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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 B66A
Product Number KRC 161 583/1
IC Model Name AS1615831
Serial Number(s) CF84653938
Software Version rus5x_NBloT_GB_SA_for_FCC_test.xlf
(based on CXP9013268/12 R71AC)
Hardware Version R1D
Test Specification/Issue/Date FCC CFR 47 Part 2: 2016
FCC CFR 47 Part 27: 2016
Industry Canada RSS-GEN: Issue 4: 2014
Industry Canada RSS-139: Issue 3: 2015
Start of Test 29 March 2018
Finish of Test 16 April 2018
Name of Engineer(s) Ashok Kumar
Joe Santos
Related Document(s) KDB 971168 D01 v02r02

KDB 662911 D01 v02r01
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1.2 BRIEF SUMMARY OF RESULTS

Product Service

A brief summary of results for each configuration, in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 27, Industry Canada RSS-GEN and Industry Canada RSS-139 is shown below.

Specification Clause

Section FCC FCC RSS- RSS- | Test Description Result

CFR 47 | CFR 47 GEN 139

Part 2 Part 27
24 21046 27 50 ) 6.4 Ma>.<imum Peak Output Power and Peak to Average Pass

Ratio - Conducted
2.2 2.1049 27.53 6.6 - Occupied Bandwidth Pass
23 2.1051 | 27.53 (h) - 6.5 Band Edge Pass
2.4 2.1051 | 27.53 (h) - 6.5 Transmitter Spurious Emissions Pass
25 2.1053 | 27.53 (c) - 6.5 Radiated Emissions Pass
Document 75941448 Report 04 Issue 1 Page 4 of 77
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1.3 CONFIGURATION DESCRIPTION

Carrier Frequency Configuration (MHz)
Configuration | RAT No. Of carriers | Carrier Bandwidth
Bottom Middle Top
10 MHz 2115.0 - 2175.0
A LTE+NB loT GB 1 15 MHz 2117.5 - 2172.5
20 MHz 2120.0 - 2170.0
B NB loT SA 1 0.18 MHz 2110.2 2145.0 2179.8
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MAIN EUT

MANUFACTURING DESCRIPTION Radio Unit
MANUFACTURER Ericsson AB
PRODUCT NAME RRUS32 BEEA
PART NUMBER KRC 161 583/1
IC Model Name AS51615831
SERIAL NUMBER CF84653938
HARDWARE VERSION R1D

SOFTWARE VERSION

rus5x_NBloT_GB_SA_for FCC_test.xlf
(based on CXP9013268/12 R71AC)

TRANSMITTER OPERATING RANGE

2110 to 2180 MHz

MODULATIONS

QPsK, 160AM, 640AM, 2560AM

INTERMEDIATE FREQUENCIES

ITU DESIGNATION OF EMISSION

10 MHz BW channel®: 9M45F9W

15 MHz BW channel®: 14M1F9W

20 MHz BW channel': 18MSF9W

MB-loT SA channel: 210KW7D

OUTPUT POWER (RMS) (W or dBm)

A0W? (per port)

NE-loT SA 1x20W

FCCID

TABAKRC161 583-1

ICID

287AB-A51615831

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

Base station radio

!Including 2 NB-loT GB carriers.

Signature

Nlde gl

Linda Grell

Date

2018-04-17

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 161 583/1 is an Ericsson AB Radio Unit working in the
public mobile service (Band) band which provides communication connections to (Band)
network. The KRC 161 583/1 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.

Equipment Under Test

Document 75941448 Report 04 Issue 1 Page 7 of 77



1.6 TEST SETUP
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PXA Signal
Analyzer

10 MHz

Test Computer

CT 10

Test Computer

RRUS 32 B66A
Terminator |— Attenuator RF D
Terminator i— Attenuator RF C
Terminator 4— Attenuator RF B
Attenuator RF A
CPRI
Data 1
Data 2
DC Power | Powerin
Supply
—— GND
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1.7 TEST CONDITIONS

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

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

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

Industry 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 27, Clause 27.50
Industry Canada RSS-139, Clause 6.4
Date of Test and Modification State

16 April 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 23°C
Relative Humidity 38%

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 7.24 45.58

L:64QAM / L:15.0 MHz / N:180
A N:QPSK KHz 7.23 45.63

L:64QAM / L:20.0 MHz / N:180
A N:QPSK KHz 7.28 45.66
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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 | 01:00:22 PM Apr 16, 2018 _
enter Freq 2.115000000 GHz Center Freq: 2.115000000 GHz Radio 5td: None
- Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Arten: 14 dB
Average Power
g 100 % Gaussian
45.58 dBm ~—
37.26 % at 0dB 10% ~\
1% AN

10.0 % 3.66 dB

1.0% 6.49 dB ’
0.1% 7.24 dB
0.01 %

0.01 % 7.43 dB
0.001% 7.54dB x
0.0001 % 7.65dB 0.001 %
Peak 7.66 dB

53.24 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 [s00 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:03:57 PM Apr 16, 2018
enter Freq 2.117500000 GHz Center Freq: 2.117500000 GHz Radic Std: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 14 dB
Average Power
g 100 % Gaussian
45.63 dBm ~—
37.38 % at 0dB 10% \
1% N

10.0 % 3.66 dB 01 % \

1.0% 6.45 dB )
0.1% 7.23dB
0.01 %

0.01 % 7.48 dB
0.001% 7.66dB \
0.0001% 7.72dB 0.001 %
Peak 7.80dB

53.43 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 50 Q DC QURCE OFF ALIGN AUTO 01:07:35PM Apr16, 2018
enter Freq 2.120000000 GHz enter Freq: 2.120000000 GHz Radio Std: None
wp— Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Arten: 14 dB
Average Power 100 5, Saussian
45.66 dBm .
37.21 % at 0dB 10% -\
1% \‘\

10.0 % 3.67 dB 04 %
1.0% 6.50 dB
0.1% 7.28 dB
001%  7.55dB 0.01%
0.001% 7.69dB
0.0001% 7.79dB 0.001 %
Peak 7.98 dB

53.64 dBm

0.0001 % 0dB >0 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-loTGB | LTE/NB-loT GB Channel Position T
ntenna . . .
Modulation Carrier Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

L:64QAM / L:10.0 MHz / N:180

A N:QPSK KHz 7.23 45.38 -
L:64QAM / L:15.0 MHz / N:180

A N:QPSK KHz 7.22 45.56 -
L:64QAM / L:20.0 MHz / N:180

A N:QPSK KHz 7.28 s -

Document 75941448 Report 04 Issue 1
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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 | 12:56:48 PM Apr 16, 2018 _
enter Freq 2.175000000 GHz Center Freq: 2.175000000 GHz Radio 5td: None
- Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Arten: 14 dB
Average Power
g 100 % Gaussian
45.38 dBm ~—
37.18 % at 0dB 10% S

\

1% AN

10.0 % 3.66 dB

1.0% 6.49 dB ’
0.1% 7.23 dB
0.01 %

0.01 % 7.38 dB

0.001% 7.48dB
0.0001 % 7.51dB 0.001 %
Peak 7.54 dB
52.92 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 T

e WWM-PMMC& ri[ilg
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:53:19 PM Apr 16, 2018
enter Freq 2.172500000 GHz Center Freq: 2.172500000 GHz Radic Std: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 14 dB
Average Power
g 100 % Gaussian
45.56 dBm ~—
37.34 % at 0dB 10% \
1% N

10.0 % 3.65dB 01 % \

1.0% 6.46 dB )
0.1% 7.22dB
0.01 %

0.01 % 7.43 dB
0.001% 7.57dB \
0.0001 % 7.64dB 0.001 %
Peak 7.64 dB

53.20 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 T

| Keysight Spectrurm Analyzer - Power Stat CCOF  — |@.
RL RF 08 DC SE QURCE OF ALIGN AUTO 12:49:32 PM Apr16, 2018
enter Freq 2.170000000 GHz Radio Std: None
#FGain:Low - #Arten: 14 dB
Average Power 100 5, Saussian
45.52 dBm ~
37.22 % at 0dB 10% -\
1% AN
10.0 % 3.66 dB 04 % \
1.0 % 6.50 dB
0.1% 7.28 dB
001%  7.55dB 0.01%
0.001% 7.72dB
0.0001 % 7.83dB 0.001 %
Peak 7.84 dB
53.36 dBm
0.0001 % 0dB —
Info BW 80.000 MHz
MsG [gstatus

Configuration B

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 413 42.06 -

Document 75941448 Report 04 Issue 1 Page 15 of 77



Product Service

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

[ Keysight Spectrurn Analyzer - Power Stat CCDF == I@
RL RF 502 DC | E: OURCE OFF | I 03:36:30 PM Apr13, 2018
enter Freq 2.110200000 GHz Freq: 2.110200000 GHz Radio Std: None

T
#IFGain:Low #Atten: 6 dB

Average Power 100 % Gaussian
42.06 dBm “‘\‘\\\
46.31 % at 0dB 10% \

1%

10.0 % 3.26 dB

0.1%
1.0% 3.88dB
0.1% 413 dB

0.01 %

0.01 % 4.39dB

0.001% 4.47dB
0.0001% 4.48dB 0.001 %
Peak 4.61dB \
46.67 dBm
0.0001 %5z >0 a8

Info BW 80.000 MHz

MSG STATUS

Configuration B

Maximum Output Power 43 dBm

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 4.05 42.26 -
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position M

[ Keysight Spectrurn Analyzer - Power Stat CCDF == I@
RL RF E | SE OURCE OFF | 03:46:14 PM Apr13, 2018
enter Freq 2.145000000 GHz Freq: 2.145000000 GHz Radio Std: None
s T Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 6 dB

Average Power 100 5, Saussian
42.26 dBm *\\\
46.90 % at 0dB 10% \

1%

10.0 % 3.20dB

0.1%
1.0% 3.82dB
0.1% 4.05dB

001% 4.30dB 0.01%
0.001% 4.37dB
0.0001% 4.39 dB 0.001 %
Peak 453 dB

46.79 dBm

0.0001 %5z a8
Info BW 80.000 MHz
MEG STATUS

Configuration B

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
A NB-loT SA NB-IoT SA Carrier Channel Position T
ntenna . .
Modulation Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz 4.06 42.15 -
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position T

= Keysight Spectrum Analyzer - Powes Stat CCOF ] ] ] i i T lole I@
RL RF 08 DC SE QURCE OFF 03:51:51 PMApr13, 2018

enter Freq 2.179800000 GHz '

F.rbq‘. 2.179800000 GHz Radio Std: None

T
#IFGain:Low #Atten: 6 dB

Average Power 100 5, Saussian
42.15 dBm %\
46.40 % at 0dB 10% \

1%

100%  3.20dB 01 %
1.0% 3.82 dB
0.1% 4.06 dB \
0.01%  4.31dB 0.01%
0.001% 4.38 dB
0.0001 % 4.40 dB 0.001 %
Peak 4.45 dB \
46.60 dBm
0.0001 %'5== 048
Info BW 80.000 MHz

MSG STATUS

Limit

Peak Power <500 W or <+57 dBm

Peak to Average Ratio 13 dB

Document 75941448 Report 04 Issue 1 Page 18 of 77
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2.2 OCCUPIED BANDWIDTH

221 Specification Reference

FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 27, Clause 27.53
Industry Canada RSS-GEN, Clause 6.6

2.2.2 Date of Test and Modification State

16 April 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 23°C
Relative Humidity 38%

2.2.5 Test Method

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

2.2.6 Test Results

Configuration A

Maximum Output Power 46 dBm

LTE / NB- LTE / NB- Result (KHZ)

Antenna | loT GB ggﬂ?e? Channel Position B Channel Position M Channel Position T
Modulation Bandwidth Occupied -26 dB Occupied -26 dB Occupied -26 dB

a Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth

L:64QAM / L:10.0 MHz

A N:QPSK /N:180 kHz 9,421.10 9,770.00 - - 9,396.80 9,770.00
L:64QAM / L:15.0 MHz

A N:QPSK /N-180 kHz 14,012.00 | 14,580.00 - - 13,995.00 | 14,590.00

A L:64QAM /1 L:20.0 MHzZ | 48 476 00 | 19,330.00 ; - 18,448.00 | 19,260.00

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

000000 GHz

RCE OFF |
enter Freq: 2.115000000
wp— Trig: Free Run

5 1
Avg|Held: 2000200

oo e
01:01:15 P Apr 16, 2018
Radio 5td: None

I #IFGain:Low #Atten: 14 dB Radio Device: BTS
I1I'.l dBidiv Ref 55.33 dBm
Log
453
B3 e Y T s — |
53
153 1
533 J |l
i iJ El
147
24,7 I ""-“’"f i""‘--v A P
—e— v
347
enter 2.115 GHz Span 20 MHz
es BW 100 kHz #VBW 300 kHz Sweep 1.933 ms
Occupied Bandwidth Total Power 53.5 dBm
9.4211 MHz
Transmit Freq Error 7.015 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.770 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

RL RE_[s00

enter Freq 2.17500

0000 GHz

OFF ALIGN AUTO
ter Freq: 2.175000000 GHz
s~ Trig: Free Run

[

AvglHold: 200/200

oo e
12:57:41 PM Apr 16, 2018
Radio 5td: None

I #IFGain:Low #Atten: 14 dB Radio Device: BTS
I1G dBidiv Ref 54.87 dBm
Log =T
439
349 Yot L AT N TR T Wm—‘ﬁw“ﬂ
249
149 JI ﬁ'
487 fl 1‘
5,13 J 1Ii
-15.1
25,1 |yagreey WMV'VJ \'Hm- e A gl g
351
enter 2.175 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 53.1 dBm
9.3968 MHz
Transmit Freq Error 9.469 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.724 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

= Kyt Spectrum Ansyzer - Occup T o )
RL RE_[508 OC | [ 01:04:51 PM Apr 16, 2018
enter Freq 2.117500000 GHz | Radio Std: None

I #FGain:Low

wp— Trig: Free Run

#Atten: 14 dB

= |
Avg|Held: 2000200
Radio Device: BTS

Ref 54.74 dBm

I1I'.l dBidiv
Log
a7

347 P

Py

a7
147 JI

474 I

s [
]

153

25 3 et
-35.3

enter 2.118 GHz
es BW 150 kHz

Occupied Bandwidth

14.012 MHz
Transmit Freq Error 32.985 kHz
x dB Bandwidth 14.58 MHz

MSG

Span 30 MHz,
#VBW 470 kHz Sweep 1.333 ms|
Total Power 53.6 dBm
% of OBW Power 99.00 %
x dB -26.00 dB
[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

= Keyaght Specrum Amalyeer- Occoped B _ _ To T )
AL RF so@_ OC | ENSE:INT] SOURCE OFF | ALIGN AUTO 12:54:14 PH Apr 16, 2018
enter Freq 2.172500000 GHz Center Freq: 2.172500000 GHz Radio 5td: None
s Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 14 dB Radio Device: BTS
I1G dBidiv Ref 54.65 dBm
Log =T
a7
M7 3 v i w v v
u7
ur / \
485 lJ ‘I
| |
154
254 MW‘\J Fe A e b v S
-35.4
enter 2.173 GHz Span 30 MHz|
Res BW 150 kHz #VBW 470 kHz Sweep 1.333 msj
Occupied Bandwidth Total Power 53.4 dBm
13.995 MHz
Transmit Freq Error 24.477 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.59 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:20.0 MHz / N:180 kHz - Channel Position B

000000 GHz

wp— Trig: Free Run

SENSE RCE OFF | ALIGN AL

enter Freq: 2.120000000

5 1
Avg|Held: 2000200

oo e
01:08:29 P Apr 16, 2018
Radio 5td: None

I #IFGain:Low #Atten: 12 dB Radio Device: BTS
I1I'.l dBidiv Ref 54.33 dBm
Log
443
33 \ oo - "y VR P P ]
243
143 “( \
433 )II ll'
pe r! \l
-15.7
-25.7 -'J L\MM A, "
fraar il b
357
enter 2.12 GHz Span 40 MHz
es BW 200 kHz #VBW 620 kHz Sweep 1 ms|
Occupied Bandwidth Total Power 53.7 dBm
18.470 MHz
Transmit Freq Error 51.879 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.33 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

= Keyaght Specrum Amalyeer- Occoped B To T )
AL RE 500 0C | I 12:50:25 PM Apr 16, 2018
enter Freq 2.170000000 GHz . Radio Std: None
s Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 12 dB Radio Device: BTS
I1G dBidiv Ref 53.44 dBm
Log =T
34
14 Motd gl . " TP R Wi
34
24 [ \
2 f )
e [ \
166 '] l
265 Pngrgiand} r"f'\‘\f"‘] ""‘WM\-"\M At
366
enter 2.17 GHz Span 40 MHz|
Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 53.6 dBm
18.448 MHz
Transmit Freq Error 36.901 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.26 MHz x dB -26.00 dB
MsG [gstarus
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Configuration B

Maximum Output Power 43 dBm

Product Service

Result (KHz)
Antenna NB-loT SA ggr:i(g SA 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 209.19 318.30 209.17 318.30 209.18 318.30

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

Channel Position B

| Keysight Spectrum Analyzer - Occupied BW '_.:._'I_@_I@
RL RF 506 DC | SENSE:INT| SOURCE OFF 03:43:17 PM Apr13, 2018
enter Freq 2.110200000 GHz Center Freq: 2.110200000 GHz Radio 5td: None

s Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I10 dBidiv Ref 46.76 dBm
Log .
%8
%8 LAt TN ot e ) i T sl N,y
168 Py, \r/ ‘l\nl‘
676 en \;‘;\MM
prd i
-3.24
I e ~,
-23.2
332
432
enter 2.11 GHz Span 400 kHz
Res BW 2 kHz #VBW 6.2 kHz Sweep 954 ms|
Occupied Bandwidth Total Power 48.5 dBm
209.19 kHz
Transmit Freq Error 165 Hz % of OBW Power 99.00 %
x dB Bandwidth 318.3 kHz x dB -26.00 dB

MSG STATUS
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Product Service

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

Channel Position M

Analyzer -

= =

RL RF 00

0000 GHz

: 2,145000000
wp— Trig: Free Run

GHz )
Avg|Held: 2000200

03:50:03 PM Apr12, 2018
Radio 5td: None

I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I1I'.l dBidiv Ref 46.87 dBm
Log
®9
%9 o P U U N N, et Fo L il LN 110N
169 T f AW
(374 P W \/JLMW\(\\
W‘ A W
-3.13
131 | ’/ﬂ '-'\..,\
231
-33.1
-43.1
enter 2.145 GHz Span 400 kHz
es BW 2 kHz #VBW 6.2 kHz Sweep 95.4 ms|
Occupied Bandwidth Total Power 48.6 dBm
209.17 kHz
Transmit Freq Error 112 Hz % of OBW Power 99.00 %
x dB Bandwidth 318.3 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 T

= Keysight Spectrum Analyzer - Gccupied BW (===
RL RF {500 oC | | SENSE:INT| SOURCE OFF | | 03:55:02 PM Apr13, 2018
enter Freq 2.179800000 GHz Center Freq: 2.179800000 GHz Radio Std: None
s~ Trig: Free Run Avg|Held: 200/200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS

I10 dBidiv Ref 46.72 dBm

Log
®B7

%7
167 /

AW

672 W Wi

-3.28

133 ot

-23.3
-33.3

-43.3

enter 2.18 GHz
es BW 2 kHz

#VBW 6.2 kHz

Span 400 kHz
Sweep 95.4 ms|

Occupied Bandwidth
209.18 kHz
129 Hz
318.3 kHz

Transmit Freq Error
x dB Bandwidth

MSG

Total Power

% of OBW Power

x dB

48.5 dBm

99.00 %
-26.00 dB

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 27, Clause 27.53 (h)
Industry Canada RSS-139, Clause 6.5

2.3.2 Date of Test and Modification State
16 April 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

Ambient Temperature 23°C
Relative Humidity 38%

2.3.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01.

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.

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

2.3.6 Test Results
Configuration A

Maximum Output Power 46 dBm

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 'Izijz‘)'o MHz / N:180 2,110.0 2,180.0
A L:64QAM / N:QPSK I|Z|41|250 MHz / N:180 2.110.0 2.180.0
A L:64QAM / N:QPSK tﬁzo'o MHz / N:180 2.110.0 2.180.0
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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

— Keri Analyzer - Swept SA =l e
RL RF 50 Q DC IURCE OFF | ALIGN AUTO | 01:01:31 PM Apr16, 2018
enter Freq 2.110000000 GHz Avg Type: RMS CE12345 ¢

PNO: Wide -—#— 1rig: Free Run

IFGain:Low #Atten: 12 dB

Ref Offset 50.37 dB

10 dBidiv  Ref 46.37 dBm
Leg

per|A NNNNN

Mkr1 2.110 000 GHz
-19.84 dBm

B4

il N

. /

16.4

6.37 /

~

136 1

DL -19.02 dBm|

236 //

336

436

Center 2.110000 GHz
#Res BW 100 kHz #VBW 300 kHz*

MSG [gstatus

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

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

= epight Spectnum Anayzer - SweptSA To T )
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:57:57 PM Apr 16, 2018
A Avg Type: RMS TRACE[] 23456
enter Freq 2.180000000 GHz S5 wde s Trig: FreeRun meill
IFGain:Low #Atten: 12 dB DET|ANNNNN
Mkr1 2.180 000 GHz
Ref Offset 50.47 dB
{0 gevdiv Ref 46.47 dBm -20.00 dBm
%5
= /'"\\
165
6.47 \
353
135 \\1
DL 19,02 dBe)
235 \\
335
435
Center 2.180000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 5.000 s (1001 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

P Kevek Aralyzer - Swept 54 [E=R |§
AL RE 50R_ DC ALIGN AUTO | 01:05:07 PM Apr 16, 2018
A :RMS TRACE
enter Freq 2.110000000 GHz I va Type veEf12345 6
IFGain:Low #Atten: 10 dB peT|A NNNNN
Mkr1 2.110 000 GHz
Ref Offset 50.4 dB
{0 geuiv Ref 44.40 dBm -23.53 dBm

344

244

144 /

4.40

SE0

e 1 L1 13,02 B
256 //

=1

456
Center 2.110000 GHz Span 2.000 MHz
#Res BW 150 kHz #VBW 470 kHz* #Sweep 5.000 s (1001 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

= epight Spectnum Anayzer - SweptSA To T )
RL RF T | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:54:29 PM Apr 16, 2018
A Avg Type: RMS TRACE[] 23456
enter Freq 2.180000000 GHz S5 wde s Trig: FreeRun meill
IFGain:Low #Atten: 10 dB DET|ANNNNN
Mkr1 2.180 000 GHz
Ref Offset 50.46 dB
19 gmiay Ref 44.46 dBm -22.82 dBm
M5
45 \\\\
145 I,
445 \
554
155
N \’1 DL <1502 dBim,
55
k-1
455
Center 2.180000 GHz Span 2.000 MHz
#Res BW 150 kHz #VBW 470 kHz* #Sweep 5.000 s (1001 pts)
MG [gstarus

Document 75941448 Report 04 Issue 1

Page 27 of 77



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

= Kersk R oo s
RL RF 50 Q DC ALIGN AUTO | 01:08:45PM Apr16, 2018
A :RMS TRACE
enter Freq 2.110000000 GHz I va Type vcEfi2345 6
IFGain:Low #Atten: 10 dB peT|A NNNNN
Mkr1 2.110 000 GHz
Ref Offset 50.43 dB
o gs.rdiv Ref 44.43 dBm -26.12 dBm
34
’.,.--_--.
2.4
144 /
443
557
156
DL1 -19.02 dBen|
1
-256
Y
456
Center 2.110000 GHz Span 2.000 MHz
#Res BW 200 kHz #VBW 620 kHz* #Sweep 5.000 s (1001 pts)
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

- Keyaaht Spectrum Anlyeet - Swept S _ _ _ To T )
RL RF 08 DC | | SENSE:INT| SOURLCE OFF | ALIGN AUTO | 12:50:43 PM Apr16, 2018
A Avg Type: RMS TRACE[] 23456
enter Freq 2.180000000 GHz S5 wde s Trig: FreeRun meill
IFGain:Low #Atten: 10 dB DET|ANNNNN
Mkr1 2.180 000 GHz
Ref Offset 50.42 dB
{0 gevdiv Ref 44.42 dBm -25.68 dBm
34
-"_“-\-.\-
244 N
144 \
4.42 \\\
558 \
156 RN
1 OL1 -19.02 dBen|
256
356
456
Center 2.180000 GHz Span 2.000 MHz
#Res BW 200 kHz #VBW 620 kHz* #Sweep 5.000 s (1001 pts)
MG [gstarus
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Configuration B

Maximum Output Power 43 dBm

Product Service

Antenna

NB-loT SA Modulation

NB-loT SA Carrier
Bandwidth

Band Edge (MHz)

Channel Position B

Channel Position T

A

N:QPSK

N:180 kHz

2,110.0

2,180.0

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

Channel Position B

= Keysight Spectrum Analyzer - Swept S4
AL 5

enter Fred. 2.1 DOII]I]DO'I] GHz

]

Ref Offset 50.72 dB

10 dBidiv.  Ref 30.72 dBm
Leg

IFGain:Low

URCE OFF

PNO: Wide -#— Trig: Free Run
#Atten: 6 dB

Avg Type: RMS

To T )

03:57:14 PM Apr13, 2018
TRACE(] 23456

TYRE| AR
peT|A NNNNN

Mkr1 2.110 000 GHz
-21.62 dBm

207

iy

n7

0720

B

-19.3

|
¢
/
|

DLt 1902 dfen|

T VT L S

n»‘lwww

| Vwmﬁll

Phiesorir

Center 2.110000 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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Product Service

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

Channel Position T

= Yo e~ SweptSA oo e
RL RF 08 DC URCE OFF 1 03:55:18 PM Apr13, 2018
N Avg Type: RMS TRACE[} 23456
enter Freq 2.180000000 GHz o Trig: FreeRun rm'

Ref Offset 50.71 dB

10 dBidiv.  Ref 30.71 dBm
Leg

PHO: Wide
IFGain:Low

#Atten: 6 dB

e
per|A NNNNN

Mkr1 2.180 000 GHz
-21.20 dBm

07

L

o070 ‘H‘F

H[
4.3

193

DLt 19,02 dBen|

A3

393 AN

) b
493

UWW"MWW

Center 2.180000 GHz
#Res BW 3.3 kHz

MSG

#VBW 10 kHz*

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

STATUS

Limit MIMO

-13 dBm- 10 * Log (4) = -19 dBm
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24 TRANSMITTER SPURIOUS EMISSIONS

241 Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53 (h)
Industry Canada RSS-139, Clause 6.5

24.2 Date of Test and Modification State

16 April 2018 - Modification State 0

243 Test Equipment Used

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

244 Environmental Conditions

Ambient Temperature 23°C
Relative Humidity 38%

2.4.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01.

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.

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

2.4.6 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

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 01:02:24 PM Apr16, 2018
enter Freq 2.000004500 GHz . #Avg Type: RMS ”’-‘CE_li 23456
NFE PNO: Fast —»—  1rig: Free Run TYeE|v
IFGain:Low #Atten: 10 dB DET|A NNNNN
Mkr1 2.110 8 GHz
Ref Offset 51.46 dB
lggardiv Ref 47.12 dBm 37.61 dBm
1
. ¢
71
171
7.12
288
129
DL -19.02 dBen|
29
L e et ]
329
429
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 B - Band 2 - Range 4000 to 12000 MHz

- Keyaaht Spectrum Amlyeer~ Swept _ _ _ ==
RL RF 500 OC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 11:59:11 AM Apr 16, 2018
X #Avg Type: RMS TRACE[] 23456
enter Freq 8.000000000 GHz oo s Trig: FreeRun mﬁll
IFGain:Low #Atten: 6 dB DET|ANNNNN
Mkr1 4.734 0 GHz
Ref Offset 35.91 dB
{0 gevdiv Ref 20.00 dBm -44.58 dBm
100
000
100
00 0L1 19,02 dB |
300
400 1
\-——"‘!MA B s Ly e e
500
0.0
0.0
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
MG [gstarus
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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 18000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 11:59:46 AM Apr16, 2018
enter Freq 15.000000000 GHz i #Avg Type: RMS TRACE[12345 6
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB oeT|A NNNNN
Mkr1 14.260 2 GHz
Ref Offset 43.41 dB
o gE.rdi\r Ref 20.00 dBm -42.64 dBm
100
000
100
200 DL1 1902 ﬁnl
-0
40.0 %1
e e, |
500
0.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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 B - Band 4 - Range 18000 to 25000 MHz

— Keysight Spectrum Analyzer - Swept S T & e
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:47:10 PM Apr 16, 2018
- #Avg Type: RMS TRACE[] 23456
enter Freq 21.500000000 GHz oo s Trig: FreeRun mﬁl: e
IFGain:High #Atten: 0 dB oerl
Mkr1 23.909 4 GHz
Ref Offset .20 dB
{0 gevdiv Ref -10.71 dBm -73.40 dBm
L1 19,02 dB|
207
307
407
0.7
@07
Al
" h & —
o — S
07
07
-101
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
MG [gstarus
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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 - Band 1 - Range 0.009 to 4000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 12:58:45 PM Apr16, 2018
enter Freq 2.000004500 GHz . #Avg Type: RMS ”’-“:5!1 23456
NFE PNO: Fast —»—  1rig: Free Run TYeE|v
IFGain:Low #Atten: 10 dB peT|A NNNNN
Mkr1 2.170 8 GHz
Ref Offset 51.46 dB
{0 geuiv Ref 50.42 dBm 37.51 dBm
04 1
304
204
04
0420
958
196 DL1 -19.02 dBem|
L- ]
=13
Bl
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 2 - Range 4000 to 12000 MHz

— Keysight Spectrum Analyzer - Swept SA oo e
RL RF [s0n DC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:36:39 PM Apr 16, 2018
enter Freq 8.000000000 GHz #Avg Type: RMS TRacE[1 23456
4 Pﬁs: wp  Trig: Free Run TIFE| Vi

IFGain:Low #Atten: 6 dB DET|ANNNNN

Ref Offset 35.91 dB

10dBidiv  Ref 20.00 dBm
Leg

Mkr1 4.736 0 GHz
-44.48 dBm

100

000

100

DL 1902 ﬁml

Start 4.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*
[gstarus

Stop 12.000 GHz
#Sweep 16.00 s (16000 pts)
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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 - Band 3 - Range 12000 to 18000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 508 OC ENSE:INT| SOURCE OFF | ALIGNAUTO | 12:37:05 PM Apr 16, 2018
enter Freq 15.000000000 GHz . #Avg Type: RMS TRACE[12345 6
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB per|A NNNNN
Mkr1 14.343 7 GHz
Ref Offset 43.41 dB
{0 geuiv Ref 20.00 dBm -42.58 dBm
100
000
-100
. 011 1902 g
-0
-40.0 1
——— ~"
800
0.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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 4 - Range 18000 to 25000 MHz

= epight Spectnum Anabzer - Swept SA To T )
RL RF EFET | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:48:45 PM Apr 16, 2018
R #Avg Type: RMS TRACE[] 23456
enter Freq 21.500000000 GHz oo s Trig: FreeRun ‘Weill
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 23.941 9 GHz
Ref Offset 9.20 dB
{0 gevdiv Ref -10.71 dBm -73.39 dBm
OL1 -19.02 g6
207
-:7
407
07
€07
1
70.7
- . S . S —
e
07
07
10
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
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 - Band 1 - Range 0.009 to 4000 MHz

— Keysight Spectrum Analyzer - Swept A =l e
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 01:05:58 PM Apr16, 2018
enter Freq 2.000004500 GHz . #Avg Type: RMS ”’-‘CE_li 23456
NFE PNO: Fast —»—  1rig: Free Run el
IFGain:Low #Atten: 10 dB peT|A NNNNN
Mkr1 2.124 3 GHz
Ref Offset 51.46 dB
o gE.rdi\r Ref 49.44 dBm 36.12 dBm
B4 ’1
24
19.4
9.44
056
106
DL 1902 dbn|
208
| B B i S
06 groemr?
406
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 B - Band 2 - Range 4000 to 12000 MHz

- Keyaaht Spectrum Amlyeer~ Swept _ _ _ To T )
RL RF 500 OC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:03:23 PM Apr16, 2018
X #Avg Type: RMS TRACE[] 23456
enter Freq 8.000000000 GHz oo s Trig: FreeRun mﬁll
IFGain:Low #Atten: 6 dB DET|ANNNNN
Mkr1 4.735 0 GHz
Ref Offset 35.91 dB
{0 gevdiv Ref 20.00 dBm -44.64 dBm
100
000
100
00 0L1 19,02 dB |
300
400 1
\———P!N\..f‘\ I e ranannt B e e e
500
0.0
0.0
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
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 - Band 3 - Range 12000 to 18000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 508 OC ENSE:INT| SOURCE OFF | ALIGNAUTO | 12:03:49 PM Apr 16, 2018
enter Freq 15.000000000 GHz . #Avg Type: RMS TRACE[12345 6
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB per|A NNNNN
Mkr1 14.376 7 GHz
Ref Offset 43.41 dB
{0 geuiv Ref 20.00 dBm -42.60 dBm
100
000
-100
. 011 1902 g
-0
-40.0 1
— ~["
800
0.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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 - Band 4 - Range 18000 to 25000 MHz

— Keysight Spectrum Analyzer - Swept S _ _ _ T & e
AL RF 00 0C | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:45:38 PM Apr16, 2018
- #Avg Type: RMS TRACE[] 23456
enter Freq 21.500000000 GHz oo s Trig: FreeRun mﬁl: e
IFGain:High #Atten: 0 dB oerl
Mkr1 23.922 9 GHz
Ref Offset 9.20 dB
{0 gevdiv Ref -10.71 dBm -73.40 dBm
DL1 -13.02 dB|
27
07
407
507
807
al
" A ]
. e,
807
7
-1
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
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 T - Band 1 - Range 0.009 to 4000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 12:55:21 PM Apr16, 2018
enter Freq 2.000004500 GHz . #Avg Type: RMS ”’-‘CE_li 23456
NFE PNO: Fast —»—  1rig: Free Run el
IFGain:Low #Atten: 10 dB DET|A NNNNN
Mkr1 2.166 3 GHz
Ref Offset 51.46 dB
lggardiv Ref 47.71 dBm 35.70 dBm
1
77
77
177
n
22
123
DL -19.02 dBn|
23
23
423
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 2 - Range 4000 to 12000 MHz

- Keyaaht Spectrum Amlyeer~ Swept _ _ _ To T )
AL RF s00_DC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:34:25 PM Apr 16, 2018
X #Avg Type: RMS TRACE[] 23456
enter Freq 8.000000000 GHz oo s Trig: FreeRun ‘Weill
IFGain:Low #Atten: 6 dB DET|ANNNNN
Mkr1 4.741 0 GHz
Ref Offset 35.91 dB
{0 gevdiv Ref 20.00 dBm -44.69 dBm
100
000
100
00 0L1 19,02 dB |
300
400 1
\JWWW‘M&#—-’W e S S SRS
500
0.0
0.0
Start 4.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)
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 T - Band 3 - Range 12000 to 18000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 508 OC ENSE:INT| SOURCE OFF | ALIGNAUTO | 12:34:51 PM Apr 16, 2018
enter Freq 15.000000000 GHz . #Avg Type: RMS TRACE[12345 6
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB per|A NNNNN
Mkr1 14.368 2 GHz
Ref Offset 43.41 dB
{0 geuiv Ref 20.00 dBm -42.59 dBm
100
000
-100
. 011 1902 g
-0
-40.0 1
b —l
800
0.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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 4 - Range 18000 to 25000 MHz

= epight Spectnum Anabzer - Swept SA To T )
RL RF EFET | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:48:45 PM Apr 16, 2018
R #Avg Type: RMS TRACE[] 23456
enter Freq 21.500000000 GHz oo s Trig: FreeRun ‘Weill
IFGain:High #Atten: 0 dB DET|A NNNNN
Mkr1 23.941 9 GHz
Ref Offset 9.20 dB
{0 gevdiv Ref -10.71 dBm -73.39 dBm
OL1 -19.02 g6
207
-:7
407
07
€07
1
70.7
- . S . S —
e
07
07
10
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
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 B - Band 1 - Range 0.009 to 4000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 01:09:32PM Apr16, 2018
enter Freq 2.000004500 GHz . #Avg Type: RMS ”’-‘CE_li 23456
NFE PNO: Fast —»—  1rig: Free Run el
IFGain:Low #Atten: 10 dB DET|A NNNNN
Mkr1 2.128 8 GHz
Ref Offset 51.46 dB

o gE.rdi\r Ref 49.61 dBm 35.22 dBm
36 ?1
P13
196
961
03
104

DL1 -19.02 dBn|

204
-30.4
404
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
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 B - Band 2 - Range 4000 to 12000 MHz

— Keysight Spectrum Analyzer - Swept S T & e
RL RF [s0n DC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:05:36 PM Apr 16, 2018
#Avg Type: RMS TRaCE[] 23456
enter Freq 8.000000000 GHz vg Type me_h

PNO: Fast ~+—  1rig: Free Run

peT|A NNNNN

IFGainLow #Atten: 6 dB

oo R Tooden MK %454 dem
100

000

100

200 LAELIGE 0]
200

400 1

w0 \_—/!Www‘uf‘h———’w- B I S
£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 [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 - Band 3 - Range 12000 to 18000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 508 OC ENSE:INT| SOURCE OFF | ALIGNAUTO | 12:06:04 PM Apr 16, 2018
enter Freq 15.000000000 GHz . #Avg Type: RMS TRACE[12345 6
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB per|A NNNNN
Mkr1 14.363 7 GHz
Ref Offset 43.41 dB
{0 geuiv Ref 20.00 dBm -42.62 dBm
100
000
-100
. 011 1902 g
-0
-40.0 1
e e e e
800
0.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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 B - Band 4 - Range 18000 to 25000 MHz

— Keysight Spectrum Analyzer - Swept S T & e
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:43:46 PM Apr 16, 2018
- #Avg Type: RMS TRACE[] 23456
enter Freq 21.500000000 GHz oo s Trig: FreeRun mﬁl: e
IFGain:High #Atten: 0 dB oerl
Mkr1 23.948 9 GHz
Ref Offset .20 dB
{0 gevdiv Ref -10.71 dBm -73.35 dBm
L1 19,02 dB|
207
307
407
0.7
@07
Al
70.7 1 —4 —]
07
07
-
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
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 T - Band 1 - Range 0.009 to 4000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 08 DC ENSE:INT| SOURCE OFF | ALIGN AUTO | 01:09:32PM Apr16, 2018
enter Freq 2.000004500 GHz . #Avg Type: RMS ”’-‘CE_li 23456
NFE PNO: Fast —»—  1rig: Free Run el
IFGain:Low #Atten: 10 dB DET|A NNNNN
Mkr1 2.128 8 GHz
Ref Offset 51.46 dB

o gE.rdi\r Ref 49.61 dBm 35.22 dBm
36 ?1
P13
196
961
03
104

DL1 -19.02 dBn|

204
-30.4
404
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
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 - Band 2 - Range 4000 to 12000 MHz

— Keysight Spectrum Analyzer - Swept S T & e
RL RF [s0n DC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:05:36 PM Apr 16, 2018
#Avg Type: RMS TRaCE[] 23456
enter Freq 8.000000000 GHz vg Type me_h

PNO: Fast ~+—  1rig: Free Run

peT|A NNNNN

IFGainLow #Atten: 6 dB

oo R Tooden MK %454 dem
100

000

100

200 LAELIGE 0]
200

400 1

w0 \_—/!Www‘uf‘h———’w- B I S
£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 [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 - Band 3 - Range 12000 to 18000 MHz

T Vet Specinum Aayaer - SWept oA To o
RL RF 508 OC ENSE:INT| SOURCE OFF | ALIGNAUTO | 12:06:04 PM Apr 16, 2018
enter Freq 15.000000000 GHz . #Avg Type: RMS TRACE[12345 6
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB per|A NNNNN
Mkr1 14.363 7 GHz
Ref Offset 43.41 dB
{0 geuiv Ref 20.00 dBm -42.62 dBm
100
000
-100
. 011 1902 g
-0
-40.0 1
e e e e
800
0.0
-70.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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 - Band 4 - Range 18000 to 25000 MHz

— Keysight Spectrum Analyzer - Swept S T & e
AL RF {500 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:43:46 PM Apr 16, 2018
- #Avg Type: RMS TRACE[] 23456
enter Freq 21.500000000 GHz oo s Trig: FreeRun mﬁl: e
IFGain:High #Atten: 0 dB oerl
Mkr1 23.948 9 GHz
Ref Offset .20 dB
{0 gevdiv Ref -10.71 dBm -73.35 dBm
L1 19,02 dB|
207
307
407
0.7
@07
Al
70.7 1 —4 —]
07
07
-
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
MsG [gstarus
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Maximum Output Power 43 dBm
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position B - Band 1 - Range 0.009 to 4000 MHz

- Keysight Spectrurn Analyzer - Swept 54 ri:[i]@
2 09 _oc] I 03:44:56 PM Apr 13, 2018
Ref Level 37.46 dBm #Avg Type: RMS TRAcE[l 23456
WFE PNO: Fast ~—»—  1rig: Free Run EW
IFGain:Low #Atten: 4 dB DETI/ANNNMNN

Ref Offset 51.46 dB
{odBidiv__Ref 37.46 dBm
og

Mkr1 1.220 4 GHz
-48.91 dBm

DL -19.02 dBm|

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 1.5000 GHz
#Sweep 3.000 s (3000 pts)
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position B - Band 2 - Range 4000 to 12000 MHz

= Kersk R oo s
RL RF 50 Q DC 1 04:00:34 PM Apr13, 2018
#Avg Type: RMS TRACE
enter Freq 5.250000000 GHz G Fou s Trig: FreeRun vg Type rm'\i 23456
IFGain:Low #Atten: 6 dB peT|A NNNNN
Mkr1 2.110 0 GHz
Ref Offset 35.91 dB
o gs.rdiv Ref 20.00 dBm -27.52 dBm
100
000
00
200 1 oL 1902 ﬁnl
300
400
e ] I o e N I B i
50.0 e
£00
700
Start 1.500 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 15.00 s (15000 pts)
MSG STATUS

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

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

- Keyaaht Spectrum Anlyeet - Swept S =@ )
RL RF [s00 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:42:00 PM Apr 16, 2018
enter Freq 15.000000000 GHz #Avg Type: RMS TRACE[12345 6

PNO: Fast ~+—  1rig: Free Run

TYPE| WA
peT|A NNNNN

IFGain:High #Atten: 0 dB
Mkr1 14.278 7 GHz
Ref Offset 43.41 dB

{0 gevdiv Ref 20.00 dBm -42.64 dBm

100

000

100

0 DLt 18,02 o
00

Al
400 )4
e -

£00

£00

0.0

Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
MG [gstarus
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position B - Band 4 - Range 18000 to 25000 MHz

- Fepught Spectnum Anslyzer - Swept 54 =
RL RF 50 Q DC ALIGN AUTO | 01:56:18 PM Apr16, 2018
enter Freq 21.500000000 GHz . #Avg Type: RMS ”’-“:5!1 23456
PNO: Fast —+—  1rig: Free Run TvPE|
IFGain:High #Atten: 0 dB oeT|A NNNNN
Mkr1 23.925 9 GHz
Ref Offset 9.29 dB
lggardiv Ref -10.71 dBm -73.19 dBm
DL1 -19.02 dBen|
27
307
07
507
07
707 91
I P ]
07
07
B[]
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
MsG [gstatus

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

Channel Position M - Band 1 - Range 0.009 to 4000 MHz

RL RF I

Ref Level 38.46 dBm

| SENSE:INT| SOURCE OFF

NFE

PNO: Fast ~+—  1rig: Free Run

#Avg Type: RMS

=5 )
03:50:37 PM Apr13, 2018

"R"*Cfll 23456
TRE | WA

peT|A NNNNN

IFGain:Low #Atten: 4 dB
Mkr1 1.500 0 GHz
Ref Offset 51.46 dB
o gdB.rdIv Ref 38.46 dBm -52.27 dBm
x5
185
846
-1.54
115
DL 1902 dfin|
s
315
-41.5
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
MSG STATUS
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position M - Band 2 - Range 4000 to 12000 MHz

= Kersk R oo s
RL RF 50 Q DC ALIGN AUTO | 12:43:18 PM Apr16, 2018
#Avg Type: RMS TRACE
enter Freq 8.000000000 GHz G Fou s Trig: FreeRun vg Type rm'\i 23456
IFGain:Low #Atten: 6 dB peT|A NNNNN
Mkr1 4.733 0 GHz
Ref Offset 35.91 dB
o gs.rdiv Ref 20.00 dBm -44.57 dBm
100
000
00
200 oL 1902 ﬁnl
300
40.0 al
. \.-_4'1-»‘\./\,\ B ey e - ]
£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 [gstatus

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

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

— Kepsight Spectnum Analyzer - Swept SA (=
AL RF [s00 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:43:44 PM Apri6, 2018
enter Freq 15.000000000 GHz #Avg Type: RMS TRACE[12345 6

PHO: Fast

s Trig: Free Run

TYPE| WA
peT|A NNNNN

IFGain:High #Atten: 0 dB
Mkr1 14.270 7 GHz
Ref Offset 43.41 dB
{0 gevdiv Ref 20.00 dBm -42.63 dBm
100
000
100
0 DL1 1902 df|
=300
Al
400 \ &
Bt -
-50.0
£00
0.0
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
MG [gstarus
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position M - Band 4 - Range 18000 to 25000 MHz

P Kevek Aralyzer - Swept 54 [E=R |§
RL RF 50 Q DC ALIGN AUTO | 01:55:09 PM Apr16, 2018
#Avg Type: RMS TRACE
enter Freq 21.500000000 GHz G Fou s Trig: FreeRun vg Type rm'\i 23456
IFGain:High #Arten: 0 dB oeT|A NNNNN
Mkr1 23.890 9 GHz
Ref Offset 9.29 dB
o gs.rdiv Ref -10.71 dBm -73.30 dBm
DL 4902 ﬂhl
27
<307
07
507
£0.7
-70.7 _}_1
I e g
07
407
A0
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
MsG [gstatus

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

Channel Position T - Band 1 - Range 0.009 to 4000 MHz

— Keysight Spectrum Analyzer - Swept A =l
RL RF [s00  OC | SENSE:INT| SOURCE OFF | | 03:56:03 PM Apr 13, 2018
Ref Level 36.46 dBm #Avg Type: RMS TRACE[12345 6

NFE PNO: Fast ~»—  Trig: Free Run

TYPE| WA
peT|A NNNNN

IFGain:Low #Atten: 4 dB
Mkr1 1.370 5§ GHz
Ref Offeet 51 46 dB
19 gmiay Ref 36.46 dBm -48.57 dBm
x5
165
646
-3.54
135
DL 1902 ﬂ"|
235
-335
435 1
535
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
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 - Band 2 - Range 4000 to 12000 MHz

= pPw—m——rTy ==
RL RF 08 DC ALIGN AUTO | 12:39:51 PM Apr16, 2018
#Avg Type: RMS TRACE
enter Freq 8.000000000 GHz Pt s Trig: FreeRun vg Type: W,J\i 23456
IFGain:Low #Atten: 6 dB pet|A NNNNN
Mkr1 4.735 0 GHz
Ref Offset 35.91 dB
o gs.rdiv Ref 20.00 dBm -44.70 dBm
100
000
00
200 DL1 1902 ﬁnl
-0
400 1
\JWWWW—#W‘-M— — e D
500
0.0
-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 [gstatus

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

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

- Keyaaht Spectrum Anlyeet - Swept S =@ )
RL RF [s00 oC | | SENSE:INT| SOURCE OFF | ALIGN AUTO | 12:40:16 PM Apr 16, 2018
enter Freq 15.000000000 GHz #Avg Type: RMS TRACE[12345 6

PHO: Fast

s Trig: Free Run

TYPE| WA
peT|A NNNNN

IFGain:High #Atten: 0 dB
Mkr1 14.355 7 GHz
Ref Offset 43.41 dB

{0 gevdiv Ref 20.00 dBm -42.57 dBm

100

000

100

0 DLt 18,02 o
00

400 1

— ~ ]

£00

£00

0.0

Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
MG [gstarus
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position T - Band 4 - Range 18000 to 25000 MHz

= Kersk R oo s
RL RF 50 Q DC T| SOURCE OFF | ALIGN AUTO | 01:53:47 PM Apr16, 2018
#Avg Type: RMS TRACE
enter Freq 21.500000000 GHz G Fou s Trig: FreeRun vg Type rm'\i 23456
IFGain:High #Arten: 0 dB oeT|A NNNNN
Mkr1 23.877 4 GHz
Ref Offset 9.29 dB
o gs.rdiv Ref -10.71 dBm -73.28 dBm
DL 4902 ﬂhl
27
<307
07
507
£0.7
70.7 ry
e i
07
407
B[]
Start 18.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 14.00 s (14000 pts)
MsG [gstatus
Limit MIMO -19dBm

Document 75941448 Report 04 Issue 1

Page 50 of 77



&

Product Service

2.5 RADIATED EMISSIONS

251 Specification Reference
FCC CFR 47 Part 2, Clause 2.1053

FCC CFR 47 Part 27, Clause 27.53 (c)
Industry Canada RSS-139, Clause 6.5

2.5.2 Date of Test and Modification State

29 March 2018 - Modification State O

253 Test Equipment Used

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

254 Environmental Conditions

Ambient Temperature 21.8°C
Relative Humidity 33.0%

255 Test Method
The test was applied in accordance with test method requirements of ANSI/TIA-603-C-2004.
A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on
a remotely controlled turntable within the chamber. Measurements of emissions from the EUT

were obtained with the Measurement Antenna in both Horizontal and Vertical Polarisations.

The Applicant declared that the highest internally generated frequency would be up to 2500MHz
and so the upper limit for measurement was calculated at 10 times this, which is 25GHz.

Emissions identified within the range 30MHz — 25GHz were then formally measured using a
Peak detector as the worst case.

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

In the frequency Range 1GHz — 25GHz, the measurement was performed with a resolution
bandwidth of 1MHz.

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

The limits for Spurious Emissions have been calculated, as shown below using the following
formula:

Field Strength of Carrier - (43 + 10Log (P)) dB
Where:

Field Strength is measured in dBuV/m
P is measured Transmitter Power in Watts
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Determination of Spurious Emission Limit

As the EUT does not have an integral antenna, the field strength of the carrier has been
calculated assuming that the power is to be fed to a half-wave tuned dipole as per 2.1053 (a).

Ewm=(30 x Gi x Po )°®/ d
Where Giis the antenna gain of an ideal half-wave dipole,
P.is the power out of the transceiver in W,

d is the measurement distance in meter.

Therefore at 3m measurement distance the field strength using the lowest transceiver output
power would be:

Ewm)=(30 x 1.64 x 40)°°/ 3 = 25.61V/m = 148.17dBuV/m

As per 24.238 the spurious emission must be attenuated by 43 + 10log (Po) dB this gives:
43 + 10log(40) = 59.02dB

Therefore the limit at 3m measurement distance is:

148.17 — 59.02 = 89.15 dBpV/m

This limit has been used to determine Pass or Fail for the harmonics measured and detailed in
the following results.

2.5.6 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 1000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 56.84 dBuv/m
Ref 100 dBupv/m “ALt 0 dB SWT 10 ms 35.335000000 MHz
100
oo
1 PK| a
D1 82.2|dB*
-
DS
70
P
60
0
" { iAo
le " B
30
20
10
o
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 30.MAR.2018 10:10:23

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 1000 to 8000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 55.27 dBpv/m
Ref 100 dBpv/m “Att O dB SWT 60 ms 2.114500000 GHz
100
oo
1 PK] 82.2|a
A D1 82. B*
oo
TDS
70
PA
PS
60 T
v
W
6DB
l-40 AC
30
20
10
o
Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 29.MAR.2018 16:01:42
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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 - Band 3 - Range 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 52.33 dBuv/m
Ref 100 dBupv/m *Att 0 dB SWT 85 ms 16.722000000 GHz
100
oo
1 PK| a
D1 82.2|dB*
A XH I .
DS
70
p
60
1
v
50
6DB
AC
30
20
10
o
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:56:21

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 4 - Range 18000 to 22000 MHz

RBW 1 MHZ Marker 1 [T1 ]
VBW 3 MHz 59.24 dBpv/m
Ref 100 dBuv/m “Att O dB SWT 35 ms 21.097500000 GHz

100

oo

I |, D1 82.2|dB*

TDS
70

6DB
a0 AC

Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 14:01:11
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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 - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 60.38 dBuv/m
Ref 100 dBupv/m “ALt 0 dB SWT 10 ms 35.820000000 MHz
100
oo
1 PK| a
D1 82.2|dB*
-
DS
70
1 pe
Teo0
0
\ e » 5D
[T TN T E T 6DB
il '
30
20
10
o
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 30.MAR.2018 10:06:13

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 1000 to 8000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.14 dBpVv/m
Ref 100 dBpv/m ALt 0 dB SWT 60 ms 2.176500000 GHz
100
oo
1 PK] 82.2|a
A D1 82. B*
oo
TDS
70
PA
PS
60
1
v
50
6DB
l-40 AC
30
20
10
o
Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 29.MAR.2018 16:07:17
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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 - Band 3 - Range 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.49 dBuv/m
Ref 100 dBupv/m *Att 0 dB SWT 85 ms 16.860500000 GHz
100
oo
1 PK| a
D1 82.2|dB*
A XH I .
DS
70
p
60
1
50
6DB
AC
30
20
10
o
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:52:12

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 4 - Range 18000 to 22000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.52 dBuV/m
Ref 100 dBuv/m “Att 0 dB SWT 35 ms 21.309500000 GHz

100

oo

I |, D1 82.2|dB*

70

6DB
a0 AC

Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 14:06:53
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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 - Band 1 - Range 0.009 to 1000 MHz

Ref 100 dBpv/m

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.59 dBuv/m
“ ALt 0 dB SWT 10 ms 35.820000000 MHz

W-W prm—— -MW‘WW‘(P

100
90
1 PK]
m D1 82.2
[V IEW L so
70
1
760
0
|30
20
10
0

Start 30 MHz

Date: 30.MAR.2018 10:02:07

97 MHz/ Stop 1 GHz

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 1000 to 8000 MHz

Ref 100 dBpv/m

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 52.64 dBuv/m
*Att O dB SWT 60 ms 2.123000000 GHz

100

90

=y
o

=
>
<
T

(80

D1 82.2

dB*

70

60

Start

Date: 29.MAR.2018 16:10:52

1 GHz

700 MHz/ Stop 8 GHz
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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 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.04 dBuv/m
Ref 100 dBpv/m “ ALt 0 dB SWT 85 ms 16.966000000 GHz
100
oo LAl
1 PK]
D1 82.2|dB*

80

70

60

50
6DB
AC

30

o

20

10

0

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:48:12

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 4 - Range 18000 to 22000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.71 dBuvV/m
Ref 100 dBuv/m *Att O dB SWT 35 ms 20.586000000 GHz
100
% LA
AR D1 82.2|dB*
80
TDS
70
1 PS
60 v
50
6DB
40 AC
30
20
10
o
Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 14:17:08
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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 T - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 56.91 dBuvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 10 ms 37.760000000 MHz
100
90
1 PK] d
m D1 82.2|dB*
[V IEW L so
70
160
v
0
L e
Lad A ‘A

o
il bt
Wetapy

Start 30 MHz

Date: 30.MAR.2018 09:57:37

97 MHz/

Stop 1 GHz

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 1000 to 8000 MHz

Ref 100 dBpv/m

RBW 1 MHz
VBW 3 MHz
“Att O dB SWT 60 ms

Marker 1 [T1 ]
51.56 dBuv/m
2.170000000 GHz

=y
o

D1 82.2|dB*

=
>
<
T

Start 1 GHz

Date: 29.MAR.2018 16:18:59

700 MHz/
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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 T - Band 3 - Range 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.07 dBuvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 85 ms 16.766500000 GHz
100
oo LAl
1 PK]
D1 82.2|dB*

80

70

60

50
6DB
AC

30

20

10

0

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:45:04

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 4 - Range 18000 to 22000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.10 dBuVvV/m
Ref 100 dBuv/m *Att O dB SWT 35 ms 21.176500000 GHz
100
% LA
AR D1 82.2|dB*
80
TDS
70
60 ‘1
50
6DB
40 AC
30
20
10
o
Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 14:10:33
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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 - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 58.58 dBuv/m
Ref 100 dBuv/m *Att O dB SWT 10 ms 35.820000000 MHz
100
oo LA
1 PK] u
W D1 82.2|dB*
MED [,
TDS
70
1
ly60
50
" L Ltheatabii ki Wb o
o A AVWW#* WY AC
30
20
10
o
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 30.MAR.2018 09:53:36

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 1000 to 8000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 53.03 dBuv/m
Ref 100 dBuv/m *Att O dB SWT 60 ms 2.124000000 GHz
100
% LA
AR D1 82.2|dB*
80
TDS
70
60
1
v
Lso |
40 AC
30
20
10
o
Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 29.MAR.2018 16:35:10
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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 3 - Range 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.21 dBuVvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 85 ms 16.867000000 GHz
100
oo LAl
1 PK] d
; D1 82.2|dB*
Cso

70

60

50
6DB
AC

30

20

10

0

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:40:30

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 4 - Range 18000 to 22000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.37 dBuVv/m
Ref 100 dBuVv/m “Att O dB SWT 35 ms 20.561000000 GHz
100
9o
1 P d
N D1 82.2(dB*
MAXH L so
TDS
70
60 i
[~50
6DB
40 AC
30
{20
10
o
Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 14:46:18
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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 - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.10 dBuVvV/m
Ref 100 dBpv/m “ ALt 0 dB SWT 10 ms 34.850000000 MHz
100
oo LAl
1 PK] d
m D1 82.2|dB*
[V IEW L so
TDS
70
1
60

Dild yoieh i O
\ WWVJM&»IW st o h

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 30.MAR.2018 09:48:25

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 - Band 2 - Range 1000 to 8000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.79 dBuv/m
Ref 100 dBuv/m *Att O dB SWT 60 ms 2.166000000 GHz

100

% LA

=y
o

D1 82.2|dB*

=
>
<
T

(80

70

60

T

a

3
o

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 29.MAR.2018 16:40:39
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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 - Band 3 - Range 8000 to 18000 MHz

Date:

Ref 100 dBpv/m

*Att O dB

RBW 1 MHz
VBW 3 MHz
SWT 85 ms

Marker 1 [T1 ]
51.33 dBuV/m
16.708000000 GHz

100

90

D1 82.2|dB*
80

30

20

10

0

Start 8 GHz

29.MAR.2018 15:37:10

1 GHz/

Stop 18 GHz

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 - Band 4 - Range 18000 to 22000 MHz

=
T
=

MAXH

Date:

Ref 100 dBuv/m

*Att O dB

RBW 1 MHz
VBW 3 MHz
SWT 35 ms

Marker 1 [T1 ]
57.85 dBpv/m
21.437000000 GHz

100

~90:

D1 82.2|dB*

r~80:

70

r~60:

50

T g A i

40

30

20

10

0

Start 18 GHz

29.MAR.2018 14:51:30

400 MHz/
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Configuration B
Maximum Output Power 43 dBm

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position B - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 66.51 dBuv/m
Ref 90 dBuv/m “ALt 0 dB SWT 10 ms 35.335000000 MHz
90
D1 82.2|dB*
Fso
TDS
PS
| P
41 Il ul
6DB
AC
20
10
o}
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.MAR.2018 17:28:41
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position B - Band 2 - Range 1000 to 8000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 52.85 dBuv/m
Ref 100 dBuV/m “Att 0 dB SWT 60 ms 2.110000000 GHz

100

oo

D1 82.2|dB*
MAXH 80

~70

6DB
40 AC

30

20

—10

)

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 29.MAR.2018 16:47:44

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position B - Band 3 - Range 8000 to 18000 MHz

RBW 1 MHZ Marker 1 [T1 ]
VBW 3 MHz 51.16 dBpvV/m
Ref 100 dBuV/m “Att O dB SWT 85 ms 16.718000000 GHz

100

oo

A D1 82.2|dB*
MAXH so

TDS
70

60

6DB
AC

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:34:20
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

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

Ref 100 dBupv/m * ALt 0 dB

RBW 1 MHz
VBW 3 MHz
SWT 35 ms

Marker 1 [T1 ]
58.25 dBuv/m
20.807500000 GHz

100

~90

D1 82.2|dB*

80

30

20

—10

)

Start 18 GHz

Date: 29.MAR.2018 15:00:36

400 MHz/

Stop 22 GHz

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

Channel Position M - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.12 dBpv/m
Ref 90 dBuv/m ATT O dB SWT 10 ms 31.455000000 MHz
90
D1 82.2|dB*
—80
1 PK]
L.
[
60
I I A —— ¢
—20
—10
(o}
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.MAR.2018 17:24:15
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Product Service

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position M - Band 2 - Range 1000 to 8000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 53.58 dBuv/m
Ref 100 dBuV/m “Att 0 dB SWT 60 ms 2.144500000 GHz

100

oo

D1 82.2|dB*
MAXH 80

~70

50
6DB
40 AC

30

20

—10

)

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 29.MAR.2018 16:51:26

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position M - Band 3 - Range 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.33 dBuV/m
Ref 100 dBuv/m “Att 0 dB SWT 85 ms 16.929500000 GHz

100

oo

A D1 82.2|dB*
MAXH so

TDS
70

60

6DB
AC

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:31:16
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position M - Band 4 - Range 18000 to 22000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.04 dBuv/m
Ref 100 dBpv/m “ALt 0 dB SWT 35 ms 19.901500000 GHz

100

oo

D1 82.2|dB*
MAXH 80

~70
60

B e e T e

50

40 AC

30

20

—10

)

Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 15:03:57

Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position T - Band 1 - Range 0.009 to 1000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 61.12 dBuV/m
Ref 90 dBuV/m “Att O dB SWT 10 ms 34.365000000 MHz
90
D1 82.2(dB*
L so
1 PK]
L.
1
'y TDS
60
PS
0
l ik
|| l | | VU P LT 110 L L ek
&Mﬂmhkwv WA
L3 AC
—20:
10
[0}
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.MAR.2018 17:17:24
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position T - Band 2 - Range 1000 to 8000 MHz

Ref 100 dBupv/m * ALt 0 dB

RBW 1 MHz
VBW 3 MHz
SWT 60 ms

Marker 1 [T1 ]
51.37 dBuv/m
2.179500000 GHz

100

~90

D1 82.2

80

~70

40

30

20

—10

)

Start 1 GHz

Date: 29.MAR.2018 16:55:17

700 MHz/

Stop 8 GHz

6DB

AC

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

Channel Position T - Band 3 - Range 8000 to 18000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.66 dBpv/m
Ref 100 dBpv/m Att 0 dB SWT 85 ms 16.887000000 GHz
100
90
1 PK] 2la
A D1 82. B*
v
70
60
1
v
50
30
20
10
o
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 29.MAR.2018 15:20:24
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position T - Band 4 - Range 18000 to 22000 MHz

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.37 dBuv/m
Ref 100 dBpv/m “ALt 0 dB SWT 35 ms 21.200500000 GHz
100

~90

D1 82.2|dB*

80

PS

6DB

20

—10

o
Start 18 GHz 400 MHz/ Stop 22 GHz

Date: 29.MAR.2018 15:09:52

Limit -13dBm / 89.15 dBuV/m

The EUT does not exceed -13dBm / 89.15 dBuV/m at the measured frequencies.
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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.

Instrument Manufacturer Type No. TE No. Calibration | Calibration
Period Due
(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Spectrum Analyser | Keysight PXA MY49430624 12 30-Jun-2018
Spectrum Analyser | Keysight PXA MY54410231 12 30-Nov-2018
Network Analyser | Rohde&Schwarz | ZVA40 TE3548 12 02-Oct-2018
Calibration unit Rohde&Schwarz | ZV-Z54 TE4368 12 19-Sep-2018
High Pass filter K&L 11SH10-3000/X18000-0/0 4412 - O/P Mon
Attenuator Weinschel 47-10-34 BU0642 - O/P Mon
Attenuator Weinschel 48-10-43 CH9195 - O/P Mon
Attenuator Weinschel 48-30-43 CH9182 - O/P Mon
RF Load Weinschel WA49-40-33 A1565 - O/P Mon
Power Meter Agilent N1911A MY45101617 - O/P Mon
Power Supply Delta BML 901 250/1 BW96903167 - O/P Mon
Wideband Power | Agilent N1921A MY45242699 - O/P Mon
Sensor
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter | White gold 79 1l TEO00190 12 24-Nov-2018
Band Edge
Spectrum Analyser | Keysight PXA MY49430624 12 30-Jun-2018
Spectrum Analyser | Keysight PXA MY54410231 12 30-Nov-2018
Network Analyser | Rohde&Schwarz | ZVA40 TE3548 12 02-Oct-2018
Calibration unit Rohde&Schwarz | Z2V-Z54 TE4368 12 19-Sep-2018
High Pass filter K&L 11SH10-3000/X18000-0/0 4412 - O/P Mon
Attenuator Weinschel 47-10-34 BU0642 - O/P Mon
Attenuator Weinschel 48-10-43 CH9195 - O/P Mon
Attenuator Weinschel 48-30-43 CH9182 - O/P Mon
RF Load Weinschel WA49-40-33 A1565 - O/P Mon
Power Meter Agilent N1911A MY45101617 - O/P Mon
Power Supply Delta BML 901 250/1 BW96903167 - O/P Mon
Wideband Power Agilent N1921A MY45242699 - O/P Mon
Sensor
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter | White gold 79 1l TEO00190 12 24-Nov-2018
Transmitter Spurious Emissions
Spectrum Analyser | Keysight PXA MY49430624 12 30-Jun-2018
Spectrum Analyser | Keysight PXA MY54410231 12 30-Nov-2018
Network Analyser | Rohde&Schwarz | ZVA40 TE3548 12 02-Oct-2018
Calibration unit Rohde&Schwarz | Z2V-Z54 TE4368 12 19-Sep-2018
High Pass filter K&L 11SH10-3000/X18000-0/0 4412 - O/P Mon
Attenuator Weinschel 47-10-34 BU0642 - O/P Mon
Attenuator Weinschel 48-10-43 CH9195 - O/P Mon
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Instrument Manufacturer Type No. TE No. Calibration | Calibration
Period Due
(months)

Attenuator Weinschel 48-30-43 CH9182 - O/P Mon
RF Load Weinschel WA49-40-33 A1565 - O/P Mon
Power Meter Agilent N1911A MY45101617 - O/P Mon
Power Supply Delta BML 901 250/1 BW96903167 - O/P Mon
Waveguide F.M.I 18-25 GHz N/A - O/P Mon
Wideband Power Agilent N1921A MY45242699 - O/P Mon
Sensor
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter White gold 79 11l TE00190 12 24-Nov-2018
Radiated Emissions
Antenna (Bilog) Schaffner CBL6143 287 24 18-Apr-2018
Antenna 18-40GHz Q-Par Angus Ltd QSH 180K 1511 24 07-Dec-2018
(Double Ridge Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 12-Jan-2019
18GHz - 40GHz Pre- Phase One PS04-0087 1534 12 02-Feb-2019
Amplifier
Screened Room (5) Rainford Rainford 1545 36 09-Jun-2018
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 22-Nov-2018
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
1GHz to 8GHz Low Wright Technologies | APS04-0085 4365 12 18-Oct-2018
Noise Amplifier
Double Ridged ETS-Lindgren 3117 4722 12 01-Mar-2019
Waveguide Horn
Antenna
Double Ridge Schwarzbeck BBHA 9120 B 4848 12 12-Feb-2019
Broadband Horn
Antenna

N/A — Not Applicable

O/P Mon — Output Monitored with Calibrated Equipment

TU -Traceability Unscheduled
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3.2 MEASUREMENT UNCERTAINTY

Product Service

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

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 30 MHz to 20 GHz Amplitude +0.1dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.3dB
Frequency Stability 30 MHz to 2 GHz +5.0Hz
Occupied Bandwidth Up to 20 MHz Bandwidth +1.1Hz
Band Edge 30 MHz to 20 GHz Amplitude +2.3dB
Radiated Emissions, Bilog Antenna, AOATS 30MHz to 1GHz Amplitude 5.1dB*
Radiated Emissions, Horn Antenna, AOATS 1GHz to 40GHz Amplitude 6.3dB*
Worst case error for both Time and Frequency measurement 12 parts in 10°
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SECTION §

ACCREDITATION, DISCLAIMERS AND COPYRIGHT

Document 75941448 Report 04 Issue 1 Page 76 of 77



&

Product Service

41 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

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

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

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

© 2018 TUV SUD Product Service

Document 75941448 Report 04 Issue 1 Page 77 of 77



&)

Product Service

ANNEX A

MODULE LIST
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Configurations A & B

Product Product No R-State Serial No
CT10 LPC102487/1 R1C TO1F410050
RRUS 32 B66A KRC 161 583/1 R1D CF84653938

Software Version:

rus5x_NBloT_GB_SA_for_FCC_test.xIf

(based on CXP9013268/12 R71AC)
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