Band 3 - Range 12000 to 18000 MHz

e Keysight Spectrum Analyzer - Swept SA =8| @
RL RF [s0@ DC | | | SEMSE:EXT] SOURCE OFF | ALIGN AUTO 03:50:15 PM Oct 19, 2018
Center Freq 15.000000000 GHz | #Avg Type: RMS Tr:f\ii%Nz 3456

PNO: Fast —#—
IFGain:High

Trig: Free Run
#Atten: 0 dB

DETIJANNNNN

Ref Offset 60.7 dB
Ref 20.00 dBm

Mkr1 14.277 7 GHz
-35.20 dBm

10 dB/div
Log

100

-10.0

DL1 -19.02 dBm|

-20.0

4300 1

-60.0

-70.0

Start 12.000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

Stop 18.000 GHz

#Sweep 12.00 s (12000 pts

IMSG

STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position B - Band 4 - Range 18000 to 22000 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | RF [so@ bc |

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

05:03:16 PMOct 29, 2018

Center Freq 20.000000000 GHz

#Avg Type: RMS

TRACE|1/23456
TYPE[W!

" Trig: Free Run
PNO: Fast =
IFGain:Hai:h #Atten: 0 dB DET|JANNNNN
Ref Offset 28.4 dB Mkr1 21.594 9 GHz
jodBidiv__Ref 8.40 dBm -55.23 dBm
og
-1.60
1.6
DL1 -19.02 dBm,
216
-31E6
416
1
516
3
B1E
16
-B1E

Start 18.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 22.000 GHz
#Sweep 8.000 s (8000 pts)

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 4 - Range 18000 to 22000 MHz

T o e

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [soe bC |

ALIGN AUTO |

04:46:26 PM Qct 29, 2018

| SENSE:INT| SOURCE OFF |

Center Freq 20.000000000 GHz |

#Avg Type: RMS

TRACE|1 23456
AAAPARARA

n Trig: Free Run TYPE[W!
|§g§i)hﬁfi;'n ™ #Atten: 0B DETIANNNNN
Mkr1 21.574 4 GHz
Ref Offset 28.4 dB
‘IL%:BJ'div Ref 8.40 dBm -55.30 dBm
-1.60
-6
DL1 -13.02 dBm|
-218
-316
-418
516 !1
-616
-71B
816
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position B - Band 4 - Range 18000 to 22000 MHz

e s

(e Keysight Spectrum Analyzer - Swept SA
RL | RF [so@ bc |

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

04:42:26 PMOct 29, 2018

Center Freq 20.000000000 GHz

#Avg Type: RMS

TRACE|123456

" Trig: Free Run TYPE[W
|Eg§i)&§fi§'|. " 4Atten: 0dB DETJANNNNN
Mkr1 21.589 9 GHz
Ref Offset 28.4 dB
‘IL%ngdiv Ref 8.40 dBm -55.25 dBm
-1.80
118
DL1-18.02 dBm|
216
-31.6
416
1
51.6
0"“-——-«._o-—--—--
616
716
-B1.6
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position T - Band 4 - Range 18000 to 22000 MHz

T o e

s Keysight Spectrum Analyzer - Swept SA
RL RF [soe bC |

| SENSE:INT| SOURCE OFF |

ALIGN AUTO |

04:22:39 PMOct 29, 2018

Center Freq 20.000000000 GHz |

Ref Offset 28.4 dB
Ref 8.40 dBm

PNO: Fast —+—  Trig: FreeRun

IFGain:High

#Atten: 0 dB

#Avg Type: RMS

TRACE|1 23456
TYPE[ WAL
DETIJANNNNN

Mkr1 21.583 4 GHz
-56.23 dBm

10 dB/div
Log

-1.60

-6

DL1 -19.02 dBm|

218

-3B

-416

718

816

Start 18.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 22.000 GHz
#Sweep 3.000 s (3000 pts)
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position B - Band 4 - Range 18000 to 22000 MHz

e s

03:45:45 PMOct 29, 2018

[soe bc | |

E Keysight Spectrurn Analyzer - Swept SA
RL | R

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

TRACE|123456

5
Center Freq 20.000000000 GHz

«p. Trig: FreeRun

#Avg Type: RMS

TYPE[W!

|fggi.§fi§'|. #Atten: 0 dB DET|JANNNNN
Mkr1 21.583 9 GHz
Ref Offset 28.4 dB
‘IL%ngdiv Ref 8.40 dBm -55.21 dBm
-1.60
116
DL1 -18.02 dBm|
216
-318
-416
1
-516
-
IR
-B1E
7B
-818
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
IMSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

20.0 MHz - Channel Position B - Band 4 - Range 18001 to 22000 MHz

T o e

04:17:31 PMQct 29, 2018

s Keysight Spectrum Analyzer - Swept SA
RL [ RF [soe bC |

| | SENSE:INT| SOURCE OFF |

ALIGN AUTO |

Center Freq 20.000000000 GHz

#Avg Type: RMS

TRACE|1 23456
TYPE| WiAMAARAAY

n Trig: Free Run
|§g§i)hﬁfi;'n ™ #Atten: 0B DETIANNNNN
Mkr1 21.582 9 GHz
Ref Offset 28.4 dB
‘IL%:BJ'div Ref 8.40 dBm -55.32 dBm
-1.60
-6
DL1 -13.02 dBm|
-218
-316
-418
!1
516
-616
-71B
816
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

40.0 MHz - Channel Position M - Band 4 - Range 18000 to 22000 MHz

| Keysight Spectrum Analyzer - Swept SA \i/\i/@
RL | RF [soe boc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:45:54 PMOct 19, 2018
Center Freq 20.000000000 GHz | ) #Avg Type: RMS TRACE[1 2345 6
PNO: Fast ~—»— 1rig: FreeRun TYPE[ W
IFGain:High #Atten: 0 dB DET/ANNNNN
Mkr1 21.580 9 GHZ
Ref Offset 28.4 dB
1L(‘],gEldiv Ref 8.40 dBm -55.10 dBm
-1.60
116
DL1 -18.02 ciBim|
216
318
416
1
516 !
616
716
B1B
Start 18.000 GHz Stop 22.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
IMSG ISTATUS
Limit -19dBm
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2.5 RADIATED EMISSIONS

251 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

2.5.2 Date of Test and Modification State

31 October 2018 - Modification State O

253 Test Equipment Used

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

25.4 Environmental Conditions

Ambient Temperature 18.8°C
Relative Humidity 39%

2.5.5 Test Method

The test was applied in accordance with test method requirements of ANSI/TIA-603-C-2004.

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.

The Applicant declared that the highest internally generated frequency would be up to 2000MHz
and so the upper limit for measurement was calculated at 10 times this, which is 20GHz.

Emissions identified within the range 30MHz — 20GHz were then formally measured using a
Peak detector as the worst case.

In the frequency Range 30MHz — 1GHz, the measurement was performed with a resolution
bandwidth of 100kHz.

In the frequency Range 1GHz — 20GHz, the measurement was performed with a resolution
bandwidth of 1MHz.

The measurements were performed at a 3m distance unless otherwise stated.

2.5.6 Test Results

Configuration A

Maximum Output Power 46 dBm
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
10.0 MHz - Channel Position B - Band 2 - Range 30 MHz to 1 GHz V

1000
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth
10.0 MHz - Channel Position B - Band 2 - Range 30 MHz to 1 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position B - Band 2 - Range 1 GHz to 20 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 640Q0AM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position B - Band 2 - Range 1 GHz to 20 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 2 - Range 30 MHz to 1 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 2 - Range 30 MHz to 1 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 2 - Range 1 GHz to 20 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

10.0 MHz - Channel Position T - Band 2 - Range 1 GHz to 20 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
15.0 MHz - Channel Position B - Band 2 - Range 30 MHz to 1 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 640Q0AM - E-UTRA / NB-loT GB Carrier Bandwidth
15.0 MHz - Channel Position B - Band 2 - Range 30 MHz to 1 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position B - Band 2 - Range 1 GHz to 20 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth

15.0 MHz - Channel Position B - Band 2 - Range 1 GHz to 20 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
15.0 MHz - Channel Position T - Band 2 - Range 30 MHz to 1 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-loT GB Carrier Bandwidth
15.0 MHz - Channel Position T - Band 2 - Range 30 MHz to 1 GHz H
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

15.0 MHz - Channel Position T - Band 2 - Range 1 GHz to 20 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
20.0 MHz - Channel Position B - Band 2 - Range 30 MHz to 1 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position B - Band 2 - Range 1 GHz to 20 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
20.0 MHz - Channel Position T - Band 2 - Range 30 MHz to 1 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0 MHz - Channel Position T - Band 2 - Range 1 GHz to 20 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 640AM - E-UTRA / NB-loT GB Carrier Bandwidth
20.0+20.0 MHz - Channel Position M - Band 2 - Range 30 MHz to 1 GHz V
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Antenna A - E-UTRA / NB-loT GB Modulation 64QAM - E-UTRA / NB-IoT GB Carrier Bandwidth

20.0+20.0 MHz - Channel Position M - Band 2 - Range 1 GHz to 20 GHz V
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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.

Product Service

Calibration Calibration
Instrument Manufacturer Type No. TE No. Period Due

(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer Rotronic Al 2138 12 21-Feb-2019
Signal Analyser N9030A Keysight 4653 12 05-Feb-2019
PSU Farnell H60/25 1092 - OP Mon
DMM Fluke 179 4006 12 13-Dec-2018
Attenuator Weinschel 48-10-43 4868 12 01-Nov-2018
Attenuator Weinschel 48-30-43 4871 12 17-Jul-2019
Attenuator Weinschel 48-10-43 3593 12 16-Jul-2019
Network Analyser R&S ZVA 40 *3548 12 02-Oct-2018
Calibration unit R&S ZV 754 4368 12 06-Mar-2019
Occupied Bandwidth
Hygrometer Rotronic Al 2138 12 21-Feb-2019
Signal Analyser N9030A Keysight 4653 12 05-Feb-2019
PSU Farnell H60/25 1092 - OP Mon
DMM Fluke 179 4006 12 13-Dec-2018
Attenuator Weinschel 48-10-43 4868 12 01-Nov-2018
Attenuator Weinschel 48-30-43 4871 12 17-Jul-2019
Attenuator Weinschel 48-10-43 3593 12 16-Jul-2019
Network Analyser R&S ZVA 40 *3548 12 02-Oct-2018
Calibration unit R&S ZV 754 4368 12 06-Mar-2019
Band Edge
Hygrometer Rotronic Al 2138 12 21-Feb-2019
Signal Analyser N9030A Keysight 4653 12 05-Feb-2019
PSU Farnell H60/25 1092 - OP Mon
DMM Fluke 179 4006 12 13-Dec-2018
Attenuator Weinschel 48-10-43 4868 12 01-Nov-2018
Attenuator Weinschel 48-30-43 4871 12 17-Jul-2019
Attenuator Weinschel 48-10-43 3593 12 16-Jul-2019
Network Analyser R&S ZVA 40 *3548 12 02-Oct-2018
Calibration unit R&S ZV 754 4368 12 06-Mar-2019
Transmitter Spurious Emissions
Hygrometer Rotronic Al 2138 12 21-Feb-2019
Signal Analyser N9030A Keysight 4653 12 05-Feb-2019
PSU Farnell H60/25 1092 - OP Mon
DMM Fluke 179 4006 12 13-Dec-2018
Attenuator Weinschel 48-10-43 4868 12 01-Nov-2018
Attenuator Weinschel 48-30-43 4871 12 17-Jul-2019
Attenuator Weinschel 48-10-43 3593 12 16-Jul-2019
WaveGudde FMI UK 18-26GHz - - OP Mon
HPF RLC electronics F-100-3000-5-R 3349 - OP Mon
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Product Service

Calibration Calibration
Instrument Manufacturer Type No. TE No. Period
Due
(months)
Network Analyser R&S ZVA 40 *3548 12 02-Oct-2018
Calibration unit R&S ZV 754 4368 12 06-Mar-2019
Radiated Emissions
Antenna 18-40GHz . .
(Double Ridge Guide) Link Microtek Ltd AM180HA-K-TU2 230 24 02-May-2020
Pre-Amplifier Phase One PS04-0086 1533 12 12-Jan-2019
18GHz - 40GHz Pre-
Amplifier Phase One PS04-0087 1534 12 02-Feb-2019
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Multimeter Iso-tech IDM101 2419 12 23-Nov-2018
Antenna with permanent
attenuator (Bilog) Chase CBL6143 2904 24 08-Aug-2019
1501A 4.0M Km Km KPS-1501A-4000-
Cable Rhophase KPS 4301 12 19-Feb-2019
1 metre K-Type Cable | Florida Labs Emg-mosp-sg.m 4520 12 13-Feb-2019
. Keysight il
EMI Receiver Technologies N9038A MXE 4628 12 04-Jul-2019
. Keysight At
PXA Signal Analyser Technologies N9030A 4654 12 08-Oct-2019
Double Ridged
Waveguide Horn ETS-Lindgren 3117 4722 12 01-Mar-2019
Antenna
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
9m N type RF cable Rosenberger é?\lorﬁ'o 9.0m PNm 4827 6 04-Jan-2019
4dB Attenuator Pasternack PE7047-4 4935 12 28-Nov-2018
Hygrometer Rotronic HP21 4989 12 26-Apr-2019
EmX Software TUV SUD Product | gy 1321 5125 - Software
Service
1.5m 40GHz RF Cable | Scott Cables Ko 19012000 5196 6 26-Apr-2019

O/P Mon — Output Monitored with Calibrated Equipment
TU — Traceability Unscheduled
* - This Network Analyser was only used to perform Calibrations prior to 02-Oct-2018.
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3.2 MEASUREMENT UNCERTAINTY

Product Service

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 +0.1dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.3dB
Frequency Stability 30 MHz to 2 GHz +5.0Hz
Occupied Bandwidth Up to 20 MHz Bandwidth +1.1Hz
Band Edge 30 MHz to 20 GHz Amplitude +2.3dB
Radiated Emissions, Bilog Antenna, AOATS 30MHz to 1GHz Amplitude 5.1dB*
Radiated Emissions, Horn Antenna, AOATS 1GHz to 40GHz Amplitude 6.3dB*
Worst case error for both Time and Frequency measurement 12 parts in 10°
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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).

© 2018 TUV SUD Product Service
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ANNEX A

MODULE LIST
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Product Service

Configuration A

Product Product No R-State Serial No
Radio 4415 KRC 161 636/1 R2D B441531077
Software Version: CXP9013268/15 Revision: R73AM
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