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SECTION 1

REPORT INFORMATION
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11

REPORT DETAILS

Manufacturer

Address

Product Name & Product Number
Serial Number(s)

Software Version

Hardware Version

Non-tested Variant

Test Specification/Issue/Date

Test Plan
Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

Ericsson
Torshamnsgatan 23
Kista

SE-16480

Stockholm
Sweden

Radio 8843 B2 B66A & KRC 161 707/2
E238267455

CXP9013268/15 Rec R81KM

R1H

Radio 8843 B2 B66A & KRC 161 707/1

FCC CFR 47 Part 2: 2019
FCC CFR 47 Part 27: 2019

test plan for 10T for 8843 B2 B66A rev 5
07 June 2020
03 July 2020

Raj Kumar Kallem
Hector Trujillo
Ashok Kumar

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 27. The sample tested was found to comply with the requirements defined in the applied
rules.

Test Engineer(s);
K : [?o_/H oy

Raj Kumar Kallem

@ M 7_—;’—:4—::

Hector Trujillo

Ashok Kumar

This Report has been up issued to Issue 2 and should be read in place of Issue 1. This Report has
been up issued to issue 2 to replace the Declaration of Build Status.
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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 27 is shown below.

Specification Clause
Section Test Description Result
FCC CFR 47 Part 2 | FCC CFR 47 Part 27
21 21046 27,50 Maximum Peak Output Power and Peak to Average Pass
Ratio - Conducted
2.2 2.1049 27.53 Occupied Bandwidth Pass
2.3 2.1051 27.53 (h) Band Edge Pass
2.4 2.1051 27.53 (h) Transmitter Spurious Emissions Pass
2.5 2.1053 27.53 Radiated Emissions Pass

Testing in this Report covers only B66A (2100 MHz).

For additional configurations and test cases not contained within this test report, refer to the
following reports:

75949355 Report 01 — Radio 8843 B2 B66A (1800 MHz, B2)

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
Configuration | RAT No. Of carriers | Carrier Bandwidth (MHz)
Bottom Middle Top
LTE 10 MHz + 2xNB loT GB 2115.0 - 2175.0
1 LTE + NB-loT GB 1 LTE 15 MHz + 2xNB loT GB 2117.5 - 2172.5
LTE 20 MHz + 2xNB loT GB 2120.0 - 2170.0
2 LTE 2 I(_B'II'BE 20+20 MHz + 4xNB loT ) 2150.0+2170.0 )
3 LTE 1 LTE 5MHz + NB loT IB 2112.5 - 21775
LTE 20 MHz + NB loT IB 2120.0 - 2170.0
Document 75949355 Report 02 Issue 2 Page 5 of 74



14 DECLARATION OF BUILD STATUS

MAIN EUT
MANUFACTURING DESCRIPTION Radio Unit
MAMNUFACTURER Ericsson AB

PRODUCT NAME

Radio 8843 B2 BGGA

PART NUMEER

KRC 161 707,2

IC Medel Name MfA

SERIAL MUMBER E238267455
HARDWARE VERSION R1H
SOFTWARE VERSION CXP9013268/15

TRAMSMITTER OPERATING RANGE

B2: 1330-1590 MHz
B66A: 2110-2180 MHz

MODULATIONS

MR & LTE: OPSK, 160AM, 6404M, 2560AM

ITU DESKGNATION OF EMISSION

B2 LTE 5 MHz BW channel: 4M51W7D

B2 LTE 10 MHz BW channel’: SM4WTD

B2 LTE 15 MHz BW channel*: 14M1W7D

B2 LTE 20 MHz BW channel®: 18M5W7D

B2 LTE 20+20 MHz BW channel CAY: 38MSWTD

B&6A LTE 5 MHz BW channel: 4M51WTD

B66A LTE 10 MHz BW channel®: SM5W7D

B66A LTE 15 MHz BW channel®: 14M1W7D

BE6A LTE 20 MHz BW channel’: 18M5W7D

BEEA LTE 20420 MHz BW channel CA™: 38MAWTD

B2 MR 5 MHz BW channel: 4MATWTD

B2 MR 10 MHz BW channel: 3M23WTD

B2 MR 15 MHz BW channel: 14M1W7D

B2 NR 20 MHz BW channel: 177M3W7D

B2 MR 20+20 MHz BW channel CA: 3BMBWTD

B66A MR 5 MHz BW channel: 4MA47W7D

B&6A MR 10 MHz BW channel: 3M29W7D

B&6A MR 15 MHz BW channel: 14M1W7D

B&6A NR 20 MHz BW channel: 1YM3WT7TD

B66A MR 20+20 MHz BW channel: 3BMBWTD

OUTPUT POWER (RMS) (W or dBm)

B2: 4z or 2x60W
BE6A: dxb0W or 2xB0W

FCCID

TABAKRCLEL707-2

IC ID

M/

TECHMICAL DESCRIPTION

and operation)

(@ brief description of the intended use

Base 3tation Radic

! Including 2 NB-loT GE carriers [4 with CA)

— st by
p=

L]
| MNidia Hasa

Signature —Enn

Niklas Roos

Date 2020-07-08

Mo responsibility will be accepted by TUV SUD as to the accuracy of the information declared in this

document by the manufacturer.

Document 75949355 Report 02 Issue 2
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15 PRODUCT INFORMATION

1.5.1 Technical Description

The Equipment Under Test (EUT) Radio 8843 B2 B66A is an Ericsson AB Radio Unit working in
the public mobile service 2100 MHz band which provides communication connections to
2100MHz network. The Radio 8843 B2 B66A 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.

Equipment Under Test

Document 75949355 Report 02 Issue 2 Page 7 of 74



1.6 TEST SETUP

Document 75949355 Report 02 Issue 2

Radio 8843 B2
B66A
PXA Signal Attenuator RF x1
Analyser
Terminat RF x 7
Test Computer erminator X
10 MHz
CPRI
oT 11 Data 1
Data 2
Test Computer
AC Power | Powerin
Supply
—— GND

Page 8 of 74



€

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 as described in the Test
Method for each Test.

The EUT was powered from a -48V DC supply.
FCC Measurement Facility Registration Number

563983 Delta Test Laboratory, Vasteras
563983 Ericsson Test Laboratory, Kista

Under our group Swedac Accreditation, TUV SUD Sverige conducted the following tests Delta
Test Lab, Vasteras.

Test Name Name of Engineer(s)

Radiated Emissions Hector Truijillo, Ashok Kumar

Under our group Swedac Accreditation, TUV SUD Sverige conducted the following tests
Ericsson Test Lab, Kista.

Test Name Name of Engineer(s)

Maximum Peak Output Power and Peak to Average Ratio - Conducted | Rajkumar Kallem

Occupied Bandwidth Rajkumar Kallem

Band Edge Rajkumar Kallem

Transmitter Spurious Emissions Rajkumar Kallem
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 ADDITIONAL INFORMATION

Testing was performed in the presence of Tomas Johansson at Ericsson AB, Kista, Sweden.
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SECTION 2

TEST DETAILS
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21

Specification Reference

FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 27, Clause 27.50

Date of Test and Modification State

07 June 2020 - Modification State O

Test Equipment Used

&

MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED

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

Environmental Conditions

22.7°C
32.6%

Ambient Temperature
Relative Humidity

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 1

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
Antenna LTE/NB-IoTGB | LTE/NB-loT GB Channel Position Bresw
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
64QAM / N:QPSK /| 10.0 MHz +2xNB
A N:QPSK loT GB .16 48.44 )
64QAM / N:QPSK / | 15.0 MHz +2xNB
A N:QPSK loT GB 714 48.75 -
64QAM / N:QPSK / | 20.0 MHz +2xNB
A N:QPSK loT GB 715 48.60 )

Document 75949355 Report 02 Issue 2
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW

[ Keysight Spectrum Analyzer - Channel Pawer

RL | R [50@ bC |

| SENSE:INT] [ |

04:56:29 PMJun 18, 2020

T lle e

[
Center Freq 2.115000000 GHz |

‘ #IFGain:Low

-~ Trig: FreeRun

Center Freq: 2.115000000 GHz

#Atten: 24 dB

Avg|Hold: 200/200

Radio Std: None

Radio Device: BTS

10 <Bidiv Ref 50.35 dBm

Log
204

04 Al

204 f

104 [

h.350 ,

-9.65

-19.7

]
|
-29.7 ’)'

-39.7

Center 2.115 GHz
|FfRes BW 100 kHz

#VBW 300 kHz

Span 20 MHz
Sweep 2.478 myg

Channel Power

48.44 dBm /15 MHz

Power Spectral Density

-23.32 dBm /Hz

STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW

e ]

e Keysight Spectrum Analyzer - Channel Power
RL | RF [soe bc |

[ SENSE:INT| | |

04:50:55 PMJun 18, 2020

]
Center Freq 2.117500000 GHz |

‘ #IFGain:Low

—p. Trig: FreeRun

Center Freq: 2.117500000 GHz
Avg|Hold: 200/200
#Atten: 24 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref 49.34 dBm

liLog
383

283 £

183

I
9.34 i
)

-0.66

-10.7 'J

4T

-40.7

Center 2.118 GHz
|F#Res BW 150 kHz

#VBW 470 kHz

Span 30 MHz
Sweep 1.679 ms|

Channel Power

48.75 dBm /22.5 MHz

Power Spectral Density

-24.77 dBm /Hz

STATUS

Document 75949355 Report 02 Issue 2
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB
Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW

—
[ Keysight Spectrum Analyzer - Channel Pawer ===
RL | RF [soe bC | [ | SENSE:INT] [ | 04:47:55 PMJun 18, 2020
Center Freq 2.120000000 GHz | Center Freq: 2.120000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #HFGain:Low #Atten: 22 dB Radio Device: BTS

10 dBidiv Ref 48.92 dBm
liLog

388

%9 £ ¥al

189 Jl( I\\

8.92

-1.08 Ij K

-11.1 I’ \

-21.1 / \l

-3 et J \«W

-41.1
Center 2.12 GHz Span 40 MHz

|#Res BW 200 kHz #VBW 620 kHz Sweep 1.279 msg
Channel Power Power Spectral Density
48.60 dBm /30 MHz -26.17 dBm /Hz

STATUS

Configuration 1

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
LTE / NB-loT LTE/ NB-loT Channel Position Trraw
Antenna GB Modulation GB Carrier A b
i verage Power
Bandwidth PAR (dB) 9
dBm dBm/MHz
64QAM /
A N:QPSK / +ziﬁ'§ I'\g'|l-'|ZGB 7.17 4835 -
N:QPSK
640QAM /
A N:QPSK / +ziﬁ|§ I'\g'|l-'|ZGB 7.17 4853 -
N:QPSK
64QAM /
A N:QPSK / +2§l?l.§ Il\g?ZGB 7.22 48.48 -
N:QPSK
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Antenna A - LTE / NB-loT GB

Modulation 64QAM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +

2xNB 10T GB - Channel Position TREFBW

[ Keysight Spectrum Analyzer - Channel Pawer

T lle e

RL | R [50@ bC |

| SENSE:INT] 04:59:38 PMJun 18, 2020

Center Freq 2.175000000 GHz

#IFGain:Low

[ [
Center Freq: 2.175000000 GHz
Trig: Free Run Avg|Hold: 200/200
#Atten: 24 dB

Radio Std: None
——

Radio Device: BTS

10 cBidiv
Log

Ref 50.14 dBm

401

30.1

201

101

P.140

-9.86

[T

-19.9

| L

-29.9

-39.9

Center 2.175 GHz
|FfRes BW 100 kHz

Span 20 MHz

#VBW 300 kHz Sweep 2.478 myg

Channel Power

48.35 dBm /15 MHz

Power Spectral Density

-23.42 dBm /Hz

STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB 0T GB - Channel Position TRFBW

Keysight Spectrum Analyzer - Channel Power

e ]

=
RL | RF [soe bc |

SENSE:INT| |

04:53:47 PMJun 18, 2020

Center Freq 2.172500000 GHz

#FGain:Low

—p. Trig: FreeRun

[
Center Freq: 2.172500000 GHz
Avg|Hold: 200/200

Radio Std: None

#Atten: 24 dB Radio Device: BTS

10 dB/div
liLog

Ref 49.30 dBm

39.3

283

183

9.30

-0.70

R

-10.7

-40.7

Center 2.173 GHz
|F#Res BW 150 kHz

Span 30 MHz

#/BW 470 kHz Sweep 1.679 ms|

Channel Power

48.53 dBm /22.5 MHz

Power Spectral Density

-25.00 dBm /Hz

STATUS

Document 75949355 Report 02 Issue 2
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB 0T GB - Channel Position TRFBW

[ Keysight Spectrum Analyzer - Channel Pawer

T lle e

RL | R [50@ bC |

| SENSE:INT] [ |

04:45:32 PMJun 18, 2020

[
Center Freq 2.170000000 GHz |

Center Freq: 2.170000000 GHz
Trig: Free Run

Radio Std: None

‘ #FGain:Low e #Atten: 22 dB Avaliiold: 2001200 Radio Device: BTS
10 <Bidiv Ref 48.90 dBm
liLog
389
89 A A
188 [ I\
890 J \
-1.10 f \
-11.1 lr \
-21.1 / \\
-31.1 J L —
-41.1
Center 2.17 GHz

|F#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz
Sweep 1.279 msg

Channel Power

48.48 dBm /30 MHz

Power Spectral Density

-26.29 dBm /Hz

STATUS

Configuration 2

Maximum Output Power 49 dBm

LTE / NB-loT GB

Peak to Average Ratio (PAR) / Output Power

LTE / NB-loT GB Channel Position Mrraw
Antenna - . .
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
64QAM / 64QAM /
N:QPSK / N:QPSK 20 + 20.0 MHz
A I N:QPSK/ +4xNB loT GB i 48.45 )
N:QPSK

Document 75949355 Report 02 Issue 2
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Antenna A - LTE / NB-l1oT GB Modulation 64QAM / 64QAM / N:QPSK / N:QPSK / N:QPSK /

N:QOPSK - LTE / NB-loT GB Carrier Bandwidth 20 + 20.0 MHz +4xNB loT GB - Channel Position

am Keysight Spectrum Analyzer - Channel Pawer = e
RL | RF___[50Q DC | [ | SENSE:INT] [ | 05:16:02 PMJun 18, 2020
Mech Atten 8 dB | Center Freq: 2.160000000 GHz

e
‘ #|IFGain:Low

Trig: Free Run

Avg|Hold:>200/200
#Atten: 8 dB

Radio Std: None

Radio Device: BTS

16 dBidiv Ref 45.95 dBm
liLog

31.0

I\.____

16.0

A — )

p.os0 I

Il \

-14.1 [

-29.1 J

-44.1

-59.1

-74.1

-69.1

Center 2.16 GHz
|F#Res BW 200 kHz

#VBW 620 kHz

Span 80 MHz
Sweep 2.558 my

Channel Power

48.45 dBm /60 MHz

Power Spectral Density

-29.33 dBm /Hz

STATUS

Configuration 3

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
LTE/NB-IoTIB | LTE/NB-loTIB Channel Position Brrew
Antenna . - .
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A 640AM / N:QPsK | LTE 5'&#":;'; *+NB- 7.45 47.88 ;
. LTE 20.0 MHz

A 64QAM / N:QPSK NB-loT IB 7.42 48.18 -

Configuration 3

Maximum Output Power 49 dBm

Peak to Average Ratio (PAR) / Output Power
Antenna LTE/NB-IoTIB | LTE/NB-loTIB Channel Position Trraw
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A 64QAM / N:QPSK LTE 5'&#":?; *NB- 7.44 47.70 -
. LTE 20.0 MHz
A 64QAM / N:QPSK +NB-loT IB 7.45 48.22 -

Document 75949355 Report 02 Issue 2
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Limit

Peak Power < 1640 W/MHz or £+62.15 dBm

Peak to Average Ratio 13dB

Document 75949355 Report 02 Issue 2 Page 17 of 74



2.2 OCCUPIED BANDWIDTH

221 Specification Reference

FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 27, Clause 27.53

2.2.2 Date of Test and Modification State

07 June 2020 - 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 22.7°C
Relative Humidity 32.6%

2.2.5 Test Method

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

2.2.6 Test Results

Configuration 1

Maximum Output Power 49 dBm

LTE / NB- Result (MHz)
LTE / NB- . . L
Antenna | 10T GB I((Z);rr(iz? Channel Position BrRrew | Channel Position Mrrew | Channel Position TrRrew
Modulation Bandwidth Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
64QAM / 10.0 MHz
A N:QPSK / +2XNB loT 9.407 9.775 - - 9.393 9.738

N:QPSK GB
64QAM / 15.0 MHz
A N:QPSK/  |+2xNB IoT 14.007 14.635 - - 14.051 14.639
N:QPSK GB

64QAM / 20.0 MHz
A N:QPSK/  |+2xNB IoT 18.431 19.306 - - 18.444 19.323
N:QPSK GB

Document 75949355 Report 02 Issue 2 Page 18 of 74



Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW

ww Keysight Spectrum Analyzer - Occupied BW [iﬂi]@_
RL | RF [soe bC | [ | SENSE:INT] [ | 04:56:52 PMJun 18, 2020
Center Freq 2.115000000 GHz | Center Freq: 2.115000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
15 dBdiv Ref 58.17 dBm
Log
o2 (O P URT VPP FUSYR PR NS
282
13.2 / \]
-1.83 H \
158 WWM MMW
-31.8
-46.5
-61.5
-76.5
Center 2.115 GHz Span 20 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 msg
Occupied Bandwidth Total Power 56.1 dBm
9.4076 MHz
Transmit Freq Error -8.620 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.775 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB 0T GB - Channel Position TRFBW

e Keysight Spectrum Analyzer - Occupied BW \i/li”@_-
RL | RF [soe bc | | [ SENSE:INT| [ | 05:00:01 PMJun 18, 2020
Center Freq 2.175000000 GHz | Center Freq: 2.175000000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 24 dB Radio Device: BTS
10 dB/div Ref 58.27 dBm
liLog
483
83 P TV VY e e R P ET ey Y YR e e
283
18.3 / \
8.27 r \
-1.73 J; HI
-11.7 ) LA
217 | e e b S
-31.7
Center 2.175 GHz Span 20 MHz
|F¥Res BW 100 kHz #/BW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 56.1 dBm
9.3932 MHz
Transmit Freq Error -13.211 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.738 MHz x dB -26.00 dB
IMSG ISTATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSE:INT] [

04:51:17 PMJun 18, 2020

Center Freq 2.117500000 GHz | Center Freq: 2.117500000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
10 cBldiv Ref 57.64 dBm
Log
478
76 7 ~h VTP = TR
276
176 f ‘L
764 J l
-2.36 } ‘(l
-12.4
1! I ol
324
Center 2.118 GHz Span 30 MHz
|#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 myg
Occupied Bandwidth Total Power 56.6 dBm
14.008 MHz
Transmit Freq Error -11.319 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.64 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position TRFBW

Keysight Spectrum Analyzer - Occupied BW

e ]

i

RL | RF

[soe bc |

SENSE:INT| |

04:54:10 PMJun 18, 2020

]
Center Freq 2.172500000 GHz |

Center Freq: 2.172500000 GHz Radio Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
‘ #IFGain:Low #Atten: 24 dB Radio Device: BTS
10 dB/div Ref 56.69 dBm
liLog
467
3.7 M e e Lt ol 1 < w,,P
267
167 \L
6.69 { \
-3.31 J/ ll
-13.3
233 Pt - MJJ L‘ ek il et
-33.3
Center 2.173 GHz Span 30 MHz
|F#Res BW 150 kHz #/BW 470 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 56.4 dBm
14.051 MHz
Transmit Freq Error -25.429 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.64 MHz x dB -26.00 dB
IMSG ISTATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW

[ Keysight Spectrum Analyzer - Occupied BW

T lle e

RL | R [50@ bC |

| SENSE:INT] [

| 04:48:18 PMJun 18, 2020

[
Center Freq 2.120000000 GHz |

Center Freq: 2.120000000 GHz Radio Std: None
-~ Trig: FreeRun Avg|Hold: 200/200
‘ #FGain:Low #Atten: 22 dB Radio Device: BTS
10 cBldiv Ref 56.62 dBm
Log
466
%6 Aokt . i P e yihp|
pri=he)
16.6 J IL
B.62 f‘ \\
-3.38 j Ll
-13.4
234 ey I\} A it sfiqren
-33.4
Center 2.12 GHz Span 40 MHz
|#Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 56.7 dBm
18.431 MHz
Transmit Freq Error -4.201 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.31 MHz x dB -26.00 dB
IMSG ISTATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB 0T GB - Channel Position TRFBW

Keysight Spectrum Analyzer - Occupied BW

e ]

i

RL | RF [soe bc |

SENSE:INT| |

| 04:45:54 PMJun 18, 2020

]
Center Freq 2.170000000 GHz |

#FGain:Low

Center Freq: 2.170000000 GHz

—p. Trig: FreeRun
#Atten: 22 dB

Radio Std: None
Avg|Hold: 200/200
Radio Device: BTS

15 dBidiv Ref 56.44 dBm
liLog
a4 |z ST T P Te U S SV RY U VO
6.4
11.4 ‘f ‘\
. fﬂ \l
RETS T R ST N M
336
436
-63.6
786
Center 2.17 GHz Span 40 MHz
|F#Res BW 200 kHz #/BW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 56.4 dBm
18.445 MHz
Transmit Freq Error -8.558 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.32 MHz x dB -26.00 dB

STATUS
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Configuration 2

Maximum Output Power 49 dBm

LTE / NB- Result (MHz)
LTE / NB- i, " L
Antenna 10T GB l(?;rriee? Channel Position BRrew | Channel Position Mrrew | Channel Position TRFew
Modulation Bandwidth Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
64QAM /
64QAM / 20 + 20.0
N:QPSK / MHz
A N:QPSK/ | +4xNB loT ) ) 38.43 38.43 ) )
N:QPSK / GB
N:QPSK

Antenna A - LTE / NB-IoT GB Modulation 64QAM / 640QAM / N:QPSK / N:QPSK / N:QPSK /

N:QOPSK - LTE / NB-loT GB Carrier Bandwidth 20 + 20.0 MHz +4xNB 10T GB - Channel Position

MREBW

EEEET

RL [ R [50@ bC |

| SENSE:INT] [ |

05:16:51 PMJun 18, 2020

E Keysight Spectrum Analyzer - Occupied BW

[
Center Freq 2.160000000 GHz |

Center Freq: 2.160000000 GHz
Trig: Free Run

Radio Std: None

Avg|Hold:>200/200

#FGain:Low - #Atten: 8 dB Radio Device: BTS
15 dB/div Ref §3.60 dBm
liLog
3BE eI [ T |
236 ll i
8.60
-6.40
214 S—
-36.4
-61.4
-66.4
-81.4

Center 2.16 GHz
|F¥Res BW 200 kHz

#VBW 620 kHz

Span 100 MHz|

Sweep 24 ms

Occupied Bandwidth

38.428 MHz
Transmit Freq Error -28.871 kHz
x dB Bandwidth 39.45 MHz

Total Power 58.0 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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2.3

2.31

2.3.2

233

234

235

2.3.6

BAND EDGE

Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53 (h)

Date of Test and Modification State

07 June 2020 - 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
Relative Humidity

Test Method

22.7°C
32.6%

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

Test Results

Configuration 1

Maximum Output Power 49 dBm

— LTE /NB-0T GB | LTE / NB-IoT GB Band Edge (MHz)
Modulation Carrier Bandwidth Channel Position BRFaw Channel Position TRFaw
R ﬁz}ggglK/ N:QPSK / I100T.oGr\é|3Hz +2xNB 2115 2175
A zz:lgsglK/ N:QPSK / I105T.0GI\I/3IH2 +2XNB 2117.5 21725
N zz}gégK/ N:QPSK / IzooT-OG'\I/BIHZ +2xNB 2120 2170
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW

as Keysight Spectrum Analyzer - Swept SA =8| @
RL | RF [soe bC | [ | SENSE:INT] [ | 04:57:19 PMJun 18, 2020
Center Freq 2.110000000 GHz | . Avg Type: RMS TRACE[1 2345 6
PNO:Wide ~—#— Trig: FreeRun Avg|Hold: 1/1 TYPE| M WA

IFGain:Low #Atten: 22 dB peT/A NNNNN

Mkr1 2.109 950 GHz

Ref Offset 44.02 dB
‘IL%;!Bldiv Ref 50.02 dBm Band Power -27.419 dBm

200
300
200 rN" Lt
{ T Tra T P FECRR
100 /
0.020

-9.98
/ DLA -18.02 dBm|
=200 /

-30.0 ;
,Annw PV PPy e e e P L A "9:*‘

Center 2.110000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB 0T GB - Channel Position TRFBW

[ Keysight Spectrum Analyzer - Swept SA = |- @

RL | RF [soe bc | | [ SENSE:INT| | | 05:00:43 PMJun 18, 2020
Center Freq 2.180000000 GHz | ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 111 TDH; Rﬂm

IFGain:Low #Atten: 18 dB

Mkr1 2.180 050 GHz

Ref Offset44.12 dB
Eggsldiv Ref 46.12 dBm Band Power -28.198 dBm

36.1

B U SO IV 1
AN

-3.65

-139
\\ L1 -19.02 dBm|

‘“‘*""'www il

-43.9 W g

Center 2.180000 GHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW

ww Keysight Spectrum Analyzer - Swept SA [iﬂi]@_
RL | RF [soe bC | [ | SENSE:INT] [ | 04:52:07 PMJun 18, 2020
Center Freq 2.110000000 GHz ] i Avg Type: RMS TRTFEFZ 3456
PNO:Wide ~—#— Trig: FreeRun Avg|Hold: 1/1 TYPE|M WA
IFGain:Low #Atten: 18 dB peT/A NNNNN
Mkr1 2.109 925 GHz
Ref Offset 44.07 dB
1%;13,(,“, Ref 46.07 dBm Band Power -31.337 dBm
36.1
26.1
18.1 / ‘\vﬁ
6.07 /
-3.93
139
DL1-19.02 dBm|
239 /
339 1
_43.9 s gaAa, B £ T et i %) TR kv Y e
Center 2.110000 GHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position TRFBW

[ Keysight Spectrum Analyzer - Swept SA = |- @
RL | RF [soe bc | | [ SENSE:INT| | | 04:54:36 PMJun 18, 2020
Center Freq 2.180000000 GHz i ) Avg Type: RMS TRACE[12345 6
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 1/1 TYPE|M
IFGain:Low #Atten: 18 dB DET/ANNNNN

Ref Offset 44.06 dB
1LO dBidiv.  Ref 46.06 dBm
og

Mkr1 2.180 075 GHz
Band Power -31.393 dBm

36.1

st 1Y
Y

B.08 \

394 \

-139

DL1 -19.02 dBm|

-439

Center 2.180000 GHz
#Res BW 15 kHz

MsG

#VBW 47 kHz*

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW

as Keysight Spectrum Analyzer - Swept SA =8| @
RL | RF [soe bC | [ | SENSE:INT] [ | 04:48:48 PMJun 18, 2020
Center Freq 2.110000000 GHz | . Avg Type: RMS TRACE[1 2345 6
PNO:Wide ~—#— Trig: FreeRun Avg|Hold: 1/1 TYPE| M WA

IFGain:Low #Atten: 18 dB peT/A NNNNN

Mkr1 2.109 900 GHz

Ref Offset 44.04 dB
‘IL%:Bldiv Ref 46.04 dBm Band Power -31.894 dBm

360

260

-3.96

-14.0
/ DL1 -19.02 dBm
=240 /

340 1 /

Center 2.110000 GHz Span 2.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)

MSG STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB 0T GB - Channel Position TRFBW

[ Keysight Spectrum Analyzer - Swept SA = |- @

RL | RF [soe bc | [ SENSE:INT| | | 04:46:15 PMJun 18, 2020
Center Freq 2.180000000 GHz | ) Avg Type: RMS TRACE[1 2345 6
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 111 TDH; Rﬂm

IFGain:Low #Atten: 18 dB

Mkr1 2.180 100 GHz

Ref Offset 44.07 dB
1o gsmw Ref 46.07 dBm Band Power -31.344 dBm

36.1

16.1
- \
393

\ DL1 -19.02 dBm,

\mhmﬁmmwww

439
Center 2.180000 GHz Span 2.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 5.000 s (1001 pts)
IMSG ISTATUS
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Configuration 3

Maximum Output Power 49 dBm

LTE / NB-loT IB LTE / NB-loT IB Band Edge (MHz)
Antenna - - . o "
Modulation Carrier Bandwidth | Channel Position BRFBW | Channel Position TRFBW
A 64QAM / N:QPsK | LTE 5'3}":?32 +NB- 21125 2177.5
, LTE 20.0 MHz
A 64QAM / N:QPSK NB-loT B 2120 2170

Antenna A - LTE / NB-1oT IB Modulation 64QAM / N:QPSK - LTE / NB-loT IB Carrier Bandwidth

LTE 5.0 MHz +NB-IoT IB - Channel Position BRFBW

Keysight Spectrum Analyzer - Swept SA

=
RL | R [50@ bC |

| SENSE:INT] [

| 05:25:28 PMJun 18, 2020

T lle e

Center Freq 2.110000000 GHz

PNO: Wide ~—+—
IFGain:Low

Ref Offset 44.04 dB

10 dBidiv.  Ref 50.04 dBm
Log

Avg Type: RMS
Avg|Hold: 111

Trig: Free Run
#Atten: 22 dB

TR&DEFz 3456
TYPE|M WAAAARAA
DET/ANNNNN

Mkr1 2.109 975 GHz
Band Power -28.697 dBm

40.0

300

200

100

0.040

o s
LA ']

=200

DL1 -19.02 dBm|

-30.0

-40.0

9

o ..,n,,.wmuw‘:”ﬁ”

Center 2.110000 GHz
#Res BW 5.1 kHz

MSG

#HVBW

16 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Antenna A - LTE / NB-1oT IB Modulation 64QAM / N:QPSK - LTE / NB-loT IB Carrier Bandwidth

LTE 5.0 MHz +NB-IoT IB - Channel Position TRFBW

as Keysight Spectrum Analyzer - Swept SA =8| @

RL | RF [soe bC | | SENSE:INT] [ | 05:27:57 PMJun 18, 2020
Center Freq 2.180000000 GHz | . Avg Type: RMS TRACE[1 2345 6
PNO:Wide ~—#— Trig: FreeRun Avg|Hold: 1/1 an:$ I‘A’\m

IFGain:Low #Atten: 18 dB

Ref Offset 44.11 dB

Mkr1 2.180 026 GHz
Band Power -29.325 dBm

10 dBidiv.  Ref 46.11 dBm
Log

361

261
151 Pt A

Tt ||

-3.89 »\\\

-139
",

DL1 -19.02 dBm|

=239 \

e 1t
i -WHMIITFQW’WW«TWW

Center 2.180000 GHz
#Res BW 5.1 kHz #VBW 16 kHz*

MSG STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

Antenna A - LTE / NB-loT IB Modulation 64QAM / N:QPSK - LTE / NB-1oT IB Carrier Bandwidth

LTE 20.0 MHz +NB-loT IB- Channel Position BRFBW

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | [ SENSE:INT| | | 05:33:57 PMJun 18, 2020
Center Freq 2.110000000 GHz l . Avg Type: RMS TR?FEFZ 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 111 TYPE|M Wi
IFGain:Low #Atten: 18 dB DET/A NNNNN
Mkr1 2.109 900 GHz
Ref Offset 44.04 dB
19 dBidlv Ref 46.04 dBm Band Power -32.782 dBm
360
260
16.0
.04 /
-3.96
-14.0 ™
/, DL1 -19.02 dBm,
24.0
L
-340 /
91 /
440 reryien oy
Center 2.110000 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 - LTE / NB-1oT IB Modulation 64QAM / N:QPSK - LTE / NB-loT IB Carrier Bandwidth

LTE 20.0 MHz +NB-loT IB- Channel Position TRFBW

as Keysight Spectrum Analyzer - Swept SA =P i::

RL | RF [soe bC | | SENSE:INT] [ | 05:30:41 PMJun 18, 2020
Center Freq 2.180000000 GHz i Avg Type: RMS TRACE1 2345 6
PNO:Wide ~—#— Trig: FreeRun Avg|Hold: 1/1 T;P; I‘A’\m

Ref Offset 44.07 dB
Ref 46.07 dBm

IFGain:Low #Atten: 18 dB

Mkr1 2.180 100 GHz
Band Power -32.354 dBm

10 dBidiv
Log

361

261

6.07 \
-393

-139

DL1 -19.02 dBm|

=239

S

e

MSG

Center 2.
#Res BW 20 kHz

180000 GHz

#VBW 62 kHz*

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

STATUS

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 27, Clause 27.53 (h)

2.4.2 Date of Test and Modification State

13 June 2020 - Modification State 0

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 22.7 °C
Relative Humidity 36.2%

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

2.4.6 Test Results

Configuration 1

Maximum Output Power 49 dBm
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 1 - Range 0.009

to 3500 MHz

ww Keysight Spectrum Analyzer - Swept SA [i“i]@_
RL | RF [soe bc | [ | SENSE:INT] [ | 04:58:04 PMJun 18, 2020
Center Freq 1.750004500 GHz | Trig: Eree Run #Avg Type: RMS T?iiivz 3456
NE IEgSi:nff;\:u e #Att‘en: 18 dB DET/A NNNNN
Mkr1 2.119 3 GHz
Ref Offset 45.36 dB
[ggBiciv__Ref 53.36 dBm 40.96 dBm
R
434
334
23.4
134
338
-6.64
-166 DLT 1902 dBm|
266 — %
WWWW
-36.6
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 - LTE / NB-loT GB Modulation

640QAM / N:QPSK / N:QPSK - LTE / NB-10T GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 1 - Range 0.009

to 3500 MHz

Keysight Spectrum Analyzer - Swept SA

EEEE

RL | RF [soe bc | [ SENSE:INT]

‘ | 05:01:41 PMJun 18, 2020

Eenter Freq 1.750004500 GHz )
NFE PNO: Fast —»—  1rig: Free Run

#Avg Type: RMS TRACE|]1 23456
TPE | Wihraains
DET/ANNNNN

IFGain:Low #Atten: 18 dB
Mkr1 2.179 3 GHz
Ref Offset 45.36 dB
‘IL(()’gBldiv Ref 52.98 dBm 40.56 dBm
43.0 01
330
230
13.0
298
-r.02
7o D=2 e
=270 Tt B
i
-37.0
Start 9 kHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG ISTATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 1 - Range 0.009

to 3500 MHz

ww Keysight Spectrum Analyzer - Swept SA [i“i]@_
RL | RF [soe bc | [ | SENSE:INT] | 04:52:53 PM Jun 18, 2020
Center Freq 1.750004500 GHz | Trig: Eree Run #Avg Type: RMS T?iiivz 3456
NE IEgSi:nff;\:u e #Att‘en: 18 dB DET/A NNNNN
Mkr1 2.110 8 GHz
Ref Offset 45.36 dB
[ggBiiv__Ref 4943 dBm 39.22 dBm
1
39.4
294
18.4
9.43
-087
106
DL1-18.02 dBm|
=206
[ —
MM—
306
-406
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 - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 1 - Range 0.009

to 3500 MHz

e Keysight Spectrum Analyzer - Swept SA \i/li”@_-
RL | RF [soe bc | | SENSE:NT] | 04:55:28 PMJun 18, 2020
Center Freq 1.750004500 GHz Trig: Free Run #Avg Type: RMS Tiéizﬁz 3456
NE |225.an3‘" - #Attlen‘ 18 dB DET/ANNNNN
Mkr1 2.165 8 GHz
Ref Offset 45.36 dB
1ggBiaiy__Ref 49.97 dBm 39.14 dBm
1
40.0
300
200
9.97
-0.03
-10.0
nn DL1-19.02 dBm|
./ ]
-30.0 ot
-40.0
Start 9 kHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG ISTATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 1 - Range 0.009

to 3500 MHz

[ Keysight Spectrum Analyzer - Swept SA

=R

RL | RF [soe bc | | SENSE:INT] [

| 04:49:34 PMJun 18, 2020

#Avg Type: RMS TRACE(1 23456

|
Center Freq 1.750004500 GHz | Trig: Free Run s U
e IEgSi:nff;\:u e #Att‘en: 18 dB DET|A NNNNN
Mkr1 2.128 8 GHz
Ref Offset 45.36 dB
[ggBiciv__Ref 53.02 dBm 38.32 dBm
430 ’1
330
230
130
302
-6.98
A7 =t
=270 \\ R —
arn
Start 9 kHz Stop 3.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 7.000 s (7000 pts)
IMSG STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 1 - Range 0.009

to 3500 MHz

e Keysight Spectrum Analyzer - Swept SA =l e \@_-
RL | RF [soe bc | | SENSE:NT] | 04:47:02 PMJun 18, 2020
Center Freq 1.750004500 GHz Tria: Free R #Avg Type: RMS Tjﬁiéﬁm
NFE PNQ: Fast —»—  !flg:FreeRun !
|FGﬂin:La§w #Atten: 18 dB DET/ANNNNN
Ref Offset 45.36 dB Mkr1 2.161 3 GHz
jodidiy_Ref 49.13 dBm 38.25 dBm
og
.1
391 v
291
18.1
9.13
087
109
DL1-19.02 dBm|
209
P, DS
-309
-409
Start 9 kHz Stop 3.500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

MsG

#Sweep 7.000 s (7000 pts)

STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB
Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 2 - Range 3500

to 12000 MHz

e Keysight Spectrum Analyzer - Swept SA oo ==

W RU [ RF [s0@ DC | | | SENSE:INT] [ | 05:56:31 PMJun 24, 2020

[Center Freq 7.750000000 GHz | ) #Avg Type: RMS TRACE[1 2345 5
PNO: Fast —»— Trig: Free Run 'IEF‘; xvm

IFGain:Low #Atten: 6 dB
Mkr1 4.787 6 GHz

Ref Offset 31.61 dB
il gBJ’div Ref 20.00 dBm -47.44 dBm

100

0.00

-10.0

DL1 -18.02 lfim|

X
P VLV - e . o

-70.0

Stop 12.000 GHz

Start 3.500 GHz
#Sweep 17.00 s (17000 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB
Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 2 - Range 3500

to 12000 MHz

s Keysight Spectrum Analyzer - Swept SA E@
B RL RF [s0a bpc | | | SENSE:INT] | 05:53:45 PMJun 24, 2020
[Center Freq 7.750000000 GHz | ) #Avg Type:RMS TRAFE’TZ 3456
PNO: Fast -#— Trig: FreeRun TYPE| Wit
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 4.774 1 GHz
Ref Offset 31.61 dB
19 gBudv Ref 20.00 dBm -47.48 dBm
100
0.00
-10.0
200 DL1 -19.02 ciBm|
-30.0
-40.0
’1
200 |l e VNN oy o e, —,
J e e g ~—— — e —r
0.0
-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)
MSG STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 2 - Range 3500

to 12000 MHz

e Keysight Spectrum Analyzer - Swept SA oo ==

W RU [ RF [s0@ DC | | | SENSE:INT] | 06:01:40 PMJun 24, 2020

[Center Freq 7.750000000 GHz | ) #Avg Type: RMS TRACE[1 2345 5
PNO: Fast —»— Trig: Free Run 'IEF‘; xvm

IFGain:Low #Atten: 6 dB

Mkr1 4.786 6 GHz

Ref Offset 31.61 dB

10 dBidiv Ref 20.00 dBm -47.50 dBm
og

100

0.00

-10.0

DL1 -19.02 ciBim|

-200

-30.0

-40.0

'1
T TV LN P, S N . e,
i - L
-60.0
-70.0

Start 3.500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 12.000 GHz
#Sweep 17.00 s (17000 pts)

STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 2 - Range 3500

to 12000 MHz

s Keysight Spectrum Analyzer - Swept SA E@
B RL RF [s0a bpc | | | SENSE:INT] | 05:58:18 PMJun 24, 2020
[Center Freq 7.750000000 GHz | ) #Avg Type:RMS TRAFE’TZ 3456
PNO: Fast -#— Trig: FreeRun TYPE| Wit
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 3.787 0 GHz
Ref Offset 31.61 dB
19 gBudv Ref 20.00 dBm -47.38 dBm
100
0.00
-10.0
200 DL1 -19.02 ciBm|
-30.0
SDDJ R, SN P o, e e,
0.0
-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)
MSG STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 2 - Range 3500

to 12000 MHz

e Keysight Spectrum Analyzer - Swept SA

[E=8 BB ==

W RU [ RF [s0@ DC | | | SENSE:INT]

06:03:48 PMJun 24, 2020

[Center Freq 7.750000000 GHz |

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 6 dB

[
#Avg Type: RMS

TRACE|1123456
TYPE| WA

DET|A NNNNN

Mkr1 4.776 6 GHz

Ref Offset 31.61 dB

10 dBidiv Ref 20.00 dBm -47.40 dBm
og

100

0.00

-10.0

DL1 -19.02 ciBim|

-200

-30.0

-40.0

1

T IVaVal ,}...\,\ s, et e,

50.0 _J - i

-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)

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 2 - Range 3500

to 12000 MHz

s Keysight Spectrum Analyzer - Swept SA E@
B RL RF [s0a bpc | | | SENSE:INT] | 06:06:13 PMJun 24, 2020
[Center Freq 7.750000000 GHz | ) #Avg Type:RMS TRAFE’TZ 3456
PNO: Fast -#— Trig: FreeRun TYPE| Wit
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 3.795 § GHz
Ref Offset 31.61 dB
19 gBudv Ref 20.00 dBm -47.45 dBm
100
0.00
-10.0
200 DL1 -19.02 ciBm|
-30.0
snnJ SR Sa W NI s S P
0.0
-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)
MSG STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 3 - Range

12000 to 20000 MHz

e Keysight Spectrum Analyzer - Swept SA oo ==
W RU [ RF [s0@ DC | | | SENSE:INT] | 05:57:02 PMJun 24, 2020
[Center Freq 16.000000000 GHz | ) #Avg Type:RMS WFE’TZ 3450
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 19.214 0 GHz
Ref Offset 20.47 dB
{ogBidlv_Ref 947 dBm -53.60 dBm
-0.83
-10.5
DL1 -19.02 ciBm|
-20.8
-30.8
-40.8
505 ’1
- bt sttt T "]
-60.5 =
-70.8
-80.5
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 3 - Range

12000 to 20000 MHz

e Keysight Spectrum Analyzer - Swept SA

[ 5 |

B RL [ RF [500 bpc | |

| SENSE:INT]

05:54:19 PMJun 24, 2020

[Center Freq 16.000000000 GHz |

PNO: Fast -#— Trig: FreeRun

[
#Avg Type: RMS

TRACE1/23456
TYPE| WiAAARARARR

IFGain:High #Atten: 0 dB DET/A NNNNN
Ref Offset 29.47 dB Mkr1 19.202 0 GHz
1L%;|Bmiv Ref 947 dBm -53.63 dBm
053
-10.5
DL1 -19.02 cBm|
205
-30.5
-40.5
505 ¢1
R B,
P T By e o e
-60.5
-70.5
-60.5

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 20.000 GHz
#Sweep 16.00 s (16000 pts)
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 3 - Range

12000 to 20000 MHz

e Keysight Spectrum Analyzer - Swept SA oo ==
W RU [ RF [s0@ DC | | | SENSE:INT] | 06:02:10 PMJun 24, 2020
[Center Freq 16.000000000 GHz | ) #Avg Type:RMS WFE’TZ 3450
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 19.190 4 GHz
Ref Offset 20.47 dB
{ogBidlv_Ref 947 dBm -53.51 dBm
-0.83
-10.5
DL1 -19.02 ciBm|
-20.8
-30.8
-40.8
505 _J1
b R
-70.8
-80.5
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 3 - Range

12000 to 20000 MHz

e Keysight Spectrum Analyzer - Swept SA

[ 5 |

B RL [ RF [500 bpc | |

| SENSE:INT]

05:59:52 PMJun 24, 2020

[Center Freq 16.000000000 GHz |

PNO: Fast -#— Trig: FreeRun

[
#Avg Type: RMS

TRACE1/23456
TYPE| WiAAARARARR

IFGain:High #Atten: 0 dB DET/A NNNNN
Ref Offset 29.47 dB Mkr1 19.202 0 GHz
E%gBIdiv Ref 9.47 dBm -53.63 dBm
053
05
DL1 -19.02 ciBim|
2085
305
405
505 ¢1
- Lttt it ]
605 [ Bt sttt
705
805

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 20.000 GHz
#Sweep 16.00 s (16000 pts)
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 3 - Range

12000 to 20000 MHz

e Keysight Spectrum Analyzer - Swept SA

[E=8 BB ==

W RU [ RF [s0@ DC |

| | SENSE:INT]

06:04:18 PMJun 24, 2020

[Center Freq 16.000000000 GHz |

PNO: Fast —»— Trig: Free Run

[
#Avg Type: RMS

TRACE|1123456
TYPE| WA

MSG

IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 19.192 4 GHz
Ref Offset 20.47 dB
il gBJ’div Ref 9.47 dBm -53.63 dBm
053
105
DL -19.02 cffm|
205
305
-40.5
505 *1
- IR B
B0S et aiien e R
705
05
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)

STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 3 - Range

12000 to 20000 MHz

e Keysight Spectrum Analyzer - Swept SA

[ 5 |

B RL [ RF [500 bpc |

| | SENSE:INT]

06:06:50 PMJun 24, 2020

[Center Freq 16.000000000 GHz

PNO: Fast -#— Trig: FreeRun

[
#Avg Type: RMS

TRACE1/23456
TYPE| WiAAARARARR

IFGain:High #Atten: 0 dB DET/A NNNNN
Ref Offset 29.47 dB Mkr1 19.210 0 GHz
E%gBIdiv Ref 9.47 dBm -53.60 dBm
053
05
DL1 -19.02 ciBim|
2085
305
405
505 01
[ i}
NS R
605
705
805

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 20.000 GHz
#Sweep 16.00 s (16000 pts)
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 4 - Range

200000 to 22000 MHz

e Keysight Spectrum Analyzer - Swept SA oo ==
W RU [ RF [s0@ DC | | | SENSE:INT] | 05:58:00 PMJun 24, 2020
[Center Freq 21.000000000 GHz | ) #Avg Type:RMS WFE’TZ 3450
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 21.508 9 GHz
Ref Offset 30.23 dB
{ggBidiv_Ref 10.23 dBm -52.57 dBm
0.230
977
198 DL1 -18 02 clbim|
-29.8
-39.8
-49.8 !
-59.8
-69.8
-79.8
Start 20.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 4.000 s (4000 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 4 - Range

200000 to 22000 MHz

s Keysight Spectrum Analyzer - Swept SA E@
B RL RF [s0a bpc | | | SENSE:INT] | 05:54:45 PMJun 24, 2020
[Center Freq 21.000000000 GHz | ) #Avg Type:RMS TRAFE’TZ 3456
PNO: Fast -#— Trig: FreeRun TYPE| Wit
IFGain:High #Atten: 0 dB DET/A NNNNN
Mkr1 21.505 9 GHz
Ref Offset 30.23 dB
E%gBIdiv Ref 10.23 dBm -52.63 dBm
0.230
977
198 DL1 -19.02 ciBm|
-29.8
-39.8
-498 '1
———
-59.8
-69.8
-79.8
Start 20.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
MSG STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 4 - Range

200000 to 22000 MHz

W RU

10 dB/div
Log

0.230

-9.77

-19.8

-29.8

-39.8

-49.8

-59.8

-69.8

-79.8

MSG

e Keysight Spectrum Analyzer - Swept SA oo ==
RF [s0@ DC | | | SENSE:INT] | 06:02:28 PMJun 24, 2020
[Center Freq 21.000000000 GHz | ) #Avg Type:RMS WFE’TZ 3450
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 21.491 4 GHz
Ref Offset 30.23 dB
Ref 10.23 dBm -52.68 dBm
DL1 -18 02 clbim|
’1
P
Start 20.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 4.000 s (4000 pts)
STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 4 - Range

200000 to 22000 MHz

s Keysight Spectrum Analyzer - Swept SA E@
B RL [ RF [s0a bpc | | | SENSE:INT] | 06:00:15 PMJun 24, 2020
[Center Freq 21.000000000 GHz | ) #Avg Type:RMS TRAFE’TZ 3456
PNO: Fast -#— Trig: FreeRun TYPE| Wit
IFGain:High #Atten: 0 dB DET/A NNNNN
Mkr1 21.501 9 GHz
Ref Offset 30.23 dB
19 gBudv Ref 10.23 dBm -52.72 dBm
0.230
977
198 DL1 -19.02 ciBm|
-29.8
-39.8
-49.8 1
—
-59.8
-69.8
-79.8
Start 20.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
MSG STATUS
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position BRFBW - Band 4 - Range

200000 to 22000 MHz

e Keysight Spectrum Analyzer - Swept SA oo ==
W RU RF [s0@ DC | | | SENSE:INT] | 06:04:35 PMJun 24, 2020
[Center Freq 21.000000000 GHz | ) #Avg Type:RMS WFE’TZ 3450
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 21.489 9 GHz
Ref Offset 30.23 dB
il gBJ’div Ref 10.23 dBm -52.65 dBm
0.230
977
198 DL1 -18 02 clbim|
-29.8
-39.8
-49.8 ’1
—— J—
-59.8
-69.8
-79.8
Start 20.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 4.000 s (4000 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz +2xNB |oT GB - Channel Position TRFBW - Band 4 - Range

200000 to 22000 MHz

s Keysight Spectrum Analyzer - Swept SA E@
B RL [ RF [s0a bpc | | | SENSE:INT] | 06:07:08 PMJun 24, 2020
[Center Freq 21.000000000 GHz | ) #Avg Type:RMS TRAFE’TZ 3456
PNO: Fast -#— Trig: FreeRun TYPE| Wit
IFGain:High #Atten: 0 dB DET/A NNNNN
Mkr1 21.492 4 GHz
Ref Offset 30.23 dB
19 gBudv Ref 10.23 dBm -52.57 dBm
0.230
977
198 DL1 -19.02 ciBm|
-29.8
-39.8
-49.8 1
- S
-59.8
-69.8
-79.8
Start 20.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 4.000 s (4000 pts)
MSG STATUS

Limit

-19dBm
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2.5 RADIATED EMISSIONS

251 Specification Reference
FCC CFR 47 Part 2, Clause 2.1053
FCC CFR 47 Part 27, Clause 27.53
2.5.2 Date of Test and Modification State

30 June — 03 July 2020 - Modification State 0

253 Test Equipment Used

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

254 Environmental Conditions

Ambient Temperature 20.3-21.4°C
Relative Humidity 44.1-47.2%

255 Test Method

The test was performed in accordance with ANSI C63.26 Clause 5. The EUT was configured
as defined in ANSI C63.26, clause 5.5.2.3.2.

The EUT was set up on a support replicating typical installation conditions at a height of 1.5 m
above the reference ground plane, (see setup photos) within a semi-anechoic chamber on a
remotely controlled turntable.

Pre-scan and final measurements were made using a Field Strength method in accordance with
ANSI C63.26 Clause 5.5.4. The readings were maximized by adjusting the antenna height,
polarization and turntable azimuth, in accordance with the specification. Final results were then
converted to eirp and are displayed in the plots below. The correction for field strength
measurements to eirp at 3 m was 95.2 dB and at 1 m was 85.2 dB. An RBW of 1 MHz and
VBW of 3 MHz was used for all measurements with a Peak detector and trace set to Max Hold.
In all cases below where the limit line is exceeded — this is the intentional transmit frequency
and is not subject to the limits defined in FCC Part 27(m). A high pass filter in conjunction with
a pre-amplifier was used for the measurement ranges of 8 — 22 GHz.

2.5.6 Test Results
Configuration 1

Maximum Output Power 49 dBm
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Antenna A - LTE / NB-1oT GB Modulation 64QAM / N:QOPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position B<<SS>>RFBW<<SS>>
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Antenna A - LTE / NB-1oT GB Modulation 64QAM / N:OPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 10.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position T<<SS>>RFBW<<SS>>

- Band 66A - Range 30 - 1000 MHz
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB
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Antenna A - LTE / NB-1oT GB Modulation 64QAM / N:QOPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position B<<SS>>RFBW<<SS>>

- Band 66A - Range 30 - 1000 MHz
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position B<<SS>>RFBW<<SS>>
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Antenna A - LTE / NB-1oT GB Modulation 64QAM / N:QOPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 15.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position T<<SS>>RFBW<<SS>>

- Band 66A - Range 30 - 1000 MHz
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:OPSK / N:QPSK - LTE / NB-loT GB
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Antenna A - LTE / NB-1oT GB Modulation 64QAM / N:QOPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position B<<SS>>RFBW<<SS>>
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB
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Antenna A - LTE / NB-1oT GB Modulation 64QAM / N:QOPSK / N:QPSK - LTE / NB-loT GB

Carrier Bandwidth 20.0 MHz / 0.18 MHz / 0.18 MHz - Channel Position T<<SS>>RFBW<<SS>>
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Antenna A - LTE / NB-1oT GB Modulation 640AM / N:QPSK / N:QPSK - LTE / NB-loT GB
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The power of any emission outside of the authorized operating frequency ranges must be attenuated below

Limit the transmitting power (P) by a factor of at least 43 + 10 log(P) db.
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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 gahbranon
(months) ue
Maximum Peak Output Power and Peak to Average Ratio - Conducted
. . BAMS

Signal Analyser Keysight PXA 1001562403 12 02-Dec-2020
Network Analyser Agilent N5230A BAMS1000635869 | 12 22-Sep-2020
EA'ggHg“'C Calibration Agilent N4690-60003 BAMS1001752184 | 12 21-Jan-2021
Attenuator Weinschel 6834-20-11 QM935 - OP MON
Attenuator Weinschel 56-3 T4390 - OP MON
Attenuator Weinschel 6834-20-11 QC181 - OP MON

. BAMS
Power Supply Delta Electronika SM 52-30 1000077230 - OP MON
Hygrometer Rotronic TE5004 0463721 12 02-Oct-2020
Digital Voltmeter Fluke 79 3057 12 19-Aug-2020
RF Load Wienschel associates | WA49-40-33 A1855 - OP MON
RF Load Wienschel associates | WA49-40-34 S2393 - OP MON
RF Load Wienschel associates | WA49-40-35 SX810 - OP MON
RF Load Wienschel associates | WA49-40-36 A1810 - OP MON
Occupied Bandwidth
Signal Analyser Keysight PXA BAMS 12 02-Dec-2020

1002016870

Network Analyser Agilent N5230A BAMS1000635869 | 12 22-Sep-2020
EA'ESHI‘;“'C Calibration Agilent N4690-60003 BAMS1001752184 | 12 21-Jan-2021
Attenuator Weinschel 6834-20-11 QM935 - OP MON
Attenuator Weinschel 56-3 T4390 - OP MON
Attenuator Weinschel 6834-20-11 QC181 - OP MON

. BAMS
Power Supply Delta Electronika SM 52-30 1000077230 - OP MON
Hygrometer Rotronic 0463721 5004 12 02-Oct-2020
Digital Voltmeter Fluke 79 3057 12 19-Aug-2020
RF Load Wienschel associates | WA49-40-33 A1855 - OP MON
RF Load Wienschel associates | WA49-40-34 S2393 - OP MON
RF Load Wienschel associates | WA49-40-35 SX810 - OP MON
RF Load Wienschel associates | WA49-40-36 A1810 - OP MON
Band Edge
Signal Analyser Keysight PXA BAMS 12 02-Dec-2020

1002016870

Network Analyser Agilent N5230A BAMS1000635869 | 12 22-Sep-2020
,'\Eﬂ'ggglc(’e”'c Calibration Agilent N4690-60003 BAMS1001752184 | 12 21-Jan-2021
Attenuator Weinschel 6834-20-11 QM935 - OP MON
Attenuator Weinschel 56-3 T4390 - OP MON
RF Load Wienschel associates | WA49-40-33 A1855 - OP MON
RF Load Wienschel associates | WA49-40-34 S2393 - OP MON
RF Load Wienschel associates | WA49-40-35 SX810 - OP MON
RF Load Wienschel associates | WA49-40-36 A1810 - OP MON
Attenuator Weinschel 6834-20-11 QC181 - OP MON

. BAMS
Power Supply Delta Electronika SM 52-30 1000077230 - OP MON
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Calibration Calibration
Instrument Manufacturer Type No. TE No. Period D
(months) ue
Hygrometer Rotronic 0463721 5004 12 02-Oct-2020
Digital Voltmeter Fluke 79 3057 12 19-Aug-2020
Transmitter Spurious Emissions
Signal Analyser Keysight PXA BAMS 12 02-Dec-2020
1002016870
Network Analyser Agilent N5230A BAMS1000635869 | 12 22-Sep-2020
,'\EAESHI‘;”'C Calibration Agilent N4690-60003 BAMS1001752184 | 12 21-Jan-2021
Attenuator Weinschel 6834-20-11 QM935 - OP MON
High pass Filter Wainwright WHNX3.8/26.5G-6SS | SN11 - OP MON
Attenuator Weinschel 56-3 T4390 - OP MON
RF Load Wienschel associates | WA49-40-33 A1855 - OP MON
RF Load Wienschel associates | WA49-40-34 S2393 - OP MON
RF Load Wienschel associates | WA49-40-35 SX810 - OP MON
RF Load Wienschel associates | WA49-40-36 A1810 - OP MON
Attenuator Weinschel 6834-20-11 QC181 - OP MON
. BAMS
Power Supply Delta Electronika SM 52-30 1000077230 - OP MON
Hygrometer Rotronic 0463721 5004 12 02-Oct-2020
Digital Voltmeter Fluke 79 3057 12 19-Aug-2020
Radiated Emissions
BiLog antenna Chase CBL6111A IE-B928 12 24-Jul-2020
Cable Unknown N-Type K:W18.03 3m 12 27-Aug-2020
Preamp <1GHz Force 36-19067 36150 12 28-Aug-2020
Cable Sucoflex SMA K W53.07 7m 12 19-Apr-2021
7 GHz HiPass Micro-Tronics HPM15120 36068 12 13-Aug-2020
Amplifier Quinstar Unknown 36021 12 13-Aug-2020
Receiver Rohde and Schwarz ESU 36020 12 15-Jan-2021
Antenna ARA DRG-118/A E-1839 - -
Seibersdorf
Antenna Laboratories A-2444 36099 - -
Hygrometer Rotronic HP21 TE5004 12 02-Oct-2020
Digital Voltmeter Fluke 79 TE3057 12 19-Aug-2020
Multimeter Fluke 87 E-P754 - 27-May-2021

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
gg&i‘r"’ted Maximum Peak Output 30 MHz to 20 GHz Amplitude +0.8895 dB
Conducted Emissions 9kHz to 22 GHz Amplitude +1.7835 dB
Occupied Bandwidth LTE 10 MHz Bandwidth + 67172 Hz
- LTE 15 MHz Bandwidth + 117076 Hz
- LTE 20 MHz Bandwidth + 145902 Hz
Band Edge 30 MHz to 20 GHz Amplitude +0.8895 dB

30 MHz to 1GHz +5.2dB
Radiated Spurious Emissions

1 GHz to 40GHz +6.3dB

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according

to IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

C‘J
> O
O Zz
a ~

’PEDIT%Q'

Accred. no. 10363
Testing
ISO/IEC 17025

-WEDAQ

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

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

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

© 2020 TUV SUD Sverige
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ANNEX A

MODULE LIST
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Product Product No R-State Serial No
CT11 LPC 102 487/1 R1C TO1F375047
Radio 8843 B2 B66A | KRC 161 707/2 R1H E238267455
Software Version: CXP9013268/15 Revision: R81KM
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