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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 11 B4
Product Number KRC 161 254/2
IC Model Name AS1612542
BS1612542
Serial Number(s) CF82590507
(based on CXP9013268/6 R66BM)
Hardware Version R3A
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
Non- Tested Variant KRC 1612541
Non-Tested Variant IC Model AS1612541
Name
Start of Test 06 February 2018
Finish of Test 14 February 2018
Name of Engineer(s) Raj Kumar Kallem
Graeme Lawler
Related Document(s) KDB 971168 D01 v02r02

KDB 662911 D01 v02r01

This report has been up issued to Issue 2 and should be read in place of Issue 1. This
report has been up issued to Issue 2 to amend a typographical error from B14 to B4.
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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 and Industry Canada RSS-139 is shown below.

Specification Clause
Section| FCC CFR 47 | FCC CFR 47 RSS- RSS- | Test Description Result
Part 2 Part 27 GEN 139
21 21046 27 50 ) 6.4 Maximum Pe_ak Output Power and Peak to Pass
Average Ratio - Conducted
2.2 2.1049 27.53 6.6 - Occupied Bandwidth Pass
23 2.1051 27.53 (h) - 6.5 |Band Edge Pass
24 2.1051 27.53 (h) - 6.5 [ Transmitter Spurious Emissions Pass
2.5 2.1053 27.53 (c) - 6.5 | Radiated Spurious Emissions Pass
Document 75941045 Report 10 Issue 2 Page 4 of 67
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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 - 2150.0
A LTE+NB loT GB 1 15 MHz 2117.5 - 2147.5
20 MHz 2120.0 - 2145.0
B NB loT SA 1 0.18 MHz 2110.2 2132.5 2154.8

Document 75941045 Report 10 Issue 2 Page 5 of 67



DECLARATION OF BUILD STATUS
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MWMAIN EUT

MANUFACTURING Radio Unit

DESCRIPTION

MANUFACTURER Ericsson AB

PRODUCT NAME RRUS11 B4

PART NUMBER KRC 161 254/1 KRC 161 254,/2

IC Model Name AS1612541 AS1512542
B51612542

SERIAL NUMBER - CF82590507

HARDWARE VERSION - R3A

SOFTWARE VERSION

xrus_NBloT_GB_SA_for_FCC_test
{based on CXP9013268/6 REGEM)

GA0AM, 2560AM

TRANSMITTER OPERATING 2110 to 2155 MHz
RANGE
MODULATIONS LTE, WCDMA: QPSEK, 160AM, LTE, WCDMA: QPSE, 160AM,

GA0AM, 2560AM-
COMA: OPSE, B-PSE, 160AM

INTERMEDIATE FREQUEMCIES

ITU DESIGNATION OF
ERISSION

'WCDRA: IMSOFIW, AMIOFIW

COMA: 1IM30FIW

1.4 MHz BW channel: 1M 10F3W

WCDMA: IMI0FIW, AM20OFSW

3 MHz BW channel: 2M70F3W

1.4 MHz BW channel: 1IM10F5W

5 MHz BW channel: 4MS0F3W

3 MHz BW channel: 2M7TOFSW

10 MHz BW channelt: SM50FSW

5 MHz BW channel: 4MS0FSW

15 MHz BW channel': 14MOF9W

10 MHz BW channel*: SMS0FIW

20 MHz BW channel*: 18MSFIW

15 MHz BW channel*: 14MOFW

WEB-loT 5A: 210EWTD

20 MHz BW channel*: 18M5F3W

NB-loT 5A channel: 210KW7TD

DUTPUT POWER (RMS) (W or

1300 {per port)

1x40W* (per port)

|a brief description of the
imtended use and operation)

dBm}) NEB-1oT SA 1x20W MNB-laT SA 1x20W
FCC ID TABAKRC161254-1 TABAERC161254-2
TASBKRC161254-2
ICID 287AB-AS1612541 2ETAB-AS1612542
287AB-B5S1612542
TECHNICAL DESCRIFTION Base station radio

* Including 2 NB-loT GE carriers.
+Used in LTE only.

Signature

r

I fi I.-.II |
NI ALs i
e b

Linda Grell

Diate

2018-03-27

Mo responsibility will be accepted by TUV SUD Product Service UK Limited as to the accuracy
af the information declared in this document by the manufaciurer.
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15 PRODUCT INFORMATION

151 Technical Description

The Equipment Under Test (EUT) KRC 161 254/1 and KRC 161 254/2 is an Ericsson AB Radio
Unit working in the public mobile service 2100 MHz band which provides communication
connections to 2100 MHz network. The KRC 161 254/1 and KRC 161 254/2 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 75941045 Report 10 Issue 2 Page 7 of 67
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1.6 TEST SETUP
RUSS 11 B4
Terminator Attenuator RF B
PXA Signal
Analyzer Attenuator RF A
10 MHz
Test Computer
CPRI

CT10 Data 1

Data 2
Test Computer

DC Power | Powerin
Supply
—— GND

Document 75941045 Report 10 Issue 2
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1.7

1.8

1.9

1.10
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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

DEVIATION FROM THE STANDARD

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

No modifications were made to the EUT during testing.

ADDITIONAL INFORMATION

The test results relate only to the item(s) tested RRUS 11 B4 KRC 161 254/2
The KRC 161 254/1 is a low power version of the KRC 161 254/2, it has the same Hardware but
the output power is 30W and so can also be considered as compliant too.

Page 9 of 67
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SECTION 2

TEST DETAILS

Document 75941045 Report 10 Issue 2 Page 10 of 67



2.1

211

2.1.2

2.1.3

2.14
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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

12 February 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
Relative Humidity

Test Method

20.7°C
26%

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 45/46 dBm

Peak to Average Ratio (PAR) / Output Power
Channel Position B
Antenna LTE Modulation LTE Carrier Bandwidth
Average Power
PAR (dB)

dBm

A 64QAM 10.0 MHz 6.73 45.47
Total - 45.47

A 64QAM | 15.0 MHz 6.67 45.57
Total - 45.57

A 64QAM | 20.0 MHz 6.70 45.62
Total - 45.62

Document 75941045 Report 10 Issue 2
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Configuration A

Maximum Output Power 45/46 dBm

Product Service

Peak to Average Ratio (PAR) / Output Power
Channel Position T
Antenna LTE Modulation LTE Carrier Bandwidth
Average Power
PAR (dB)

dBm

A QPSK 10.0 MHz 6.71 45.70
Total - 45.70

A | 64QAM | 15.0 MHz 6.67 45.81
Total - 45.81

A | QPSK | 20.0 MHz 6.71 45.81
Total - 45.81

Configuration B

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power

i Channel Position B
Antenna NB IoT Modulation NE loT C_arrler
Bandwidth Average Power
PAR (dB)
dBm
A QPSK 0.2 MHz 4.07 42.27
Total - 42.27

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

B
Spectrum Analyzer 1 +/Spectrum Analyzer 2 +
Power Stat CCOF [Swept SA

KEYSIGHT [nput RF Inpul Z: 50 0

Aften: 6 dB Tg: Free Run Center Freq 2 110200000 GHz

AL > Coupling: AC Comections: Off  Preamp; O #IF Gan' Low  Counts” 10.0 M/10.0 Mgt
Align: Auto Freq Ref Int (S) Radio Std None
w
1 Metrics v iEG{aph v
Average Power
42.25 d8m
46.77 % at 0 dB
100% 321d8
1.0% 38448
0.1% 4.07dB
0.01% 430d8
0.001 % 438d8
0.0001 % 439d8
47848
Peak
47.03 dBm
0.00 8 20.00 dB|
lnfo BV 25,000 MHz |
ud Feb 12,2018 ) [O0| 4
g ) . ? 11:06:50 PM " % 00 7%

Document 75941045 Report 10
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Configuration B

Maximum Output Power 43 dBm

Product Service

NB loT Carrier

Peak to Average Ratio (PAR) / Output Power

Channel Position M

Antenna NB IoT Modulation .
Bandwidth Average Power
PAR (dB)
dBm
A QPSK 0.2 MHz 4.07 42.23
Total - 42.23

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

M
Spectrum Analyzer 1 | Spectrum Analyzer 2 +
Power Stat CCDF Swept SA
.KEYS|GHT Input: RF Input Z: 50 1 Aften: 6 dB Trig: Free Run Center Freq: 2.132600000 GHz
RL hes |Coupling: AC Corrections: Of  |Preamp: Off #IF Gain: Low Counts: 10.0 M/10.0 Mpt
Align: Auto Freq Ref: Int (S) Radio Std: None
wr
1 Metrics v 2 Graph v
Average Power
42.24 dBm
46.72 % at 0 dB
10.0 % 321dB
1.0% 3.83dB
0.1% 4.07 dB
0.01 % 4.30dB
0.001 % 4.38dB
0.0001 % 4.39dB
4.53 dB
Peak
46,77 dBm
0.00 dB 20.00 dB
Info BW 25.000 MHz
1| Feb 12, 2018 % OO s »
- el | ? 11:23:35 PM e [EEEF AN

Configuration B

Maximum Output Power 43 dBm

NB loT Carrier

Peak to Average Ratio (PAR) / Output Power

Channel Position T

Antenna NB IoT Modulation .
Bandwidth Average Power
PAR (dB)
dBm
A QPSK 0.2 MHz 411 42.25
Total - 42.25

Document 75941045 Report 10 Issue 2
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

Center Freq: 2.154800000 GHz
Counts: 10.0 M/10.0 Mpt
Radio Std: None

Spectrum Analyzer 1 | Spectrum Analyzer 2 +
Power Stat CCDF Swept SA
'KEYSIGHT |Input RF Input Z: 50 0 lAtten: 6 dB Trig: Free Run
RL s \Coupling: AC Corrections: Off  Preamp: Off #F Gain: Low
Align: Auto Freq Ref. Int (S)
(57
1 Metrics v 2 Graph v
Average Power _ %0 e :
42.27 dBm
46.46 % at 0 dB i
100% | 32548 ' T
1.0% 3.88d8 : ¥
0.1% 411d8 ! ]
0.01% 4.34dB o
0.001 % 4.43dB [
0.0001 % 4.44 dB hH s
455d8|
Peak 1
46.82 dBm
0.00 4B
Info BW 25.000 MHz

20.00 dB

/WO M ? D/

00| ¥
RHIL S SCibH

Limit

Peak Power

<500 W or =+57 dBm

Peak to Average Ratio

13 dB

Document 75941045 Report 10 Issue 2
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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

12 February 2018 - Modification State 0

2.2.3 Test Equipment Used

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

2.2.4 Environmental Conditions

Ambient Temperature 20.7°C
Relative Humidity 26%

2.2.5 Test Method

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

2.2.6 Test Results
Configuration A

Maximum Output Power 45/46 dBm

Result (KHz)
Antenna LTE LTE Carrier Channel Position B Channel Position M Channel Position T
Modulation | Bandwidth . - -

Occupied -26 dB Occupied -26 dB Occupied -26 dB

Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
A 64QAM 10.0 MHz 9,428.11 9,767.42 - - 9,423.51 9,800.03
A 64QAM 15.0 MHz 14,043.00 | 14,730.00 - - 14,044.00 | 14,660.00
A 64QAM 20.0 MHz 18,455.98 | 19,466.37 - - 18,489.44 | 19,560.46
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B

Spectrum Analyzer 1 Spectrum Analyzer 2 3
Qccupied BW ‘Sweptsa + Q Frequency v - -
'KEYSIGHT [nout RF ingulZ 500 Allen12d8  [Tng FreeRun [Cenler Freq 2 115000000 GHz (mrer—m—
RL  wp. COMIGAC  ComeciorsOF  Preanp OF  Gale.OF AvglHold: 200200 Center Frequency || settings
Aign: Auto Ereq Ref Int () SF Gan Low  Radio Std None 2115000000 GHz
w NFE: Off
Span
1 Grogh 'l Ref Ly Offset 51,68 dB 20,000 MHz
ScalelDiv 10.0 dB Ref Value 55.11 dBm ;
Log CF Step
451 i : ‘ 2.000000 MHz
Auto
i " Man
Freq Offset
0Hz
Center 2.115 GHz #Video BW 300.00 kHz Span 20 MHz
#Res BW 100.00 kHz Sweep 1.93 ms (1001 pts)|
2 Metrics v
Occupied Bandwidh 2] 8
_ 94281 MHz| Total Power [ 53.2 dBm|
[Transit Freq Emor |- -16.752kHz. % of OBW Pover | 99.00%
xdB Bandwidth 9767 MHz xdB 26,0008
' g-) P; . ) | Feb 12,2018 1§ 2] 00 =”
£ 101138 PM 00 #x

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T

Spectrum Analyzer 1 »|Spectrum Analyzer 2 +
Otcupied BW Swept SA
'KEYSIGHT neut RF IpuZ 500  Aflen 12dB [T FreeRun | Cenler Freq: 2 150000000 GHz
RL  ope Coupling Comections' OF ~ Preamp OF  Gate: Off AvglHold: 200200
Align: Auto Freq Ref-Int (S) #FGanLow  Radio Sid None
o NFE: Of
1Greph 'I Ref Lvl Offset 51.71 dB
Scale/Div 10.0 dB Ref Value 56,63 dBm
Log T T [
1661
Center 2.15 GHz #Video BW 300.00 kHz  Span 20 MHz
s BW 100.00 kHz Sweep 1.93 ms (1001 pts)
2 Metrics v
L 94235 MHz| Total Power 53.4d8m)|
TransmitFreq Error | -13.564 kkHz| % of OBW Pover 98.00%
xdB Bandwidih 9,800 MHz xdB 260048
' r’ (1 . )| Feb12.2018 g 00| ¥
o | 10:20:51 PM U] o w

Document 75941045 Report 10 Issue 2
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B

Spectrum Analyzer 1

Spectrum Analyzer 2

Channel Power Occupied BW "+
'KEYSIGHT Inout RF IpuiZ 500 Aflen 12d8  [Tng FreeRun  |Cenler Freq 2 117500000 GHz
RL e (Coupling: AC Comections: O Preamp; Off Gate: Off Awg|Hold: 200/200
hdign: Auto Freq Ref Int (5) #F Gain' Low  Radio Sid: None
[ NFE: Off
1Gregh 'l Ref Lvl Offset 51,66 d8
Scale/Div 10.0 dB Ref Value 54.75 dBm
Log E
p E
14
|
|
' . [ .
Center 2.118 GHz #Video BW 470.00 kHz Span 30 MHz
#Res BW 150.00 kHz Sweep 1.33 ms {1001 pts)
2 Metrics v
Occupled Bandvidth | . :
14.043 MHz Total Power 53.4d8m)|
Transmit Freq Error | AATKHZ % of OB Povier 99.00%)
¥ dB Bandwidth 14.73 MHz xdB -26.00 dB
' g-) (g . 9 Feb 14, 2018
o | 102255 PM

o0 N #
L & 2%

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T

Spectrum Analyzer 1 »|Spectrum Analyzer 2 +
Otcupied BW Swept SA
'KEYSIGHT neut RF IpuZ 500  Aflen12dB [T FreeRun | Cenler Freq 2 147500000 GHz
RL  ope Coupling Comections' OF ~ Preamp OF  Gate: Off AvglHold: 200200
Align: Auto Freq Ref-Int (S) #FGanLow  Radio Sid None
o NFE Of
1.Graph 'I Ref Lvl Offset 51.71 dB
Scale/Div 10.0 dB Ref Value 56.13 dBm
Log T
161
Center 2148 GHz #Video BW 470.00 kHz  Span 30 MHz
s BW 150.00 kHz Sweep 1.33 ms (1001 pts)
2 Metrics v]
| Oceupied Bandwidth :
L 14,044 Mz Total Power 53.6.dBm|
Transmit Freq Emor | -27.511 kHz | % of OBW Power 99.00%)
xdB Bandwidih 14.65 MHz xdB 260048
' Ve . )| Feb12.2018 g 00| ¥
¢ | 10:38:03PM EEFAY

Document 75941045 Report 10 Issue 2
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B

Spectrum Analyzer 1

1 y|Spectrum Anatyzer 2 +
Qccupied BW Swept SA
'KEYSIGHT [nout RF inpulZ 500 Aflen 1208 [Tng FreeRun  |Center Freq 2120000000 GHz
RL . Couping Comections OF  Preamp OF  Gate OF AvglHold: 200200
Ihdign: Auto Freq Ref Int () #F GanLow  Radio Sid None
w NFE: Off
168l 'l Ref Lvl Offset 51.63 dB
ScalelDiv 10.0 dB Ref Value 53.75 dBm
Log
Center 2.12 GHz #Video BW 620,00 kHz  Span 40 MHz
#Res BW 20000 kHz Sweep 1.00 ms (1001 pts)
2 Metrics v
(Occupied Bandvidth | : :
18,456 MHz | Total Power §3.7d8m|
[Transit Freq Emor | 991 kHz| % of OBW Power 99.00%)
% B Bandwidth 19.47 MHz xd8 260048

Feb 12,2018
890 M7 T

o0 N #
L & 2%

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T

Spectrum Analyzer 1 »|Spectrum Analyzer 2 +
Otcupied BW Swept SA
'KEYSIGHT neut RF IpuZ 500  Aflen 12dB  [Tng FreeRun | Cenler Freq 2 145000000 GHz
RL  ope CopingAC  Comeclons OF  Preamp Of  (Gate Of AvglHold: 200200
Align: Auto Freq Ref-Int (S) #FGanLow  Radio Sid None
o NFE: Of
1.Graph 'I Ref Lvl Offset 51.74 dB
Scale/Div 10.0 dB Ref Value 54.61 dBm
Log T l
1481
1
Center 2145GHz #Video BW 620.00 kHz  Span 40 MHz
s BW 200.00 kHz Sweep 1.00 ms (1001 pts)
2 Metrics v]
| Oceupied Bandwidth :
L 18.489 MHz| Total Power 53.7 dBm|
TransmitFreq Error | -12540kkHz| % of OBW Pover 98.00%
xdB Bandwidih 19.55 MHz xdB 260048
' n,-’ (1 . ) Feb 12,2018
« | 10:55:35 PM

Document 75941045 Report 10 Issue 2
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Configuration B

Maximum Output Power 43 dBm

Product Service

Result (KHz)
NB loT
Antenna Ir\\l/IBdIO;r ion Carrioer Channel Position B Channel Position M Channel Position T
odulalion | gandwidth | Occupied | -26dB | Occupied | -26dB | Occupied | -26dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
A QPSK 0.2 MHz 209.59 318.30 209.44 318.30 209.44 318.30

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

B
Spectrum Analyzer 1 'iSpectumnnaryzar 2 +
Occupled BW |Swept SA
'KEYS|G|-|T Input. RF Input Z 50 01 Atlen: 6 dB Tng. Free Run Cenler Freq 2 110200000 GHz
RL e |Coupling: AC Comections: Off  Preamp: Off Gate: Off Avg|Hold: 2007200
Align: Auto Freq Ref: Int (S) #F Gain: Low Radio Std: None
w NFE: Off
1600 '_.| Ref Lvl Offset 51,65 d8
Scale/Div 10.0 dB Ref Value 47.19 dBm
Log
|
| I
Center 211 GHz #Video BW 6.2000 kHz Span 400 kHz
{#Res BW 2.0000 kHz Sweep 95.4 ms (1001 pts)
2 Metrics 'I
 Occupled Bandwidth
209.59 kHz Total Power 48.9 dBm
Transmit Freq Emor | -16.167 kHz % of OBW Power 99.00% |
% dB Bandwidih 3183 kHz xdB -26.00dB

QO ? T

Document 75941045 Report 10 Issue 2
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

M
Spectrum Analyzer 1 y|Spectrum Anatyzer 2 +
Occupied BW Swapt SA 1
KEYSIGHT input RF IgiZ 500 Aten 6B g FreeRun  [Center Freq 2 132600000 GHz
RL  wpe COUPNGAC  (Comections OF  Preamp: OF Gate: O wg|Hoid: 2001200
hlign: Auto Freq Rel Int () #F Gan Low  Radio Sid None
w NFE: Off
1Giagh ‘l Ref Lvl Offset 51.67 dB
Scale/Div 10.0 dB Ref Value 47.17 dBm
Log
Center 2.133 GHz #Video BW 6.2000 kiHz  Span 400 kHz
#Res BW 2.0000 kHz Sweep 95.4 ms (1001 pts)
2 Metrics v
| Occupled Bandwidth | : ;
20944 kHz | Total Power 48.9dBm|
Transmit Freq Emor | -16.376 kHz| % of OBW Power 9900 %)
% B Bandwidth 383KHz xdB 260048
. g-) (g . )| Feb 12,2018 ._:: 00| [« #
1:24:59 PM mErAN

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

Spectrum Analyzer 1

! +|Spectrum Analyzer 2 +
Occupled BW Swept SA
'KEYSIGHT nout RF InpulZ 500 Aflen 6B g Free Run  |Cenler Freq 2 154800000 GHz
AL - |Coupling: AC Comections: OF  Preamp: Off Gate: O Avg|Hold: 2007200
Hlign: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None
w NFE: Of
1 Groph ‘J Ref Lvl Offset 51.71 dB
ScaleiDiv 10.0 4B Ref Value 47.24 dBm
Log T
Center 2455GHz #Video BW 6.2000 kHz  Span 400 kHz,
s BW 2.0000 kHz Sweep 95.4 ms (1001 pts)
2 Metrics v
Occupled Bandwidth _ ;
20944 kHz| Total Power 49.0dBm|
Transit Freq Emor | -16.570kHz| % of OBW Power 99.00%
X dB Bandwidth 383 kHz xdB -26.00 dB
Feb 12,2018 00l ¥
= q fﬂ . ? 11:29:59 PM -::gljﬂ LA

Document 75941045 Report 10 Issue 2
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2.3 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

12 and 14 February 2018 - Modification State 0

2.3.3 Test Equipment Used

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

2.3.4 Environmental Conditions

Ambient Temperature 20.7 - 21.2°C
Relative Humidity 26 - 27.6%

2.35 Test Method
All measurements were made in accordance with FCC KDB 971168 DO01.
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 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 45/46 dBm

Band Edge (MHz)
Antenna LTE Modulation LTE Carrier Bandwidth
Channel Position B Channel Position T
A 64QAM 10.0 MHz 2,115.0 2,150.0
A 64QAM 15.0 MHz 2,117.5 2,147.5
A 64QAM 20.0 MHz 2,120.0 2,145.0
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Product Service

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B

Specirum Analyzer 1 +|Spectrum Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT /nput RF InpulZ 500 #Atlen 6B PNO BestWide  Avg Type: Power (RMS)
RL pling Cormactions: Off ~ Preamp; Off Gater Off Tng: Free Run
> ign Auto Freq Ref Int (S) IF Gamn: Low
w NFE: Of Sig Track Of
1 Spectrum | Ref Lvl Offset 51.68 d8
Scale/Div 10 dB Ref Level 31,68 dBm
Log '
A
Center 2.110000 GHz #Video BW 30 kHz* Span 2.000 MHz
{#Res BW 10 kHz #Sweep 5,00 s (1001 ofs)
al Feb 12,2018 m ol [« #
QDM ? T ode 03] OO0 | %

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T

Specirum Analyzer 1 'iSpect'menalyzar 2 +
Swept SA |Swept SA
'KEYS|G|-|T Input. RF Input Z 50 01 #Atlen: 6 dB PNO: BestWide  Avg Type: Power (RMS) 1 7 §
RL o Coupling: AC Cormections: Off  Preamp: Off Gale: Off Trig: Free Run =
Adign: Auto Freq Ref. Int (S) IF Gain: Low )
v NFE: Off Sig Track: Off A
15pécttan ' Ref Lvl Offset 51.71 dB
Scale/Div 10 dB Ref Level 31.71 dBm
Log Y
A
Center 2.155000 GHz #Video BW 30 kHz* Span 2.000 MHz
{#Res BW 10 kHz #Sween 5.00 s (1001 ots)
= e . n) Febi2 2013 el 00 ¥
¢ | 10:23:55PM o % L0 aw
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Product Service

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B

Specirum Analyzer 1 +|Spectrum Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT /nput RF InpulZ 500 #Atlen 6B PNO BestWide  Avg Type: Power (RMS)
RL pling Cormactions: Off ~ Preamp; Off Gater Off Tng: Free Run
> ign Auto Freq Ref Int (S) IF Gamn: Low
w NFE Oft Sig Track Of
1 Spectrum | Ref Lvl Offset 51.66 d8
Scale/Div 10 dB Ref Level 31.66 dBm
Log '
A
Center 2.110000 GHz #Video BW 47 kHz" Span 2.000 MHz
{#Res BW 15 kHz #Sweep 5,00 5 (1001 ofs)
all Feb 12,2018 00w #
n a2 . ? 10:33:31 PM e | OO0 o %

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T

Specirum Analyzer 1 'iSpect'menalyzar 2 +
Swept SA |Swept SA
'KEYS|G|-|T Input. RF Input Z 50 01 #Atlen: 6 dB PNO: BestWide  Avg Type: Power (RMS) 1 7 §
RL o Coupling Cormections: Off  Preamp: Off Gale: Off Trig: Free Run =
Adign: Auto Freq Ref. Int (S) IF Gain: Low )
v NFE: Off Sig Track: Off A
15pécttan ' Ref Lvl Offset 51.71 dB
Scale/Div 10 dB Ref Level 31.71 dBm
Log Y
A
Center 2.155000 GHz #Video BW 47 kHz* Span 2.000 MHz
{#Res BW 15 kHz #Sween 5.00 s (1001 ots)
= e . n) Febi2 2013 el 00 ¥
¢ | 10:40:18 PM o % L0 aw
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B

Specirum Analyzer 1 +|Spectrum Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT /nput RF InpulZ 500 #Atlen 6B PNO BestWide  Avg Type: Power (RMS)
RL pling Cormactions: Off ~ Preamp; Off Gate: Off Tng: Free Run
> ign Auto Freq Ref Int (S) IF Gamn: Low
w NFE Oft Sig Track Of
1 Spectrum | Ref Lvl Offset 51.63 d8
Scale/Div 10 dB Ref Level 31.63 dBm
Log v
A
Center 2.110000 GHz #Video BW 62 kHz" Span 2.000 MHz
{#Res BW 20 kHz #Sweep 5,00 5 (1001 ofs)
all Feb 12,2018 00w #
L] "-3 (-’ . ? 10:52:55 PM lnﬁl:l FA

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T

Specirum Analyzer 1 'iSpecwmAnaryzar 2 +
Swept SA |Swept SA
'KEYSIGHT Inout RF InpulZ 500 #Atlen 6B PNO: BestWide v Type: Power (RMS) JIlR ’ 1
RL o Coupling Cormections: Off  Preamp: Off Gale: Off Trig: Free Run =
Adign: Auto Freq Ref. Int (S) IF Gain: Low )
w NFE: Off Sig Track: OFf A
il i) Ref Lvl Offset 51.74 dB VTS 3599 Y90 SvA
Scale/Div 10 dB Ref Level 31.74 dBm Ban
Log Y
A
Center 2.155000 GHz #Video BW 62 kHz* Span 2.000 MHz
[#Res BW 20 kHz #Sween 5.00 s (1001 ots)
= q (y . 9 Feb 12,2018 ..:: [ 00| w
« | 10:57:50 PM [ O] | w,
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Configuration B

Maximum Output Power 43 dBm

Product Service

i Band Edge (MHz
Antenna NB IoT Modulation NB IoTlCarrler ge ( )
Bandwidth Channel Position B Channel Position T
A QPSK 0.2 MHz 2,110.2 2,154.8

Antenna A - NB IoT Modulation QPSK - NB IoT Carrier Bandwidth 0.2 MHz - Channel Position
B

Spectrum Analyzer 1 |Spectrum Analyzer 2 v 4

Channel Power Swept SA

KEYSIGHT ineut RF InpulZ 500 #Allen 6 dB PNC BestWide  Avg Type: Power (RMS) IR g i

RL Coupling: AC Comections: OF  Preamp: Off Gale: OF Trig: Free Run W

@ Adign: Auto Freq Ref Int (3) IF Gam: Low =

[ NFE: Off Sig Track: Off A

1 Spectrum | Ref Lvl Offset 51.65 d8

Scale/Div 10 dB Ref Level 31,65 dBm

Log Y

0

Center 2110000 GHz #Video BW 1.0 KHE* Span 2.000 MHz|
{#Res BW 330 Hz Sweep 6.12 s (1001 pts)|

ull Feb 14, 2018 o0 00 ¥

uy " - . ? 9:52:50 PM " g mEEAN
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Product Service
Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

Spectrum Analyzer 1 Spectrum Analyzer 2 " +
Channel Power Swept SA
KEYSIGHT ot RF IpuZ 500  EAflen 6dB  PNO BestWide v Type Power (RMS)
RL |Coupling: AC Comactions: Off  Preamp; Off Gate: Off Tng: Free Run
= ign Auto Freq Ref: Int (S) IF Gam: Low
o NFE: Off Sig Track: Off
15pecinim ‘_| Ref Lvl Offset 51.71 dB Mkrt 2 '
Scale/Div 10 dB Ref Level 31.71 dBm Band Power
Log '
Center 2.155000 GHz #Video BW 1.0 kHz* Span 2.000 MHz
{#Res BW 330 Hz Sweep 6.12 s (1001 pts)
Feb 14, 2018 00| [« #
= b) i . ? 9:56:04 PM lnﬁlij LAY
Limit MIMO -19 dBm
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2.4 TRANSMITTER SPURIOUS EMISSIONS

241 Specification Reference

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

2.4.2 Date of Test and Modification State

12 February 2018 - Modification State 0

2.4.3 Test Equipment Used

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

2.4.4 Environmental Conditions

Ambient Temperature 20.7°C
Relative Humidity 26%

2.4.5 Test Method

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

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 carrier, 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 45/46 dBm
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Product Service

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -
Band 1 - Range 0.9000 to 1000 MHz

Specirum Analyzer 1 |Spectrum Analyzer 2 e
Shept A v iy + ﬁ Frequency v
KEYSIGHT Input RF IpuiZ 500 EAlen2dB  PNO Fast ##wg Type: Power (RMS f
ik Comections OF  Preamp: Off Gate: O Trig: Free Run Center Frequency | geuinge
> ign Auto Freq Rel Int () IF Gan Low 2.115000000 GHz
i NFE: Full Sig Track Of
Mr = Span
1 Spectrum ‘_| Ref Lyl Offset 51.58 d8 Wng || 1.00000000 GHz
Scale/Div 10 d8 Ref Level 43.58 dBm Swept Span
Log T Y T T Zero Span
ﬂ l [ | [ Full Span
Start Freq
1615000000 GHz
Stop Freq
2615000000 GHz
AUTO TUNE
CF Step
100.000000 MHz
Auto
Man
Freq Offset
0Hz
i X Axls Scale
Center 21150 GHz #Video BW 300 kHz* Span 1.000 GHz|| Iy L og
{#Res BW 100 kHz #Sweep 20,0 5 (20000 pts) é Lin
Feb 12, 2018 00 %A ['Sianal Track
ROCH? T ®a ode (W 00 N [SonalTrc

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -
Band 1 - Range 0.9000 to 1000 MHz

Spectrum Analyzer 1 +|Spectrum Analyzer 2 +
Swept SA Swept SA
'KEYS|G|-|'[ Input. RF Input Z 50 01 #Atten: 2 dB PNO. Fast #Avg Type: Power (RMS ST 7 §
RL e | Corections: O Preamp: Off Gale: Off Trig: Free Run oy
Mign: Auto Freq Ref Int (S) IF Gain: Low iy
w NFE: Full Sig Track: Off A
1 Spectru 1| Ref Lvl Offset 51.58 48 4
Scale/Div 10 dB Ref Level 43.58 dBm
LOQ ‘ .

Y

d

| i
Center 21500 GHz #Video BW 300 kHz* Span 1,000 GHz
{#Res BW 100 kHz #Swee 20.0 s (20000 ots)l
al Feb 12,2018 Y3
L wd 1 . ? 10:23:04 PM 1 " 0% OO 7w
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 1 - Range 0.9000 to 1000 MHz

Spectrum Analyzer 1

' iSpe:’m.lm Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT Input RF InputZ 500 FAllen: 208 PNO: Fast tawg Type: Power (RMS IR 3 ;
RL Comections; OfF  Preamp; Off Gale: Off Tng: Free Run ar
> Aign: Auto Freq Ref Int (S) IF Gan' Low "
w NFE: Full Sig Track Of A
1 Spectum iy Ref Lvl Offset 51.58 dB Mkr1 2
Scale/Div 10 dB Ref Level 43,58 dBm
Log Y
A
Center 21175 GHz #Video BW 300 kHz* Span 1.000 GHz
{#Res BW 100 kHz #Sween 20,0 s (20000 ots)
= g-) (-, . ) | Feb 12,2018 .:- [ 00| [« #
s | 103239 PM | [mEEFAY

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -

Band 1 - Range 0.9000 to 1000 MHz

Specirum Analyzer 1 'iSpectumAnalyzer 2 +

Swept SA |Swept SA

KEYSIGHT Input RF Input Z 50 01 #Atlen: 2 dB PNO. Fast #Avg Type: Power (RMS I 2 "

RL “pa Corections: O  Preamp: Off Gate: Off Trig: Free Run ry

Wign: Auto Freq Ref.Int (S) IF Gan: Low Ly

o NFE: Full Sig Track Off A

1 Spectru ' Ref Lvl Offset 5158 dB Mkr1

Scale/Div 10 dB Ref Level 43.58 dBm

Log Y

A

Center 2.1475 GHz #Video BW 300 kHz* Span 1.000 GHz
{#Res BW 100 kHz #3ween 20,0 5 (20000 ots)
al Feb 12,2018 R OO0 s ¥
- e ? in-_z.a:mm" r::i_. [mEEAY
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Product Service

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 1 - Range 0.9000 to 1000 MHz

Spectrum Analyzer 1

' iSpe:’m.lm Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT Input RF InputZ 500 FAllen: 208 PNO: Fast tawg Type: Power (RMS IR 3 ;
RL Comections; OfF  Preamp; Off Gale: Off Tng: Free Run ar
> Aign: Auto Freq Ref Int (S) IF Gan' Low "
w NFE: Full Sig Track Of A
1 Spectum iy Ref Lvl Offset 51.58 dB Mkr1 2.129
Scale/Div 10 dB Ref Level 43,58 dBm
Log Y
1
A
Center 2.1200 GHz #Video BW 300 kHz* Span 1.000 GHz
{#Res BW 100 kHz #Sween 20,0 s (20000 ots)
= g-) (-, . ) | Feb 12,2018 .:- [ 00| [« #
s | 10:51:48 PM a| 0% 00 %

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -

Band 1 - Range 0.9000 to 1000 MHz

Specirum Analyzer 1 'iSpectumAnalyzer 2 +

Swept SA |Swept SA

KEYSIGHT Input RF Input Z 50 01 #Atlen: 2 dB PNO. Fast #Avg Type: Power (RMS I 2 "

RL “pa Corections: O  Preamp: Off Gate: Off Trig: Free Run ry

Wign: Auto Freq Ref.Int (S) IF Gan: Low Ly

o NFE: Full Sig Track Off A

1 Spectru ' Ref Lvl Offset 5158 dB Mkr

Scale/Div 10 dB Ref Level 43.58 dBm

Log Y

A

Center 2.1450 GHz #Video BW 300 kHz* Span 1.000 GHz
{#Res BW 100 kHz #3ween 20,0 5 (20000 ots)
al Feb 12, 2018 R OO0 s ¥
uy u:-) i . ? 10:56:36 PM " O (00 o w
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -
Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF IngulZ 500 #Alfen: 6 dB PNO: Fast g Type: Power (RMS [ ; :
RL e Coupling AC Comections; OffF ~ Preamp; 265 GHz  Gate: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
o NFE: Off Sig Track: Off A
Mkrd 2491 F
15pedran " Ref Lvl Offset 38.40 dB oy .18 4
Scale/Div 10 dB Ref Level -0.60 dBm 63
Log Y
A
iS‘hﬂ 3.000 GHz #Video BW 300 kHz" Stop 10.000 GHz
{#Res BW 100 kHz #Sweep 140 s (100001 pts)|
Feb 14,2018 a | WK
= q (-! . ? 4:39:47 PM ":' g LA

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -
Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 y +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 6 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Coupling: AC Comections: O Preamp: 26.5 GHz Gate: Off Trig: Free Run ry
Align: Auto Freq Ref.Int (S) IF Gan: Low Ly
o NFE: Off Sig Track Off A
1 Spectum 1| Ref Ll Offset 38.40 d8 wikrd
Scale/Div 10 dB Ref Level -0.60 dBm
Log T Y
A
|Start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz
{#Res BW 100 kHz #Sweep 140 s (100001 pts),
ull Feb 14,2018 [g WK
uy u:-) i . ? 4:44:07 PM " b, LA
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -
Band 2 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF IngulZ 500 #Alfen: 6 dB PNO: Fast g Type: Power (RMS [ ; :
RL e Coupling AC Comections; OffF ~ Preamp; 265 GHz  Gate: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
o NFE: Off Sig Track: O A
1:Spackan Y Ref Lvl Offset 38.40 dB rnan
Scale/Div 10 dB Ref Level -0.60 dBm
Log Y
A
iS‘hart 3.000 GHz #Video BW 300 kHz" Stop 10.000 GHz
{#Res BW 100 kHz #Sweep 140 s (100001 pts)|
Feb 14,2018 a | WK
ROCH ? G5 el SR

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -
Band 2 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 y +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 6 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Coupling: AC Comections: O Preamp: 26.5 GHz Gate: Off Trig: Free Run ry
Align: Auto Freq Ref.Int (S) IF Gan: Low Ly
o NFE: Off Sig Track Off A
1 Specum | Ref Lvl Offset 36.40 dB Wkrd S
Scale/Div 10 dB Ref Level -0.60 dBm
Log T

Y

A
|start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz
#Res BW 100 kHz #Sweep 140 s (100001 ps)
ull Feb 14,2018 [ Y7
C DI | ? 43541 PM " E %
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -
Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF IngulZ 500 #Alfen: 6 dB PNO: Fast g Type: Power (RMS [ ; :
RL e Coupling AC Comections; OffF ~ Preamp; 265 GHz  Gate: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
o NFE: Off Sig Track: O A
Mkrd 2
1 Specinin ' Ref Lvl Offset 38.40 d8 .
Scale/Div 10 dB Ref Level -0.60 dBm
Log Y
A
iS‘hrt 3.000 GHz #Video BW 300 kHz" Stop 10.000 GHz
{#Res BW 100 kHz #Sweep 140 s (100001 pts)|
Feb 14, 2018 a | WK
@O M ? S el SR

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -
Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 y +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 6 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Coupling: AC Comections: O Preamp: 26.5 GHz Gate: Off Trig: Free Run ry
Align: Auto Freq Ref.Int (S) IF Gan: Low Ly
o NFE: Off Sig Track: Off A
1 Spectrum 1| Ref Lvl Offset 38.40 dB Mkr1 3.1
Scale/Div 10 dB Ref Level -0.60 dBm

Log Y

A
|start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz
#Res BW 100 kHz #Sweep 140 s (100001 ps)
ull Feb 14,2018 [ Y7
C DI | ? 42704 PM " E %
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -
Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT Input RF Input Z 50 0 #ftten: 0 dB PNO: Fast #hwg Type: Power (RMS Y 1 :
RL e Coupling AC Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Agn: Auto Freq Ref Int (S) IF Gamn: High "
] NFE: Off Sig Track: Off A
1:Spectram ' Ref Lvl Offset 55,30 dB kT
Scale/Div 10 dB Ref Level 20.00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22,000 GHz
{#Res BW 100 kHz #Sweep 240 s (100001 pts)
all Feb 14,2018 WK
@ [ ? 3:16:47 PM ods E Py

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -
Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1 y +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 0 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Coupling: AC Comections: Off  Preamp: Off Gale: Off Trig: Free Run ry
Align: Auto Freq Ref: int (S) IF Gamn: High o
o NFE: Off Sig Track: Off A
1 5pestion ) Ref Lvl Offset 55.30 dB Mkr1 '
Scale/Div 10 dB Ref Level 20.00 dBm
Log T Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22.000 GHz
{#Res BW 100 kHz #Sweep 240 s (100001 pts)
all Feb 14,2018 :E WK
uy "3 (’ . ? 3:22:55 PM " A, LA
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -
Band 3 - Range 10000 to 22000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT Input RF Input Z 50 0 #ftten: 0 dB PNO: Fast #hwg Type: Power (RMS Y 3 ;
RL e Coupling AC Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Agn: Auto Freq Ref Int (S) IF Gamn: High "
w NFE: Of Sig Track Of A
1:Spectram 'l Ref Lvl Offset 55.30 dB Wi
Scale/Div 10 dB Ref Level 20.00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22,000 GHz
{#Res BW 100 kHz #Sweep 240 5 (100001 pts)|
all Feb 14,2018 WK
@9l ? 3:31:56 PM sis E v

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -
Band 3 - Range 10000 to 22000 MHz

Spectrum Analyzer 1 y +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 0 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Coupling: AC Comections: Off  Preamp: Off Gale: Off Trig: Free Run ry
Align: Auto Freq Ref: int (S) IF Gamn: High o
o NFE: Off Sig Track: Off A
1 Spectrum 1| Ref Ll Offset 55.30 dB Mkri 17 '
Scale/Div 10 dB Ref Level 20.00 dBm
Log T Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22.000 GHz
{#Res BW 100 kHz #Sweep 240 s (100001 pts)
all Feb 14,2018 % WK
uy "3 (’ . ? 3:43:45 PM " A, LA
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Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -
Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1

Swept SA "+
KEYSIGHT [nput RF InputZ 500 #Aten: 0 dB PNO: Fast tawg Type: Power (RMS IR 3 ;
RL e Coupling AC Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Align: Auto Freq Ref Int (S) IF Gamn' High "
w NFE: Off Sig Track Of A
1:Spectram ' Ref Ll Offset 55.30 dB mikr1 17
Scale/Div 10 dB Ref Level 20,00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22,000 GHz
{#Res BW 100 kHz #Sweep 240 s (100001 pts)|
all Feb 14,2018 W
@9l ? 3:49:40PM sis E v

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -
Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1 y +
Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 0 dB PNO. Fast #Avg Type: Power (RMS I 2 "
RL “pa Coupling: AC Comections: Off  Preamp: Off Gale: Off Trig: Free Run ry
Align: Auto Freq Ref: int (S) IF Gamn: High o
o NFE: Off Sig Track: Off A
1 Spectrum 1| Ref Ll Offset 55.30 dB Mkri 17
Scale/Div 10 dB Ref Level 20.00 dBm
Log T Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22.000 GHz
{#Res BW 100 kHz #Sweep 240 s (100001 pts)
all Feb 14,2018 :E WK
uy "3 (’ . ? 3:55:14 PM " A, LA
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Configuration B

Product Service

Maximum Output Power 43 dBm

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

B - Band 1 - Range 0.9000 to 1000 MHz

Specirum Analyzer 1 ' iSpemm Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT Input RF Input Z 50 01 #Atlen: 2 dB PNO: Fast #Avg Type: Power (RMS S 7 §
RL o Corections: O Preamp: Off Gate: Off Trig: Free Run e
Align: Auto Freq Ref. Int (S) IF Gam: Low i
w NFE: Full Sig Track: Off A
1 Specum y Ref LvI Offset 51.58 4B Wkri 2
Scale/Div 10 dB Ref Level 26.83 dBm
Log n
A
|Center 2.1102 GHz #Video BW 300 kHz* Span 1.000 GHz
{#Res BW 100 kHz #5ween 20,0 5 (20000 ots)
all Feb 12, 2018 % 00 W ¥
Ll | q (! . ? 11:10:00 PM ":: b,

U] o w

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

B - Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1

Swept SA "+

KEYSIGHT Input RF Input Z 500 #Atlen: 6 dB PNO: Fast #4wg Type: Power (RMS)

RL s pling Comections; Off ~ Preamp; 265 GHz  Galer Off Tng: Free Run

Ahgn: Auto Freq Ref: Int (S) IF Gam: Low

g NFE: Off Sig Track: Off

1 Spectrum |.. Ref Lvl Offset 38.40 dB Mkr1

Scale/Div 10 dB Ref Level -0.60 dBm

Log Y

A

|Start 3.000 GHz #Video BW 300 kHz* Stop 10.000 GHz.
{#Res BW 100 kHz #Sweep 140 s (100001 pts)]
ull Feb 14, 2018 % W
@OC M ? S0 e %
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
B - Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT [nput RF Il Z 500 #Alfen: 0 dB PNO: Fast #Awg Type: Power (RMS R 1 :
RL e Coupling AC Comections; OfF  Preamp; Off Gale: Off Tng: Free Run o
Aign: Auto Freq Rel Int (S) IF Gain: High "
i NFE: Oft Sig Track Off A
1:Spectram ' Ref Lvl Offset 55,30 dB Tl
Scale/Div 10 dB Ref Level 20.00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22,000 GHz
{#Res BW 100 kHz #Sweep 240 5 (100001 pts)|
all Feb 14, 2018 WK
@9l ? 507:12PM sis E v

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position
M - Band 1 - Range 0.9000 to 1000 MHz

Spectrum Analyzer 1 'iSPectumAnah(zerz +
Swept SA |Swept SA
KEYSIGHT Input RF Input Z 50 1 #Atten: 2 dB PNC: Fast #Avg Type: Power (RMS Y 2 §
RL e Corections: O Preamp: Off Gate: Off Tng: Free Run o
hign: Auto Freq Ref Int (S} IF Gan: Low o
i) NFE: Full Sig Track: Off A i
1 Spectum | Ref Lvl Offset 51.56 dB wikrd
Scale/Div 10 dB Ref Level 43.58 dBm

e | | (‘h

A
[Center 2.1326 GHz #Video BW 300 kHz* Span 1.000 GHz
{#Res BW 100 kHz #Sween 20.0 5 (20000 ots)
ad Feb 12,2018 R OO0 ¥
L )i . ? 1I:25:45PM’1 rngl_] LAY
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

M - Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 Y +
Swept SA
KEYSIGHT |Input RF IngulZ 500 #Alfen: 6 dB PNO: Fast g Type: Power (RMS [ ; :
RL e pling. AC Comections; OffF ~ Preamp; 265 GHz  Gate: Off Tng: Free Run o
Ahgn: Auto Freq Ref Int (S) IF Gamn: Low "
w NFE: Off Sig Track: O A
1:Spackan Y Ref Lvl Offset 38.40 dB "
Scale/Div 10 dB Ref Level -0.60 dBm
Log Y
A
iS‘hrt 3.000 GHz #Video BW 300 kHz" Stop 10.000 GHz
{#Res BW 100 kHz #Sweep 140 s (100001 pts)|
Feb 14, 2018 a | WK
QA ? o el SR

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position

M - Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1

Swept SA "+
KEYSIGHT jnput RF InpulZ 500 #Allen 0 dB PNO: Fast #avg Type: Power (RMSIR 3 "
RL e Coupling: AC Comections: Off  Preamp: Off Gate: Off Trig: Free Run o
Align: Auto Freq Ref Int (3) IF Gan: High ¥
w NFE. Off Sig Track: Off A
1 Specirum | Ref Lvl Offset 55.30 d8 viKkri
Scale/Div 10 d8 Ref Level 20.00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22.000 GHz
#Res BW 100 kHz #Sweep 240 s (100001 pts)
ad Feb 14,2018 g Y7
I ? 51501 PM " | LA
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T
- Band 1 - Range 0.9000 to 1000 MHz

Specirum Analyzer 1 ' iSpe:’m.lm Analyzer 2 +
Swept SA |Swept SA
KEYSIGHT |Input RF IpUZ 500 #Allen: 20B PNO: Fast #awg Type: Power (RMSES 5 :
RL Comections; OfF  Preamp; Off Gale: Off Tng: Free Run ar
> g Auto Freq Ref: Int (5) IF Gam: Low
w NFE: Full Sig Track Of A
1 Spettrum 'l Ref Lyl Offset 51.58 dB Mkr1 2
Scale/Div 10 dB Ref Level 43.58 dBm
@
A
Center 2.1548 GHz #Video BW 300 kHz" Span 1,000 GHz
{#Res BW 100 kHz #5ween 20.0 5 (20000 ots)
Feb 12, 2018 a ] 00| % ¥
@ao°5-"mM? 11:31:02 PM 1 e ¥ 07

Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T
- Band 1 - Range 3000 to 10000 MHz

Spectrum Analyzer 1 ¥ +
Swept SA
KEYSIGHT ineut RF Inpul Z 50 1 HAtten: 6 dB PN Fast #awg Type: Power (RMSIR 7 "
RL e Coupling: AC Comections: O Preamp: 26.5 GHz Gate: Off Trig: Free Run o
hign: Auto Freq Ref Int (S} IF Gan: Low o
[ NFE: Off Sig Track: Off A
1 Spectrum | Ref Lvl Offset 38.40 dB wikri
Scale/Div 10 dB Ref Level -0.60 dBm
Log Y
A
|Start 3.000 GHz #Video BW 300 kHz* Stop 10,000 GHz
{#Res BW 100 kHz #Sweep 140 s (100001 pts)
adl Feb 14, 2018 % WK
Ll u.'-) (! . ? 4:50:10 PM *:: b, LAY
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Antenna A - NB loT Modulation QPSK - NB loT Carrier Bandwidth 0.2 MHz - Channel Position T

- Band 1 - Range 10000 to 22000 MHz

Spectrum Analyzer 1

Swept SA "+
KEYSIGHT [nput RF Ingul Z 5001 EAtien: 0 dB PNO: Fast #Avg Type: Power (RMS]
RL pling Comections; OfF  Preamp; Off Gale: Off Tng: Free Run
* ign Auto Freq Ref Int (5) IF Gan: High
w NFE Off Sig Track Of
1 Specinin ' Ref Lvl Offset 55,30 dB vikri 11
Scale/Div10dB Ref Level 20.00 dBm
Log Y
A
Start 10.000 GHz #Video BW 300 kHz* Stop 22,000 GHz
#Res BW 100 kHz #Sweep 240 s (100001 ps)|
all Feb 14,2018 [ W
= r) (1 . ? 5:21:40 PM l:: E LAY
Limit -19dBm
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2.5 RADIATED SPURIOUS EMISSIONS

251 Specification Reference
FCC CFR 47 Part 2, Clause 2.1053
FCC CFR 47 Part 27, Clause 27.53(m)
Industry Canada RSS-139, Clause 6.5
252 Date of Test and Modification State

04 February 2018 - Modification State 0

2.5.3 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 18.9°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 P, )?®/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 46)°°/ 3 = 27.47V/m = 148.78dBuV/m

As per 27.53 (c)(1)) the spurious emission must be attenuated by 43 + 10log (P.) dB this gives:
43 + 10log(46) = 59.63dB

Therefore the limit at 3m measurement distance is:

148.78 — 59.63 = 89.15 dBuV/m

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

256 Test Results
Configuration A

Maximum Output Power 46 dBm per port, LTE Bandwidth 10.0MHz
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Channel Position B —Bandwidth 10.0MHz — 30MHz — 1GHz

Date: 4.FEB.2018 21:32:17

Ref 90 dBuv/m

“ ALt

dB

“RBW 1 MHz
“VBW 3 MHz
SWT 20 ms

Marker 1 [T1 ]
48.46 dBuV/m
31.455000000 MHz

90

D1 82.2

dB*

80

60

L

50

AT

s

20

10

O

-10

Start 30 MHz

97 MHz/

Stop 1 GHz

Channel Position T —Bandwidth 10.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 49.52 dBuv/m
Ref 90 dBuv/m Att 5 dB SWT 20 ms 116.330000000 MHz
90
D1 82.2|dB*
80 LA
AXH I I
DS
60
PA
1| PS
(~50-
. " b “HMW
.I 1y n
L AC
20
10
O
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 21:29:15
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Channel Position B —Bandwidth 10.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 68.11 dBuVvV/m
Ref 110 dBpv/m “ ALt 5 dB SWT 60 ms 2.115000000 GHz

s | o,

D1 82.2(dB* TDS

80
PA

70 i

6DB

AC

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:16:02

Channel Position T-Bandwidth 10.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 72.00 dBuv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 2.150000000 GHz

>
£
e

=
‘|z

D1 82.2|dB* oS

80

60

6DB
AC

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:22:03
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Channel Position B —Bandwidth 10.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 51.98 dBuv/m
Ref 90 dBuv/m *Att 5 dB SWT 60 ms 16.749285714 GHz
90
D1 82.2|dB*
Ceo LAl
1 PK]
o
TDS
60
1
PS
~50-
6DB
I-30. AC
20
10
0
-10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 19:21:16

Channel Position T —Bandwidth 10.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 51.58 dBuv/m
Ref 90 dBpv/m “Att 5 dB SWT 60 ms 16.958571429 GHz

90

D1 82.2|dB*
80 L A]

>
£
e

=
‘|z

DS

60

6DB
AC

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 19:17:58
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Channel Position B —-Bandwidth 10.0MHz — 18GHz — 25GHz

“RBW 1 MHz

Marker 1 [T1 ]

“VBW 3 MHz 55.10 dBuV/m
Ref 92 dBuv/m “Att 5 dB SWT 60 ms 22.575000000 GHz
| 00 offdct B 1
D1 82.2|dB* LA]
8o
1 PK]
70 LvVL
TDS
60

30

20

6DB

AC

10

o

Start 18 GHz

Date: 4.FEB.2018 19:53:44

700 MHz/

Stop 25 GHz

Channel Position T —Bandwidth 10.0MHz — 18GHz — 25GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 56.72 dBUV/m
Ref 92 dBuV/m “Att 5 dB SWT 60 ms 23.270500000 GHz
Foo—effiet B |
D1 82.2|dB* L A]
I-s0
MAXH
-70. LI
TDS
60

6DB

AC

20

10

O

Start 18 GHz

700 MHz/

Stop 25 GHz

Product Service

Date: 4.FEB.2018 19:57:54
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Maximum Output Power 46 dBm per port, LTE Bandwidth 15.0MHz

Channel Position B —Bandwidth 15.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 48.08 dBuv/m
Ref 90 dBuv/m “Att 5 dB SWT 20 ms 114.632500000 MHz
90
D1 82.2|dB*
80 LA
1 PK]
Lo
TDS
60
50 L
o ke
K e
oy
0 "
ﬁﬂ!ﬂndhhh 308
-3 AC
20
10
0
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 21:24:41

Channel Position T —Bandwidth 15.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 50.52 dBuv/m
Ref 90 dBuv/m *Att 5 dB SWT 20 ms 35.820000000 MHz
90
D1 82.2|dB*
L8o
1 P
MAXH 70
TDS
60
1 pe
o S
50
- sl b
oL} | " Lanaaie
o
$bl#h#ﬂ“t 308
I3 AC
20
10
o
-10
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 21:21:05
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Channel Position B —Bandwidth 15.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 65.75 dBuv/m
Ref 110 dBpv/m “ ALt 5 dB SWT 60 ms 2.117500000 GHz

o | o,

D1 82.2(dB* TDS

80
PA

6DB
AC

70

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:03:00

Channel Position T-Bandwidth 15.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 70.16 dBuv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 2.147500000 GHz

>
£
e

=
<|o

D1 82.2|dB* oS

80

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:09:45
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Channel Position B —Bandwidth 15.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 51.81 dBuVvV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 60 ms 17.021428571 GHz

90

D1 82.2|dB*
LA

80

o |,

60

=
»

6DB

AC

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 19:13:17

Channel Position T —Bandwidth 15.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 51.34 dBuv/m
Ref 90 dBuv/m *Att 5 dB SWT 60 ms 17.054285714 GHz

90

D1 82.2|dB*
80 L A]

>
£
e

=
<|o

DS

60

6DB
AC

20

10

o

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 19:05:39
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Channel Position B —Bandwidth 15.0MHz — 18GHz — 25GHz

“RBW 1 MHz

Marker 1 [T1 ]

“VBW 3 MHz 56.57 dBuV/m
Ref 92 dBuv/m “Att 5 dB SWT 60 ms 22.576500000 GHz
| 00 effdct B 1
D1 82.2|dB* LA]
8o
1 PK]
70 LvL

30

20

10

o

Start 18 GHz

Date: 4.FEB.2018 20:04:15

700 MHz/

Stop 25 GHz

6DB

AC

Channel Position T —Bandwidth 15.0MHz — 18GHz — 25GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 57.02 dBuv/m
Ref 92 dBuV/m “Att 5 dB SWT 60 ms 24.405000000 GHz
Foo—effiet B |
D1 82.2|dB* L A]
8o

>
£
e

=
<|o

70

20

10

O

Start 18 GHz

700 MHz/

Stop 25 GHz

6DB

AC

Product Service

Date: 4.FEB.2018 20:11:28
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Maximum Output Power 46 dBm per port, LTE Bandwidth 20.0MHz

Channel Position B —Bandwidth 20.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 48.90 dBuv/m
Ref 90 dBuv/m “ ALt 5 dB SWT 20 ms 127.727500000 MHz

90

D1 82.2|dB*
80 [ A]

L1

60

20

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 21:15:22

Channel Position T —Bandwidth 20.0MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 46.71 dBpV/m
Ref 90 dBuv/m “Att 5 dB SWT 20 ms 986.905000000 MHz

90

D1 82.2(dB*

80

60

Al ot

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 21:08:43
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Channel Position B —Bandwidth 20.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 65.10 dBuvV/m
Ref 110 dBpv/m “ ALt 5 dB SWT 60 ms 2.120000000 GHz

o | o,

D1 82.2(dB* TDS

80
PA

70

6DB

AC

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:30:28

Channel Position T-Bandwidth 20.0MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 67.86 dBuv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 2.145000000 GHz

>
£
e

=
<|o

D1 82.2|dB* oS

80

6DB

Wt

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:36:29
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Channel Position B —Bandwidth 20.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 51.22 dBuvV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 60 ms 17.002857143 GHz

90

D1 82.2|dB*
LA

80

o |,

60

608
30 AC

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 18:57:29

Channel Position T —Bandwidth 20.0MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 51.45 dBuv/m
Ref 90 dBuv/m *Att 5 dB SWT 60 ms 17.034285714 GHz

90

D1 82.2|dB*
80 L A]

>
£
e

=
<|o

DS

60

SRS

608
30 AC

20

10

o

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 18:44:24
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Channel Position B —Bandwidth 20.0MHz — 18GHz — 25GHz

“RBW 1 MHz

Marker 1 [T1 ]

“VBW 3 MHz 55.76 dBuV/m
Ref 92 dBuv/m “Att 5 dB SWT 60 ms 22.154000000 GHz
| 00 effdct B 1
D1 82.2|dB* LA]
8o
1 PK]
[vAxH]
70 LvL
TDS
60 4

30

20

6DB

AC

10

o

Start 18 GHz

Date: 4.FEB.2018 20:18:21

700 MHz/

Stop 25 GHz

Channel Position T —Bandwidth 20.0MHz — 18GHz — 25GHz

Ref 92 dBuv/m

“RBW 1 MHz
*VBW 3 MHz

“Att 5 dB SWT 60 ms

Marker 1 [T1 ]
56.48 dBuv/m
24 .978000000 GHz

Foo—effiet B
D1 82.2|dB*
8o
WAXH
70
60

6DB

AC

20

10

O

Start 18 GHz

Date: 4.FEB.2018 20:25:24

700 MHz/
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Maximum Output Power 46 dBm per port, NB loT Bandwidth 0.18MHz

Channel Position B —Bandwidth 0.18MHz — 30MHz — 1GHz

Date: 4.FEB.2018 21:06:13

Ref

90 dBupv/m

“ ALt

5 dB

“RBW 1 MHz
“VBW 3 MHz
SWT 20 ms

Marker 1 [T1 ]
48.14 dBuv/m
621.457500000 MHz

90

D1 82.2

80

70

dB*

60

Lo d il ]. Lt

i o

20

10

O

-10

Start 30 MHz

97 MHz/

Stop 1 GHz

Channel Position M —Bandwidth 0.18MHz — 30MHz — 1GHz

Date: 4.FEB.2018 21:03:18

3DB

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 46.61 dBuvV/m
Ref 90 dBuv/m “Att 5 dB SWT 20 ms 984.965000000 MHz
920
D1 82.2|dB*
[~80
70
60
50 T
1 ol v b
20 4l [
j MJOA-.
BY ot
20
10
o
-10
Start 30 MHz 97 MHz/ Stop 1 GHz
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Channel Position T —Bandwidth 0.18MHz — 30MHz — 1GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 47 .26 dBuvV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 20 ms 984 .965000000 MHz

90

D1 82.2|dB*
Ceo LA

o |,

60

I o Al

T

10

O

-10

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.FEB.2018 20:58:21

Channel Position B —Bandwidth 0.18MHz — 1GHz — 8GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 72.42 dBpv/m
Ref 110 dBpv/m “Att 5 dB SWT 60 ms 2.110200000 GHz

>
£
e

=
<|o

D1 82.2|dB* oS

80

60

6DB
AC

40

30

20

10

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 4.FEB.2018 17:45:14
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Channel Position M —Bandwidth 0.18MHz — 1GHz — 8GHz

Ref 110 dBpv/m

“ ALt

5 dB

“RBW 1 MHz
“VBW 3 MHz
SWT 60 ms

Marker 1 [T1 ]
68.68 dBuV/m
2.132500000 GHz

W |

D1 82.2

dB*

80

70

40

30

20

10

Start 1 GHz

Date: 4.FEB.2018 17:50:06

700 MHz/

Stop 8 GHz

Channel Position T-Bandwidth 0.18MHz — 1GHz — 8GHz

Ref 110 dBpv/m

5 dB

“RBW 1 MHz
*VBW 3 MHz
SWT 60 ms

Marker 1 [T1 ]
71.43 dBuvV/m
2.154800000 GHz

>
£
e

=~
=

D1 82.2

dB*

80

60

40

30

20

10

Start 1 GHz

Date: 4.FEB.2018 17:54:37

700 MHz/
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Channel Position B —Bandwidth 0.18MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 51.25 dBuv/m
Ref 90 dBuv/m “ ALt 5 dB SWT 60 ms 16.991428571 GHz

90

D1 82.2|dB*
LA

80

o |,

60

608
30 AC

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 18:31:45

Channel Position M —Bandwidth 0.18MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 51.37 dBuv/m
Ref 90 dBuv/m *Att 5 dB SWT 60 ms 16.974285714 GHz

90

D1 82.2|dB*
80 L A]

>
£
e

=
<|o

DS

60

PN

608
30 AC

20

10

o

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 18:22:22
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Channel Position T —Bandwidth 0.18MHz — 8GHz — 18GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 51.03 dBuvV/m
Ref 90 dBuv/m “ ALt 5 dB SWT 60 ms 17.002857143 GHz

90

D1 82.2|dB*
LA

80

o |,

60

PS

608
30 AC

20

10

O

-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 4.FEB.2018 18:13:02

Channel Position B —Bandwidth 0.18MHz — 18GHz — 25GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 56.80 dBuv/m
Ref 92 dBuv/m “Att 5 dB SWT 60 ms 24.456500000 GHz

90 ffset B

D1 82.2|dB* L A]

80

>
£
e

=
<|o

70 LVL

6DB
AC

20

10

O

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 4.FEB.2018 20:39:49
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Channel Position M —Bandwidth 0.18MHz — 18GHz — 25GHz

“RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 56.12 dBuvV/m
Ref 92 dBuv/m “ ALt 5 dB SWT 60 ms 21.394000000 GHz
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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.

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

(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
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
RF Load weinschel WA49-40-33 A1563 N/A O/P Mon
Attenuator Ericsson china TSG150R 1504020007 N/A O/P Mon
Power Supply Agilent N8738A BAMS1001518021 | N/A O/P Mon
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter White gold 7911l TE00190 12 24-Nov-2018
Band Edge
Spectrum Analyser Keysight PXA MY54410231 12 30-Nov-2018
Network Analyser Rohde&Schwarz ZVA40 TE3548 12 02-Oct-2018
Calibration unit Rohde&Schwarz ZV-754 TE4368 12 19-Sep-2018
RF Load weinschel WA49-40-33 A1563 N/A O/P Mon
Attenuator Ericsson china TSG150R 1504020007 N/A O/P Mon
Power Supply Agilent N8738A BAMS1001518021 | N/A O/P Mon
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter White gold 7911l TE00190 12 24-Nov-2018
Transmitter Spurious Emissions
Spectrum Analyser Keysight PXA MY49430624 12 30-Jun-2018
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-754 TE4368 12 19-Sep-2018
Attenuator Narda 769-20 TE3367 12 31-May-2018
High Pass filter K&L e 000.000 | 4412 N/A O/P Mon
Attenuator Ericsson china SHX ?g§100G'40dB' N/A O/P Mon
Attenuator Narda 769-30 TE3369 12 31-May-2018
RF Load weinschel WA49-40-33 A1563 N/A O/P Mon
Attenuator Ericsson china TSG150R 1504020007 N/A O/P Mon
Power Supply Agilent N8738A BAMS1001518021 | N/A O/P Mon
Hygromer RS TE3220 0427452 12 30-Aug-2018
Digital Volt Meter White gold 791l TE00190 12 24-Nov-2018
Spurious Radiated Emissions
Antenna (Bilog) Schaffner CBL6143 287 24 18-Apr-2018
Filter (High Pass) Lorch SHP7-7000-SR 566 12 05-Apr-2018
a'g&ak"fg”jg%ﬂz) Rohde & Schwarz | SMR40 1002 12 20-Oct-2018
Power Supply Unit Farnell H 60/50 1095 - TU
Antenna 18-40GHz
(Double Ridge Q-Par Angus Ltd QSH 180K 1511 24 07-Dec-2018
Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 12-Jan-2019
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Calibration
Instrument Manufacturer Type No. TE No. Period Calibration Due
(months)
18GHz - 40GHz Pre- | oy o6 one PS04-0087 1534 12 27-Feb-2018
Amplifier
Screened Room (5) Rainford Rainford 1545 36 08-Jul-2019
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Multimeter Iso-tech IDM 101 2118 12 07-Feb-2018
Digital Multimeter Iso-tech IDM-101 2895 12 20-Jul-2018
Comb Generator Schaffner RSG1000 3034 - TU
Cable (N-N, 8m) Rhophase NPS-2302-8000-NPS 3248 12 02-May-2018
EMI Test Receiver Rohde & ESU40 3506 12 22-Nov-2018
Schwarz
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
1 Metre SMA Cable Rhophase 3PS-1801A-1000-3PS 4099 12 19-Sep-2018
Cable 1503 2M
2.92(P)m 2.92(P)m Rhophase KPS-1503A-2000-KPS 4293 12 27-Feb-2018
Dlgital thermo Radio Spares | 1260 4300 12 30-Aug-2018
ygrometer

g:qr)m (Rx, Km-Km Scott Cables KPS-1501-2000-KPS 4526 6 22-May-2018
Cable (Rx, SMAm- Scott Cables SLSLL18-SMSM-00.50M 4528 ) O/P Mon
SMAm 0.5m)
Double Ridged
Waveguide Horn ETS-Lindgren 3117 4722 12 17-Feb-2018
Antenna
Double Ridge
Broadband Horn Schwarzbeck BBHA 9120 B 4848 12 17-Feb-2018
Antenna

TU — Traceability Unscheduled

N/A — Not Applicable

O/P Mon — Output Monitored with Calibrated Equipment
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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 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

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

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

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

© 2018 TUV SUD Product Service
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ANNEX A

MODULE LIST
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Configuration A

Product Product No R-State Serial No
CT10 LPC 102 487/1 R1C TO1F307249
RRUS 11 B4 KRC 161 254/2 R3A CF82590507

Software Version:

xrus_NBIloT_GB_SA_for FCC_test
(based on CXP9013268/6 R66BM)
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