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SECTION 1

REPORT INFORMATION
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1.1 REPORT DETAILS
Manufacturer Ericsson
Address Torshamnsgatan 23
Kista
SE-16480
Stockholm
Sweden
Product Name RRUS 32 B2
Product Number KRC 161 414/1
IC Model Name AS1614141
Serial Number(s) CF84457717
Software Version CXP9013268%12_FCCTST1.xIf
Hardware Version R1D
Test Specification/Issue/Date FCC CFR 47 Part 2: 2017
FCC CFR 47 Part 24: 2017
Industry Canada RSS-GEN: Issue 4: 2014
Industry Canada RSS-133: Issue 6: 2013
Start of Test 18 April 2018
Finish of Test 17 May 2018
Name of Engineer(s) Ashok Kumar
Joe Santos
Nicolas Salguero Camarena
Related Document(s) KDB 971168 D01 v03r01

KDB 662911 D01 v02r01
ANSI C63.26:2015
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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
24 21046 24.232 ) 6.4 Ma>.<imum Peak Output Power and Peak to Average Pass

(a) Ratio - Conducted

2.2 2.1049 24('5)38 6.6 - Occupied Bandwidth Pass
23 2.1051 24('5)38 ; 65 |Band Edge Pass
2.4 2.1051 24(-a2)38 - 6.5 Transmitter Spurious Emissions Pass
2.5 2.1053 |24.238(a) - 6.5 Radiated Emissions Pass
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1.3 CONFIGURATION DESCRIPTION
Carrier Carrier Frequency Configuration (MHz)
Configuration | RAT No. Of carriers Bandwidth
Bottom Middle Top

A LTE+NB IoT GB 1 10 MHz 1935.0 - 1985.0

A LTE+NB IoT GB 1 15 MHz 1937.5 - 1982.5

A LTE+NB IoT GB 1 20 MHz 1940.0 - 1980.0

B LTE+NB loT GB 2 20 +20MHz | 1940.0 +1960.0 | - | 1960.0 + 1980.0

Carrier Aggregation

C NB loT SA 1 0.18 MHz 1930.2 1960.0 1989.8
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1.4 DECLARATION OF BUILD STATUS

MAIN EUT

MANUFACTURING DESCRIPTION Remote Radio Unit

MANUFACTURER Ericsson AB

PRODUCT NAME RRUS 32 B2

PART NUMBER KRC 161 414/1

IC Model Name AS1614141

SERIAL NUMBER CF84457717

HARDWARE VERSION R1D

SOFTWARE VERSION CXP9013268%12 FCCTST1.xIf

TRANSMITTER OPERATING RANGE 1930 to 1990 MHz

MODULATIONS QPSK, 160QAM, 640AM, 2560AM

INTERMEDIATE FREQUENCIES -

ITU DESIGNATION OF EMISSION 10 MHz BW channel®: 9MS0FOW
15 MHz BW channel®: 14M2F9W
20 MHz BW channel®: 18M8FOW
40 MHz IBW channel®: 38M4F9W
NB-loT SA 200 kHz BW channel: 210KW7D

OUTPUT POWER (RMS) (W or dBm) 40W* per port
NB-loT SA 20W per port

FCCID TASBAKRC161414-1

ICID 287AB-AS1614141

TECHNICAL DESCRIPTION Base station radio

(a brief description of the intended use

and operation)

Y Including 2 NB-loT GB carriers.

o : 1 3 II."]' A
!_I'.LU lh—-' 4] "‘{/I (
Linda Grell

Signature

Date 2018-05-21

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

1.51 Technical Description

The Equipment Under Test (EUT) KRC 161 414/1 is an Ericsson AB Radio Unit working in the
public mobile service (Band) band which provides communication connections to (Band)
network. The KRC 161 414/1 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.

BN Cabpa,

Equipment Under Test
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1.6 TEST SETUP

Product Service

10 MHz

PXA Signal
Analyzer

Test Computer

CT 10

Test Computer
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RRUS 02 B32
Terminator I— Attenuator RF D
Terminator Attenuator RFC
Terminator Attenuator RF B
Attenuator RF A
CPRI
Data 1
Data 2
DC Power Power in
Supply
L GND
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1.7 TEST CONDITIONS

For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure,
test laboratories or a chamber as appropriate.

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

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

Industry Canda Facility Registartion Number
2932B, Site#2932B-1
1.8 DEVIATION FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.

1.9 MODIFICATION RECORD

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

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

Specification Reference

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

Date of Test and Modification State
18 April to 17 May 2018 - Modification State 0

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 22-23°C
Relative Humidity 31.6-41%

Test Method

All measurements were made in accordance with FCC KDB 971168 D01, clause 5.2.1 and

summed in accordance with FCC KDB 662911 DO1.

Test Results

Configuration A

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
Antenna LTE /NB-loT GB | LTE/NB-loT GB Channel Position B
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
L:64QAM / L:10.0 MHz / N:180
A N:QPSK kHz 7.29 45.66 37.15
L:64QAM / L:15.0 MHz / N:180
A N:QPSK kHz 7.31 45.71 35.60
L:64QAM / L:20.0 MHz / N:180
A N:QPSK kHz 7.39 45.73 34.64
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:10.0 MHz / N:180 kHz - Channel Position B

— Keysight Spectrum Analyzer - Power Stat CCOF (=N I@
RL | RF__[508@ OC | [ | SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:02:01 AM Apr 18, 2018 _
enter Freq 1.935000000 GHz Center Freq: 1.935000000 GHz Radio 5td: None
- Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 6 dB

Average Power 100 5, Saussian

45.66 dBm ~—

37.20 % at 0dB 10% ~\

1% AN

10.0 % 3.67dB

1.0% 6.49 dB ’
0.1% 7.29 dB
0.01 %

0.01 % 7.57 dB
0.001% 7.74dB 1
0.0001 % 7.87 dB 0.001 %
Peak 7.93 dB

53.59 dBm

0.0001 % 0dB 20 dB
Info BW 80.000 MHz
MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:15.0 MHz / N:180 kHz - Channel Position B

e WWM-PMMC& ri[ilg
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:05:53 AM Apr 18, 2018
enter Freq 1.937500000 GHz Center Freq: 1.937500000 GHz Radic Std: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 6 dB
Average Power
g 100 % Gaussian
45.71 dBm ~—
37.35 % at 0dB 10% \
1% ™

10.0 % 3.66 dB 01 % \

1.0% 6.45 dB '

0.1% 7.31dB

001%  7.66dB 0.01 %

0.001% 7.94dB

0.0001 % 8.02dB 0.001 %
Peak 8.13dB
53.84 dBm
0.0001 %555 2048
Info BW 80.000 MHz
MsG [gstarus
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B

[ Keysight Spectrum Analyzer - Power Stat CCDF (===
RL RF 502 OC SE OURCE OFF ALIGN AUTO | 09:09:27 AM Apr 18, 2018
enter Freq: 1.940000000 GHz Radio Std: None

enter Freq 1.940000000 GHz :
wp— Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 6 dB
Average Power 100 5, Saussian
45.73 dBm ~_
37.14 % at 0dB 10% \
1% AN

10.0 % 3.66 dB 04% \

1.0 % 6.48 dB '

0.1% 7.39.dB

0.01%  7.81dB 0.01%

0.001% 8.02dB

0.0001% 8.31dB 0.001 %
Peak 8.33dB
54.06 dBm 1
0.0001 % 0dB 20 dB
Info BW 80.000 MHz
MSG [gstatus

Configuration A

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
A LTE /NB-loT GB | LTE/NB-loT GB Channel Position T
ntenna . X .
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
L:64QAM / L:10.0 MHz / N:180
A N:QPSK KHz 7.24 45.78 37.50
L:64QAM / L:15.0 MHz / N:180
A N:QPSK kHz 7.25 45.77 35.32
L:64QAM / L:20.0 MHz / N:180
A N:QPSK kHz 7.30 45.78 31.33
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:10.0 MHz / N:180 kHz - Channel Position T

— Keysight Spectrum Analyzer - Power Stat CCOF (=N I@
RL | RF__[508@ OC | [ | SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:15:36 AM Apr 18, 2018 _
enter Freq 1.985000000 GHz Center Freq: 1.985000000 GHz Radio 5td: None
- Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 6 dB
Average Power
g 100 % Gaussian
45.78 dBm ~—
37.24 % at 0dB 10% ~\
1% AN

10.0%  3.67dB
1.0%  6.49dB '
0.1% 7.24 dB
0.01%  7.43dB 0.01%
0.001% 7.53dB
0.0001 % 7.58 dB 0.001 %
Peak 7.60 dB \
53.38 dBm
0.0001 %5z >0 a8

Info BW 80.000 MHz

MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:15.0 MHz / N:180 kHz - Channel Position T

T Keysight Spectrum Analyzer - Power Stat CCOF ‘3[1]@
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:16:22 AM Apr 18, 2018
enter Freq 1.982500000 GHz Center Freq: 1.982500000 GHz Radio 5td: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 6 dB
Average Power 100 9 Zaussian
45.77 dBm ~
37.34 % at 0dB fos—— \
1% A

10.0 % 3.65dB 01% \
1.0% 6.46 dB
0.1 % 7.25dB
001% 7.50dB 0.01%
0.001% 7.68dB
0.0001% 7.78dB 0.001 %
Peak 7.84 dB

53.61 dBm

0.0001 %535 2048
Info BW 80.000 MHz
MG [gstarus
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:20.0 MHz / N:180 kHz - Channel Position T

[ Keysight Spectrurn Analyzer - Power Stat CCDF == I@
RL RF 502 DC | E: OURCE OFF | ALIGN AUTO | 09:12:48 AM Apr 18, 2018
enter Freq 1.980000000 GHz Freq: 1.880000000 GHz Radio Std: None

T
#IFGain:Low #Atten: 6 dB

Average Power 100 5, Saussian
45.78 dBm ~
37.20 % at 0dB 10% “~\
1% AN
10.0 % 3.66 dB 04 % \
1.0% 6.49 dB
0.1% 7.30dB
001% 7.61dB 0.01%
0.001% 7.81dB H
0.0001% 7.91dB 0.001 %
Peak 7.92dB
53.70 dBm
0.0001 % 0dB 20dB
Info BW 80.000 MHz
MSG [gstatus

Configuration B

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
A LTE/NB-loT GB | LTE/NB-loT GB Channel Position B
ntenna . . .
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
L:64QAM / L:20.0 MHz / N:180
A N:QPSK kHz 7.55 45.64 39.93
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= Keysight Spectrum Analyzer - Power Stat CCOF %
L RF s0Q  DC | SENSE .:'._:C'T":‘l'.‘ OFF | | 04:14:56 PM May 08, 2018
enter Freq 1.950000000 GHz | Center Freq: 1.950000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Aten: 14 dB
Average Power 100 9 Saussian
Center Freq|
45.73 dBm \\ 1.950000000 GHz,
37.33 % at 0dB 10% \
1% \\
10.0 % 3.66 dB 01%
1.0% 6.42 dB
01%  7.55d8 5000000 Wi
001% 816d8 | 001% pute ten
0.001% 8.52dB Freq Offset
0.0001% 8.63dB | 0.001% 0 Hz,
Peak 8.64 dB
54.37 dBm
0.0001 % 0dB 20dB
Info EW 80.000 MHz
MSG STATUS

Configuration B

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
A LTE/NB-loT GB | LTE/NB-loT GB Channel Position T
ntenna . . .
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
L:64QAM / L:20.0 MHz / N:180
A N:QPSK kHz 7.32 45.81 39.42
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[ Keysight Spectrum Analyzer - Power Stat CCOF p— ] |§
L RF s0Q  DC | SENSE:EXT| SOURCE OFF | |04:12:14 PM May 08, 2018
ech Atten 14 dB | Center Freq: 1.970000000 GHz Radio Std: None Attenuation
—»— Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 14 dB Mech Atten
14 dB
Average Power 100 5 Saussian
45.78 dBm ~
37.29 % at0dB |  10%f— >
1% Y
\ Adjust Atten|
10.0 % 3.67 dB 01% for Min Clip)
1.0% 6.43 dB
0.1% 7.32dB
0.01% 7.76d8 | 001%
0.001% 8.09dB Mech AttenStep|
0.0001% 8.19dB 0.001 % 2dB 10 dB
Peak 8.21dB
53.99 dBm
0.0001 % D dB )
Info BW 80.000 MHz
MSG STATUS

Configuration C

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
A NB-loT SA NB-loT SA Carrier Channel Position B
ntenna ) .
Modulation Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz - 41.87 42.53

Document 75941448 Report 03 Issue 1
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-www MMW rct:|ﬁ3|@
BL SENSE:INT| SOURCE OFF ALIGN AUTH | 09:34:55 AM Apr 18, 2018
enter Frsq 1 9302(](]00[) GHz Center Freq: 1. 930200000 GH: Radio 5td: None
—s— Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Arten: 6 dB
Average Power 100 %, S2ussian
41.76 dBm %\
46.76 % at 0dB 10% \\\
1%
10.0 % 3.26 dB 01 %
1.0% 3.89dB
0.1% 413 dB
001%  437dB 0.01%
0.001% 4.46dB
0.0001 % 4.48dB 0.001 %
Peak 473 dB
46.49 dBm
0.0001 % 0dB 20dB
Info BW 80.000 MHz
MSG Wgstatus
Peak to Average Ratio (PAR) / Output Power
A NB-loT SA NB-loT SA Carrier Channel Position M
ntenna ) .
Modulation Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz - 41.95 42.49
] www Mmccnr ’glilﬁ
: SENSE:INT] SOURCE OFF N AUTO 09:29:17 AM Apr 18, 2018
emer Frsq 1 950[)[](]00[) GHz Center Freq: 1. SEDDODODOGH Radio 5td: None
s Trig: Free Run Counts:10.0 MM0.0 Mpt
#FGain:Low #Atten: 6 dB
Average Power 100 %, S2ussian
42.06 dBm ?\:\Q\
46.83 % at 0dB 10% \\
1%
10.0 % 3.17 dB 01 %
1.0% 3.78 dB
0.1% 4.02 dB
001% 424dB 0.01%
0.001% 4.33dB
0.0001 % 4.35dB 0.001 %
Peak 4.46 dB
46.52 dBm
0.0001 % 0 dB T
Info BW 80.000 MHz
MsG g status
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Peak to Average Ratio (PAR) / Output Power
NB-loT SA NB-loT SA Carrier Channel Position T
Antenna ) .
Modulation Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz - 42.11 42.75
- WWM-MMC?M '_c-_'|_@_|@
RL RF 00 DG SENSE:INT| SOURCE OFF | ALIGN AUTO 09:24:16 AM Apr 18, 2018
enter Freq 1.989800000 GHz C anter Freq: 1.989800000 GHz Radio Std: None
Trig: Free Run Counts:10.0 MM0.0 Mpt
#FGain:Low #Atten: 6 dB
Average Power 100 %, S2ussian
4212 dBm %\
46.61 % at 0dB 10% \
1%
10.0 % 3.22dB 01%
1.0% 3.84dB
0.1% 4.08 dB
001%  4.30dB 0.01%
0.001% 4.38dB
0.0001% 4.40dB 0.001 %
Peak 4.70dB
46.82 dBm
00001 %'5—= =T
Info BW 80.000 MHz
MsG g status
Limit
<160 W or <+50 dBm (FCC — worst case)
Peak Power

<100 W or <+50 dBm (RSS-133)

Peak to Average Ratio

13 dB

Document 75941448 Report 03 Issue 1
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2.2 OCCUPIED BANDWIDTH

221 Specification Reference
FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 24, Clause 24.238 (b)
Industry Canada RSS-GEN, Clause 6.6
222 Date of Test and Modification State

18 April to 17 May 2018 - Modification State 0

223 Test Equipment Used

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

224 Environmental Conditions

Ambient Temperature 22-23°C
Relative Humidity 31.6-41%

2.2.5 Test Method
All measurements were made in accordance with FCC KDB 971168 DO01.

The Spectrum Analyser RBW was configured to be at least 1% of the channel bandwidth of the
carrier to be measured.

For 26dB Bandwidth, in accordance with KDB 971168 D01, a peak detector and a trace setting

of Max Hold were used. The trace was allowed to stabilise. Using the Spectrum Analyser
function, the 26dB measurement result was obtained.

2.2.6 Test Results
Configuration A

Maximum Output Power 46 dBm

LTE / NB- Result (kHZ)
LTE / NB-
Antenna | loT GB ICCZJT GB Channel Position B Channel Position M Channel Position T
Modulation Ba"('fr. gtn | Occupied | -26dB | Occupied | -26dB | Occupied | -26dB
anawl Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
L:64QAM/ |L:10.0 MHz
A N-QPSK N80 kHg | 940390 | 9,751.00 - - 9,400.10 | 9,760.00
L:64QAM/ |L:15.0 MHz
A N-QPSK N-180 ki | 14:033.00 | 14,540.00 - - 14,002.00 | 14,560.00
A L:B4QAM /1 L:20.0 MHZ | 10 /55 69 | 19,350.00 ; ; 18.419.00 | 19,430.00

N:QPSK / N:180 kHz
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:10.0 MHz / N:180 kHz - Channel Position B

2 o) o e
0n_ OC 09:02:56 AM Apr 18, 2018
Radio Std: N.
000000 Hz - Trig: Free Run A\rznlﬂold: 200/200 ace one
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I1I'.l dBidiv Ref 55.42 dBm
Log
454
4 ¥R T T =
54
64 |
se / l
458 f lﬁ
146 ] h
245 | e I('\.-"“H Yo . R
346
enter 1.935 GHz Span 20 MHz
es BW 100 kHz #VBW 300 kHz Sweep 1.933 ms
Occupied Bandwidth Total Power 53.5 dBm
9.4039 MHz
Transmit Freq Error 8.153 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.751 MHz x dB -26.00 dB
MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier
Bandwidth L:10.0 MHz / N:180 kHz - Channel Position T

= Keyaght Specrum Amalyeer- Occoped B _ _ _ To T )
AL RF so@_ OC | [ SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:20:30 AM Apr 18, 2018
enter Freq 1.985000000 GHz Center Freq: 1.985000000 GHz Radio 5td: None
s Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I1G dBidiv Ref 55.18 dBm
Log =T
452
E %) r\ku e B Y T v =y
%2
152 Jr ll
518 H ll'
-14.8
ETY-] SN T ;m.ﬁj TS UVININ ! PNE—
-34.8
enter 1.985 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 53.6 dBm
9.4001 MHz
Transmit Freq Error 13.427 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.760 MHz x dB -26.00 dB
MG [gstarus
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position B

[oa] sysig| P Analyzer P
RL RE_ [508 OC | [
enter Freq 1.937500000 GHz |

wp— Trig: Free Run

5 1
Avg|Held: 2000200

= =

09:06:47 AM Apr 18, 2018
Radio 5td: None

I #FGain:Low #Atten: 6 dB Radio Device: BTS
I1o dBidiv Ref 55.08 dBm
Log
451
B4 AW—M e L L u A
%41 )
151
s ! \
a2 [ |
s | |
EY:] MSE——. SO l-JI MW A Pt
-34.9
enter 1.938 GHz Span 30 MHz|
es BW 150 kHz #VBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 53.6 dBm
14.033 MHz
Transmit Freq Error 28.935 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.54 MHz x dB -26.00 dB

MSG

[gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position T

To T )

RL RF 500 OC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 09:17:16 AM Apr 18, 2018
enter Freq 1.982500000 GHz Center Freq: 1.982500000 GHz Radio $td: None
s Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS

I10 dBidiv Ref 54.98 dBm
Log =T

450

%0 b

%0 J,

\

150 J

498 F

-5.02 i

150
Ao, WW\--'M.-P-)

\
|
I"'-:M\-—w... Al

-25.0

-35.0

enter 1.983 GHz
Res BW 150 kHz

#VBW 470 kHz

Span 30 MHZ|

Sweep 1.333 ms|

Occupied Bandwidth

14.002 MHz
26.575 kHz
14.56 MHz

Transmit Freq Error
x dB Bandwidth

MSG

Total Power

% of OBW Power
x dB

53.7 dBm

99.00 %
-26.00 dB

[gstarus
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B

(=N I@_
SENS CE OFF | ALT I 09:10:21 AM Apr 18, 2018
Center 1 1.840000000 GHz Radio 5td: None
- Trig: Free Run Avg|Held: 2000200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I1I'.l dBidiv Ref 54.80 dBm
Log
48
348 froy o G 7 T = v A
248
148 ‘\
o50 / \
-5.20 ; |I
-15.2 I l
25 2 hpemetit MWMJ ]'"\*n.m“
-35.2
enter 1.94 GHz Span 40 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1 ms|
Occupied Bandwidth Total Power 53.7 dBm
18.428 MHz
Transmit Freq Error 55.542 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.35 MHz x dB -26.00 dB
MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position T

T Keysight Spectrum Analyzer - Occupied W T e e
RL RE__[500 DC | | 09:13:41 AM ADr 18, 2018
enter Freq 1.980000000 GHz . z Radio Std: None
s Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I1G dBidiv Ref 53.88 dBm
Log =T
39
139 o, - . gt fr g PeeLensnl 0
39
139 f 1
- / \
6.12 ]J l‘.
16,1
2.1 AWMMMMM bngeal I
3.1
enter 1.98 GHz Span 40 MHz|
Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 53.7 dBm
18.419 MHz
Transmit Freq Error 47.408 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.43 MHz x dB -26.00 dB
MsG [gstarus
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Configuration B

Maximum Output Power 46 dBm

Product Service

Result (kHz)

LTE/NB-  |LTE/NE-
Antenna loT GB ICCZJT GB Channel Position B Channel Position M Channel Position T
Modulation Ba"('jer. gtn | Occupied | -26dB | Occupied | -26dB | Occupied | -26dB
anawl Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
L:64Q0AM/ |L:20.0 MHz
A N-QPSK IN180 khp | 38:387.00 | 39,320.00 - - 38,400.00 | 39,320.00

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B

#FGain:Low

56}

—

Center Freq: 1.950000000 GHz
wp—  Trig: Free Run
#Arten: 10 dB

Avg|Hold: 2001200

oo =)
03:27:25 PMMay 08, 2018
Radio 5td: None

Radio Device: BTS

I10 dBidiv

Ref 52.20 dBm

Log

422

322

2

122

220

-7.80

-17.8

8 FF o

-37.8

enter 1.95 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 100 MHz
Sweep 2.4 ms|

M55

Occupied Bandwidth

38.387 MHz

Transmit Freq Error
x dB Bandwidth

5.885 kHz

39.32 MHz

Total Power 53.8 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position T

wp— Trig: Free Run

enter Freq: 1.970000000 GHz

oo =)
03:39:14 PMMay 08, 2018
Radio 5td: None

Avg|Hold: 2000200

I #FGain:Low #Atten: 10 dB Radio Device: BTS
10 dBidiv Ref 50.28 dBm
Log
403
03 ottt A RPN NPTI |
s 1]
103 I
280
972
-19.7 ~
297 brwnwn?™ : VN PSP R
-39.7
enter 1.97 GHz Span 100 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 2.4 ms|
Occupied Bandwidth Total Power 54.2 dBm
38.400 MHz
Transmit Freq Error 6.777 kHz % of OBW Power 99.00 %
x dB Bandwidth 39.32 MHz x dB -26.00 dB
MSG STATUS
Configuration C
Maximum Output Power 43 dBm
Result (KHz)
NB-loT SA
Antenna NB-loT SA Carri(()er S 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 N:QPSK N:180 kHz 212.30 316.10 212.19 315.60 211.93 315.70
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Product Service

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position B

= For By~ O = o =)
RL | RF__ |508 OC | | [ SENSE:INT] SOURCE OFF | T 11:48:37 AM May 17, 2018
enter Freq 1.930200000 GHz Center Freq: 1.930200000 GHz Radio 5td: None
wp— Trig: Free Run Avg|Held: 2000200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I10 dBidiv Ref 49.64 dBm
Log =T
k1]
28 Ao S, i
198 J‘(
964 ¥a ™S
e /N‘f V\ﬂm\
-10.4
-20.4 j{l \
(30,4 - ;/""\J \f‘f"""h
e b b T ]
-40.4
enter 1.93 GHz Span 700 kHz
Res BW 3.6 kHz #VBW 11 kHz Sweep 51.6 ms|
Occupied Bandwidth Total Power 48.4 dBm
212.30 kHz
Transmit Freq Error -68 Hz % of OBW Power 99.00 %
x dB Bandwidth 316.1 kHz x dB -26.00 dB
MsG STATUS

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position M

= Analyzer - Occup =R |@
RL RF 500 0C | | SENSE:INT| SOURCE OFF | | 11:54:05 AM May 17, 2018
enter Freq 1.960000000 GHz Center Freq: 1.960000000 GHz Radio 5td: None
wp— Trig: Free Run Avg|Hold: 2007200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I10 dBidiv Ref 50.43 dBm
Log[™ .
404
W04 o e L e,
04 w’(
104 )
D430 r/‘”n)f V\_’l\.n‘
957
196 Jr’. '\
BT LY ufv"\\f M oy
ST vl
-396
enter 1.96 GHz Span 700 kHz|
es BW 3.6 kHz #VBW 11 kHz Sweep 51.6 ms|
Occupied Bandwidth Total Power 48.8 dBm
212.19 kHz
Transmit Freq Error -182 Hz % of OBW Power 99.00 %
x dB Bandwidth 315.6 kHz x dB -26.00 dB
MSG STATUS.
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position T

= For By~ O = o =)
RL | RF__ |508 0OC | | [ SENSE:INT] SOURCE OFF | T 11:55:47 AM May 17, 2018
enter Freq 1.989800000 GHz Center Freq: 1.989800000 GHz Radio 5td: None
wp— Trig: Free Run Avg|Held: 2000200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I1O dBidiv Ref 50.31 dBm
Log =T
403
103 rn XLV ESE LN L
203 'y
103 ,_ k’\"\.
p.310 (J"ﬁf V\"‘.\\
9,63
-19.7 f \
297 ale, m AN )
T v VT
-39.7
enter 1.99 GHz Span 700 kHz
Res BW 3.6 kHz #VBW 11 kHz Sweep 51.6 ms|
Occupied Bandwidth Total Power 48.6 dBm
211.93 kHz
Transmit Freq Error -114 Hz % of OBW Power 99.00 %
x dB Bandwidth 315.7 kHz x dB -26.00 dB
MsG STATUS
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Product Service

23 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

18 April to 17 May 2018 - Modification State 0

233 Test Equipment Used

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

234 Environmental Conditions

22 -23°C
31.6-41%

Ambient Temperature
Relative Humidity

2.3.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO01.

The EUT was connected to a Spectrum Analyser via 50dB of attenuation. The path loss
between the EUT and the Spectrum Analyser was measured using a Network Analyser. The
measured path loss was entered as a Reference Level Offset in the Spectrum Analyser. The
Spectrum Analyser RBW was adjusted to be at least 1% of the measured 26dB Bandwidth.
Using an RMS detector, the frequency spectrum up to 1MHz away from the Band Edge was
investigated. Where a margin of <10dB was not achieved using a RBW of at least >1% of the
26dB Bandwidth, the Band Power measurement function of the Spectrum Analyser was used.
The Band Power span was configured to be at least 1% of the 26dB Bandwidth and was
positioned in the 1MHz region which gave the worst-case result. The display line was set to the
worst-case accounting for 4 Port MIMO operation in accordance with KDB 662911 D01. This
equated to 43 + 10log(P) — 10log(4) = -19dBm.

2.3.6 Test Results

Configuration A

Maximum Output Power 46 dBm

A LTE / NB-loT GB LTE / NB-loT GB Band Edge (MHz)
ntenna - . -
Modulation Carrier Bandwidth Channel Position B Channel Position T
A L:64QAM / N:QPSK :z;_:zo'o MHz / N:180 1,035.0 1,985.0
A L:64QAM / N:QPSK kljfo MHz / N:180 19375 1,082.5
A L:64QAM / N:QPSK kﬁzo'o MHz / N:180 1,940.0 1,080.0
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position B

=lees

Analyzer - Swept A4

RL RF 500

enter Freq 1.930000000 GHz

| SENSE:INT| SOURCE OFF |

Avg Type: RMS

04:48:33 PMMay 17, 2018
TRACE[12345 6
TYPE|V

: Trig: Free Run Uil
E”cﬂ.?:"fiﬁ, - #Atten: 8 dB peET|A NNNNN
Mkr1 1.929 938 GHz
Ref Offset51.22 dB

{0 gs.rdiv Ref 43.22 dBm -46.00 dBm

132

732

132 “{w%

[ Pl nebin Pl

k)

678 MM

-16.8 I?J DLT T oeen)
- rd

f

1
- ¢
et B

Center 1.930000 GHz Span 2.000 MHz
#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position T

Keysight Spectrum Analyzer - Swept SA
RL R [s0n oC |

RF 0 0 DC
enter Freq 1.990000000 GHz

]

IFGain:Low

Ref Offset 51.3 dB

10dBidiv  Ref 43.30 dBm
Log

| SENSE:INT| SOURCE OFF

PNO: Wide -+~ Trig: Free Run

#Atten: B dB

Avg Type: RMS

==

04:45:44 PMMay 17, 2018
TRACE

123456
TPE | Wi
peT|A NNNNN

Mkr1 1.990 082 GHz
-45.61 dBm

33

™

167

uamy g |

%7

:,;E;

%7

TR ET

:

T
L

=z

Center 1.990000 GHz
#Res BW 3.3 kHz

MSG

#VBW 10 kHz*

STATUS

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

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position B

=lees

Analyzer - Swept A4

RL RF 500

enter Freq 1.930000000 GHz

PHO: Wide —»—  Trig: Free Run

04:30:42 PMMay 17, 2018
TRACE[1 23456
TYPE(V

Avg Type: RMS
Uharaaiases d
peT|/A NNNNN

IFGain:Low #Arten: 8dB
Mkr1 1.930 000 GHz
Ref Offset 51.26 dB

{0 gs.rdiv Ref 43.26 dBm -49.58 dBm
33

73

133 me

X Mﬂj‘v‘

£74 ﬂw)'"j‘

6.7 ?ﬂﬂ Eemrrs |
BT

457 1

s bhpp st st e

Center 1.930000 GHz Span 2.000 MHz
#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position T

Keysight Spectrum Analyzer - Swept 54
RL R [ 50 [Tl

[ SENSE:INT| SOURCE OFF |

ol )
I 04:42:25 PMMay 17, 2018
Avg Type: RMS

RF 00 0DC |
enter Freq 1.990000000 GHz Fﬁde s Trig: Free Rum fmr 23456
IFGain:Low #Atten: 6 dB peT|[A NNNNN
Mkr1 1.990 020 GHz
Ref Offset51.3 dB
o ga:div Ref 31.30 dBm -47.21 dBm
13
13 “,“,“,.L} o,
el
. ‘*"lw
B850
-187 DLl 1902 dfe ]
287
™,
1
¢
- R e R R b
E87
Center 1.990000 GHz Span 2.000 MHz
#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B

=lees

Analyzer - Swept A4

RL RF

enter Freq 1.930

000000 GHz Avg Type: RMS

PHO: Wide —»—  Trig: Free Run

04:25:04 PMMay 17, 2018
TRecE[12345 6

TVPE| Witk

peT|/A NNNNN

IFGain:Low #Arten: 6 dB
Mkr1 1.929 770 GHz
Ref Offset 51.28 dB
{0 gs.rdiv Ref 31.28 dBm -50.24 dBm
213
13 . m
128 r
872
487 D1 215,03 b
-287 M"I
-B/7 ﬂ‘
1
407 [ ) o
L s s R Sl
=7
Center 1.930000 GHz Span 2.000 MHz
#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position T

Keysight Spectrum Analyzer - Swept 54 =l
RL RF [s00 oC | | SENSE:INT| SOURCE OFF | | 04:22:05 PM May 17, 2018
enter Freq 1.990000000 GHz . Avg Type: RMS TRACE[112345 6
PNO: Wide ~»— 17g: Free Run TYPEIWNAARA
IFGain:Low #Atten: 6 dB DETJANNNNN
Mkr1 1.990 188 GHz
Ref Offset51.3 dB
[gg8idv_Ref 31.30 dBm -47.68 dBm
213
1
ey
1.30 ||'
|70 L"‘
187 LA
287 %
37 M
”"‘G,M 1
487 IF.'F'mlI' Tn TR ATy -1":';"' ¥ " 1 ool I ONT P
587
Center 1.990000 GHz Span 2.000 MHz
#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Configuration B

Maximum Output Power 46 dBm

Product Service

LTE / NB-loT GB

Antenna Modulation

LTE / NB-loT GB
Carrier Bandwidth

Band Edge (MHz)
Channel Position T

Channel Position B

A L:64QAM / N:QPSK

L:20.0 MHz / N:180
kHz

1940.0 + 1960.0 1960.0 + 1980.0

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B

[— Keysight Spectrum Analyzer - Swept SA i To & e
RL RF 500 DC | SENSE:EXT| SOURCE OFF | 03:28:51 PM May 08, 2018
enter Freq 1.930000000 GHz . Avg Type: RMS TRACE[1 23456
PNO: Wida —»— Trig: Free Run “*E‘W
IFGain:Low #Atten: 10 dB DET|A NNNNN
Mkr1 1.929 956 GHz
Ref Offset 51.31 dB
o gE.rdi\r Ref 45.31 dBm -48.40 dBm
353
%3
153
531
459
147
DL 1902 dbm|
ETH
T
447
i A o T L e
Center 1.930000 GHz Span 2.000 MHz
#Res BW 2.7 kHz #VBW 8.2 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position T

[ Keysight Spectrum Analyzer - Swept SA ) 'DIGI@_
RL RF 08 DC | SENSE:EXT| SOURCE OFF | 03:39:35 PMMay 08, 2018
enter Freq 1.990000000 GHz . Avg Type: RMS TRACE1 23456
PNO: Wida —»— Trig: Free Run h?&;\w
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 1.990 068 GHz
Ref Offset 51.28 dB
lggs.rdiv Ref 31.28 dBm -48.05 dBm
213
i
128 r'\
872
-187 '% D1 1503 B
87 M,
|7 by
1
. ¢
587
Center 1.990000 GHz Span 2.000 MHz
#Res BW 2.7 kHz #VBW 8.2 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Configuration C

Maximum Output Power 43 dBm

NB-loT SA Carrier

Band Edge (MHz)

Antenna NB-loT SA Modulation .
Bandwidth Channel Position B Channel Position T
A N:QPSK N:180 kHz 1930.2 1989.8
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position B

| Anabyzer - Swept SA4 [ = " 4 @
AL RF 500 DC [ SENSE:INT] SOURCE OFF | I 01:25:02 PHMay 17, 2018
enter Freq 1.930000000 GHz . Avg Type: RMS TRACEN1/2345 6
PNO: Wide -#— 1rig: Free Run TYPE| WAt
IFGain:Low #Aten: 6 dB DET|A NNNNN
Mkr1 1.929 752 GHz
Ref Offset 51.28 dB
{0 gevdiv Ref 31.28 dBm -48.37 dBm
13
13 FnﬁvM
1.28
872
187 D1 1902 B
87
387 T
’1
.ﬁ?w |k PR | L ! ) S
ettt Ayt ol
587
Center 1.930000 GHz Span 2.000 MHz
#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MsG STATUS

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position T

Keysight Spectrum Analyzer - Swept SA
AL [son o |

==

| SENSE:INT| SOURCE OFF | 01:17:11 PMMay 17, 2018

RF 08 DC

enter Freq 1.990000000 GHz X Avg Type: RMS WCEW
PNO: Wide ~+- 1rig: FreeRun TYPE | W
IFGain:Low #Atten: 6 dB DET|ANNNNN

Mkr1 1.990 590 GHz
Ref Offset 51.36 dB
o g&l‘dl\r Ref 31.36 dBm -47.36 dBm

214

1.3 "‘\

f54

185 DU 13,02 dfie)

86 ""M;:W

386 Ty

1
485 1 )
E13

Center 1.990000 GHz

Span 2.000 MHz

#Res BW 3.3 kHz #VBW 10 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
Limit -13 dBm-10 * Log (4) = -19 dBm
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2.41

242

243

24.4

245

2.4.6
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Product Service

TRANSMITTER SPURIOUS EMISSIONS

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

Date of Test and Modification State
18 April to 17 May 2018 - Modification State 0

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 22-23°C
Relative Humidity 41%

Test Method
All measurements were made in accordance with FCC KDB 971168 DO01.

The EUT was connected to a Spectrum Analyser via 50dB of attenuation for measurements
below 4 GHz and up to 20GHz using 30dB of attenuation and a high pass filter. Prior to testing,
a Network Analyser was used to calibrate the path loss between the EUT and the Spectrum
Analyser. The worst-case path loss in the measured ranges was entered as a reference level
offset. Over the measured ranges, the RBW was set to 1MHz with a VBW of 3MHz. Al
measurement results are specified as average with an RMS detector being used in conjunction
with a trace setting of Max Hold. Measurements were performed in configurations of the EUT
as reported below. The configurations chosen were worst case based on pre-test results
carried out prior to the start of testing.

The EUT can transmit with 1, 2 or 4 ports simultaneously. Testing was performed on all ports
with the test limits being reduced from the specification limit of 43+10log(P) by a factor of

10log(4) in accordance with KDB 662911 D01 v02r01 to cover all MIMO configurations. This
equated to a limit of -19dBm, (worst case).

Test Results

Configuration A

Maximum Output Power 46 dBm
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position B - Band 1 - Range 0.009 to 4000 MHz

= Kepigh Specrum Ander-Swept 34 . . e
RL RF 08 DC SENSE:INT| SOURCE OFF | 04:49:13 PMMay 17, 2018
3 #Avg Type: RMS TRACE[} 23456
Ref Level 46.27 dBm - bt o Trig: FreeRun ym'\w
IFGain:Low #Atten: 10 dB peT|A NNNNN
Mkr1 1.938 2 GHz
Ref Offset 51.98 dB
10dBidiv  Ref 46.27 dBm 34.01 dBm
Leg
)
1
%3
%3
163
627
a7
137
DL1 -19.02 dEen|
237
B7
437
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position B - Band 2 - Range 4000 to 12000 MHz

T VeyuightSpectnum Anaycer - Swept S8 oo e
RL RF 500 DC | SENSE:INT| SOURCE OFF | LIGN AUTO | 09:56:22 AM Apr 18, 2018
enter Freq 8.000000000 GHz #Avg Type: RMS TRACE123456
4 F#Fm —+—  Trig: Free Run £l
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 4.742 5 GHz
Ref Offset 35.38 dB
o ga.rdiv Ref 20.00 dBm -45.19 dBm
100
0.00
100
DL -19.02 dBn|
200
00
400 1
\.—._I-QWWW‘-M e ——— ]
500
£00
700
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG fpstatus
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Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position B - Band 3 - Range 12000 to 20000 MHz

[ Keysight Spectrum Analyzer - Swept SA [E=NF |§
RL | RF___ |50 DC | [ [ SENSE:INT] SOURCE OFF | ALIGN AUTO | 09:56:56 AM Apr 18, 2018 _
enter Freq 16.000000000 GHz #Avg Type: RMS TRACE[123456
TYRE| Wi

PNO: Fast —+—  1rig: Free Run

per|d NNNNN

IFGain:High #Atten: 0 dB
- Mkr1 19.310 0 GHz
Ref Offset 38.69 dB
{0 geuiv Ref 18.69 dBm -45.42 dBm
869
A3
13
DL1 19,02 gBm|
213
33
413 al
I —_—
513 e e o ———
613
73
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position T - Band 1 - Range 0.009 to 4000 MHz

I Keysight Spectrum Analyzer - Swept 54 T e et
RL RE__ 508 oC | NSE:INT| SOURCE OFF | 04:46:19 PM May 17, 2018
Ref Level 46.56 dBm i #Avg Type: RMS TRAcE[l 23456
NFE PHO: Fast ~+— 11ig: FreeRun e i
IFGain:Low #Atten: 10 dB oer|
Ref Offset51.98 dB Mkr1 1.989 3 GHz
{9 gy Ref 46.56 dBm 34.53 dBm
)t
-1
%6
166
656
344
134
DL1 -19.02 g
234
334
434 ﬁ i l il WW w

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 4.000 GHz
#Sweep 8.000 s (8000 pts)
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position T - Band 2 - Range 4000 to 12000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 10:07:07 AM Apr 18, 2018
enter Freq 8.000000000 GHz #Avg Type: RMS 'Té:_h 23456

PNO: Fast
IFGain:Low

wp— Trig: Free Run
#Atten: 6 dB

peT|A NNNN N

Mkr1 4.733 0 GHz

o gE.rdi\r :302?335 d;;eﬂ:a -45.09 dBm
100
000
-100
200 |
200

800

0.0

-70.0

Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:10.0 MHz / N:180 kHz - Channel Position T - Band 3 - Range 12000 to 20000 MHz

- Keyaaht Spectrum Amlyeer~ Swept _ _ _ To T )
AL RF 00 0C | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:07:36 AM Apr 18, 2018
. #Avg Type: RMS TRACE[] 23456
enter Freq 16.000000000 GHz oo s Trig: FreeRun ‘WE;I: "
IFGain:High #Atten: 0 dB oerl
Mkr1 19.356 0 GHz
Ref Offset 38.69 dB
{0 gevdiv Ref 18.69 dBm -45.43 dBm
8
13
113
DL1 -19.02 dBen|
213
313
413 al
L A
£13 s
£13
T3
Start 12.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MG [gstarus
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position B - Band 1 - Range 0.009 to 4000 MHz

[ Keysight Spectrum Analyzer - Swept SA (===
AL RF 500 DC | I 04:29:27 PMMay 17,2018
enter Freq 2.000004500 GHz #Avg Type: RMS TRecE[1 23456
9 NFE Fﬁsl ws  Trig: Free Run TYPE| WA
IFGain:Low #Arten: 10 dB peT|A NNNNN
Mkr1 1.940 7 GHz
Ref Offset 51.98 dB
{0 gs.rdiv Ref 48.29 dBm 32.46 dBm
) 1
L]
®3
183
am
1M
M7
DL 1902 dfien|
217
a7
417 l i m
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position B - Band 2 - Range 4000 to 12000 MHz

= Keysight Spectrum Analyzer - Swept SA
AL RF 08 0DC |
enter Freq 8.000000000 GHz

SENSE:INT| SOURCE OFF | LIGN AUTO |
#Avg Type: RMS

=
09:58:36 AM Apr 18, 2018
TRAcE[123456
g

: Trig: Free Run 1
IEGNSn:FIf:«I« - #Atten: 6 dB DET|A NNNNN
Mkr1 4.739 5 GHz
Ref Offset 35 38 dB
o ga.rdiv Ref 20.00 dBm -45.14 dBm
100
000
100
DL 1902 dbm|
200
300
400 1
\—--'-!me R i e e P O
500
800
00
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MsG fpstatus
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position B - Band 3 - Range 12000 to 20000 MHz

= Keysight Spectrum Analyzer - Swept 34
AL RF

enter Freq 16.000000000 GHz

INT] SOURCE OFF |

PNO: Fast —+—  1rig: Free Run

ALIGN AUTO |
#Avg Type: RMS

==
09:59:05 AM Apr 18, 2018
TRACE|12345 6
TRE| WA

peT|A NNNNN

IFGain:High #Atten: 0 dB
- Mkr1 19.345 0 GHz
Ref Offset 38.69 dB

o gE.rdi\r Ref 18.69 dBm -45.38 dBm
aea
431
-3

OL1 -19.02 dBn|
2213
33

S

T3

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 20.000 GHz
#Sweep 16.00 s (16000 pts)

[gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position T - Band 1 - Range 0.009 to 4000 MHz

= Keysight Spectrum Analyzer - Swept S4

NSE:INT| SOURCE OFF

RL RF s06n_ 0C ]
Ref Level 45.98 dBm

NFE

PNO: Fast ~+—  1rig: Free Run
#Atten: 10 dB

To T )

04:43:19 PMMay 17, 2018
"R"*Cfll 23456
TEE | W

|
peT|A NNNNN

#Avg Type: RMS

IFGain:Low
g RS M 32 33 dgm

B0 11

%0

160

598
-402

140

DL1 -19.02 g

40

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 4.000 GHz
#Sweep 8.000 s (8000 pts)

STATUS

Document 75941448 Report 03

Issue 1

Page 40 of 85



&)

Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position T - Band 2 - Range 4000 to 12000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 10:05:04 AM Apr 18, 2018
enter Freq 8.000000000 GHz #Avg Type: RMS 'Té:_h 23456

PNO: Fast
IFGain:Low

wp— Trig: Free Run
#Atten: 6 dB

peT|A NNNN N

Mkr1 4.731 5 GHz

o gE.rdi\r :302?335 d;;eﬂ:a -45.10 dBm
100
000
-100
200 |
200

e e I AU
800
0.0
-70.0
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG [gstatus

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:15.0 MHz / N:180 kHz - Channel Position T - Band 3 - Range 12000 to 20000 MHz

— Keysight Spectrum Analyzer - Swept S T e e
RL RF EFET | SENSE:INT| SOURCE OFF | LIGN AUTO | 10:05:33 AM Apr 18, 2018
#Avg Type: RMS TRACE[] 23456
enter Freq 16.000000000 GHz vg Type me_h

IFGain:High

Ref Offset 38.69 dB

10dBidiv  Ref 18.69 dBm
Leg

PNO: Fast ~+—  1rig: Free Run

#Atten: 0 dB

peT|A NNNNN

Mkr1 19.297 0 GHz
-45.46 dBm

869

13

113

DL1 -19.02 dBen|

213

33

Al

413

| e r———
A3

1

1.3

1.3

Start 12.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

[gstarus

Stop 20.000 GHz
#Sweep 16.00 s (16000 pts)
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Product Service

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B - Band 1 - Range 0.009 to 4000 MHz

[ Keysight Spectrum Analyzer - Swept SA ) ‘a:lrﬂl@_
RL [ 500 OC I 04:25:56 PMMay 17, 2018
Ref Level 44.62 dBm . #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —s— 17ig: FreeRun T AR
IFGain:Low #Arten: 10 dB oeT|
Ref Offset 51.98 dB Mkr1 1.931 2 GHz
10 aBidiv Ref 44.62 dBm 31.65 dBm
og T
346 1
246
146
462
538
154
DL -19.02 dBen|
254
354

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 4.000 GHz
#Sweep 8.000 s (3000 pts)

Antenna A - LTE / NB-loT GB Modulation L:64QAM / N:QPSK - LTE / NB-loT GB Carrier

Bandwidth L:20.0 MHz / N:180 kHz - Channel Position B - Band 2 - Range 4000 to 12000 MHz

' Keysight Spectrum Analyzer - Swept SA
RL RF 500 OC |

=

F 2 0C | SENSE:INT| SOURCE OF ALIGN AUTO | 01:34:01 PM Apr 18, 2018
enter Freq 8.000000000 GHz ) #Avg Type: RMS TRACE[1 234 5 6
PNO: Fast ~—- 1rig: FreeRun Treef
IFGain:Low #Atten: 6 dB DET|ANNNNN
Mkr1 4.738 0 GHz
Ref Offset 35.38 dB
{0 gevdiv Ref 20.00 dBm -45.06 dBm
100
0.00
-10.0
DL -19.02 dBn|
200
00
400 1
\—JWWMMWWMMM
£00
£00
-70.0
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MSG fpstatus
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