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SECTION 1

REPORT INFORMATION

Document 75942505 Report 06 Issue 1 Page 2 of 57



1.1 REPORT DETAILS

Manufacturer

Address

Product Name
Product Number
Serial Number(s)
Software Version
Hardware Version

Test Specification/Issue/Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

&

Product Service

Ericsson

Torshamnsgatan 23
Kista

SE-16480
Stockholm

Sweden

RRUS11 B12

KRC 161 241/1
CF82031895
CXP9013268%6_SA112
R3B

FCC CFR 47 Part 2: 2017
FCC CFR 47 Part 27: 2017

14 June 2018
23 July 2018
Neil Rousell

Graeme Lawler

KDB 971168 D01 v02r02

KDB 662911 D01 v02r01
ANSI C63.26:2015

ENGINEERING STATEMENT

The measurements shown in this report were made in accordance with the procedures described on test
pages. All reported testing was carried out on a sample equipment to demonstrate compliance with FCC
CFR 47 Parts 2 & 27. The sample tested was found to comply with the requirements defined in the

applied rules.

Test Engineer(s);

N Rousell G Lawlet

Document 75942505 Report 06 Issue

1

Page 3 of 57



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
21 21046 2750 ) 6.4 Ma)_(lmum 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
24 2.1051 | 27.53 (h) - 6.5 Transmitter Spurious Emissions Pass
2.5 2.1053 | 27.53 (c) - 6.5 Radiated Emissions Pass
Document 75942505 Report 06 Issue 1 Page 4 of 57



Product Service
1.3 CONFIGURATION DESCRIPTION

Carrier Frequency Configuration (MHz)
Configuration | RAT No. Of carriers | Carrier Bandwidth
Bottom Middle Top
A LTE+NB loT GB 1 10MHz 734.0 - 740.0
LTE+NB loT GB 1 15MHz 736.5 - 737.5
B NB loT SA 1 0.18 MHz 729.2 737.5 744.8

Document 75942505 Report 06 Issue 1 Page 5 of 57



DECLARATION OF BUILD STATUS

&

Product Service

MAIN EUT

MANUFACTURING DESCRIPTION Remote Radio Unit
MANUFACTURER Ericsson AB
PRODUCT NAME RRUS11 B12

PART NUMBER KRC 161 241/1

IC Model Name -

SERIAL NUMBER CF82031895
HARDWARE VERSION R3B

SOFTWARE VERSION

CXP9013268%6_5A112

TRANSMITTER OPERATING RANGE

729 to 745 MHz

MODULATIONS

QPSK, 16QAM, 640AM, 2560AM

INTERMEDIATE FREQUENCIES

ITU DESIGNATION OF EMISSION

10 MHz BW channel': 9M45F9W

15 MHz BW channel®: 14M1FOW

NB-loT SA 200 kHz BW channel: 210KW7D

OUTPUT POWER (RMS) (W or dBm)

2x30W!

NB-loT SA 1x20W (per port)

FCCID

TASBKRC161241-1

ICID

TECHNICAL DESCRIPTION

(a brief description of the intended use

and operation)

Base station radio

! Including 2 NB-loT GB carriers.

Loy |
ez gl
Linda Grell

Signature

Date 2018-06-27

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) RRUS 11 B12 KRC 161 241/1 is an Ericsson AB Radio Unit
working in the public mobile service (700 MHz) band which provides communication
connections to (700 MHz) network. The KRC 161 241/1 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 75942505 Report 06 Issue 1 Page 7 of 57



1.6

TEST SETUP
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Product Service

PXA Signal
Analyzer

10 MHz

Test Computer

CT 10

Test Computer

Document 75942505 Report 06 Issue 1

RRUS 11 B12
Terminator 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
1.8 DEVIATION FROM THE STANDARD

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

No modifications were made to the EUT during testing.

1.10 ALTERNATIVE TEST SITE

Under our group UKAS Accreditation, TUV SUD Product Service conducted the following tests
at Ericsson in Fareham, UK.

Test Name Name of Engineer(s)
Maximum Peak Output Power and Peak to Average Ratio | Neil Rousell
- Conducted
Occupied Bandwidth Neil Rousell
Band Edge Neil Rousell
Neil Rousell

Transmitter Spurious Emissions

Graeme Lawler

Transmitter Spurious Radiated Emissions
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SECTION 2

TEST DETAILS
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21 MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED
211 Specification Reference

FCC CFR 47 Part 2, Clause 2.1046

FCC CFR 47 Part 27, Clause 27.50
21.2 Date of Test and Modification State

14 and 15 June 2018 - Modification State 0
213 Test Equipment Used

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

Ambient Temperature 21.9-24.6°C

Relative Humidity 51.2-54.8%
21.5 Test Method

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

summed in accordance with FCC KDB 662911 DO1.
21.6 Test Results

Configuration A

Maximum Output Power 45 dBm

Peak to Average Ratio (PAR) / Output Power
E-UTRA / NB-loT E-UTRA/ N_B'IOT Channel Position Brraw
Antenna GB Modulation GB Carr|er Average Power
Bandwidth PAR (dB) 9
dBm dBm/MHz
E:64QAM / E:10.0 MHz /
A N:QPSK N:180 kHz 742 44.33
E:64QAM / E:15.0 MHz /
A N:QPSK N:180 kHz 7.33 44.49

Document 75942505 Report 06 Issue 1
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW

(== Keysight Spectrum Analyzer - Power Stat CCDF i i ] i i [E=2E @
AL RF S00  DC | SENSE:EXT| SOURCE OFF | I 04:25:19 PM Jun 14,2018
enter Freq 734.000000 MHz l Center Freq: 734.000000 MHz Radio 5td: None
—#—- Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 12dB
Average Power
g 100 % Gaussian
44.34 dBm ~
37.25 % at 0dB 10% «\
1% AN

10.0 % 3.66 dB

01%
1.0% 6.53 dB
0.1% 7.42 d8 \ \
001% 7.75dB 0.01%
0.001% 8.00dB

0.0001% 8.17dB 0.001 %
Peak 8.18 dB
52.52 dBm
0.0001 % 0dB 20 dB
Info BW 80.000 MHz
MsG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW

[ Keysight Spectrum Analyzer - Power Stat CCDF (===
RL FF 500 DC [ SENSE:EXT] SOURLE OFF | I 10:10:25 AM Jun 15,2018
enter Freq 736.500000 MHz | Center Freq: 736.500000 MHz Radio Std: None
—#- Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Amen: 12dB
Average Power
g 100 % Gaussian
44.46 dBm ~_
37.31 % at 0dB 10% \

10.0 % 3.66 dB 04 % \
1.0% 6.47 dB
01% 7.33dB

0.01%

0.01 % 7.62 dB
0.001% 7.80dB
0.0001% 7.90dB 0.001 %
Peak 7.93 dB

52.39 dBm

0.0001 %'— 20 dB
Info BW 80.000 MHz
MSG STATUS
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Configuration A

Maximum Output Power 45 dBm
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Peak to Average Ratio (PAR) / Output Power
E-UTRA / NB-loT E-UTRA/ N_B'IOT Channel Position Trrew
Antenna GB Modulation GB Carrier Average Power
; Vi W
Bandwidth PAR (dB) g
dBm dBm/MHz
E:64QAM / E:10.0 MHz /
A N:QPSK N:180 kHz 723 43.22 -
E:64QAM / E:15.0 MHz /
A N:QPSK N:180 kHz 729 44.45 -

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW

[ Keysight Spectrum Analyzer - Power Stat CCDF (===
RL RF 50 Q DC SEMSEEXT| SOURCE OFF | 03:45:41 PMJun 14, 2018
enter Freq 740.000000 MHz | Center Freq: 740.000000 MHz Radio Std: None
wp— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 10 dB
Average Power 100 o SAUSSIan
43.24 dBm [~
37.44 % at 0dB 10% \
1% \

10.0 % 3.65dB 01 %
1.0% 6.45dB
0.1% 7.23dB
001%  7.43dB 0.01%
0.001% 7.53dB
0.0001% 7.71dB 0.001 %
Peak 7.73dB

50.97 dBm

i
0.0001 % 0dB 20dB
Info BW 80.000 MHz

MSG

STATUS

Document 75942505 Report 06 Issue 1
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW

[ Keysight Spectrum Analyzer - Power Stat CCDF =N @
RL RF 50 Q DC SE IFF 10:03:06 AM Jun 15, 2018
enter Freq 737.500000 MHz ] Radio Std: None
#FGain:Low #Atten: 12dB
Average Power 100 o SAUSSIian
44.43 dBm [~
37.33 % at 0dB 10% \\\
1% \\\
10.0 % 3.66 dB 04 %
1.0 % 6.47 dB
0.1% 7.29dB
001%  7.51dB 0.01%
0.001% 7.66dB
0.0001% 7.73dB 0.001 %
Peak 7.78 dB
52.21 dBm
0.0001 % 535 7048
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 B
ntenna Modulati Bandwidth
oaulation anawli Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz 4.04 41.72 -
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position B

[ Keysight Spectrum Analyzer - Power Stat CCDF =N @
RL RF 00 DC SE IFF | | 03:48:40 PMJun 15,2018
enter Freq 729.200000 MHz er Freq: 729.200000 MHz Radio Std: None
—— Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: 6 dB
Average Power 100 o SAUSSIian
41.69 dBm %\
46.65 % at 0dB 10% \\
1%

10.0 % 3.19dB 04 %
1.0% 3.81dB
0.1% 4.04 dB
001% 4.29dB 0.01%
0.001% 4.39dB
0.0001% 4.39dB 0.001 %
Peak 4.47 dB

46.16 dBm

0.0001 %535 2048
Info BW 80.000 MHz
MSG STATUS

Configuration B

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
NB-loT SA NB-loT SA Carrier Channel Position M
Antenna ) ;
Modulation Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz 4.12 42.02 -
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -
Channel Position M

[ Keysight Spectrum Analyzer - Power Stat CCDF =N @
RL RF 500 DC SE OFF | I 03:58:51 PM Jun 15, 2018

enter Freq 737.500000 MHz ] er Freq: 737.500000 MHz Radio 5td: None

—— Free Run Counts:10.0 M/10.0 Mpt

#FGain:Low #Aten: 6 dB

Average Power Gaussian

100 %
N

™

41.95 dBm AN
46.85 % at 0dB 10%

10.0 % 3.24dB

0.1 %
1.0% 3.88dB
0.1% 412 dB

001%  4.36dB 0.01%
0.001% 4.45dB
0.0001 % 4.46 dB 0.001 %
Peak 478 dB

46.73 dBm

0.0001 % 0dB 20 dB
Info BW 80.000 MHz
MSG STATUS

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
A NB-loT SA NB-loT SA Carrier Channel Position T
ntenna Modulati Bandwidth
oaulation anawli Average Power
PAR (dB)
dBm dBm/MHz
A N:QPSK N:180 kHz 4.10 41.83 -
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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 - Power Stat CCDF [E=2E @
RL | R |50& DC | | [ s= 1 OFF | I 04:05:25 PM Jun 15, 2018 _
: 744.800000 MHz Radio 5td: None

enter Freq 744.800000 MHz enter Freq
—#—- Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Atten: & dB
Average Power 100 o SAUSSIian
41.81 dBm %\
46.69 % at 0dB 10% \\
1%
10.0 % 3.23dB 04 %
1.0 % 3.86 dB
0.1% 410 dB
001%  4.34dB 0.01%
0.001% 4.43dB \
0.0001 % 4.44dB 0.001 %
Peak 5.31dB
47.12 dBm
0.0001 % 535 7048
Info BW 80.000 MHz

MSG STATUS
Limit
Peak Power <500 W or £+57 dBm
Peak to Average Ratio 13 dB

Document 75942505 Report 06 Issue 1 Page 17 of 57



2.2

2.21

222

223

224

225

2.2.6

OCCUPIED BANDWIDTH

Specification Reference

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

Date of Test and Modification State

14 and 15 June 2018 - Modification State 0

Test Equipment Used

&

Product Service

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

Environmental Conditions

21.9-24.6°C
51.2-54.8%

Ambient Temperature
Relative Humidity

Test Method

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

Test Results

Configuration A

Maximum Output Power 45 dBm

Result (KHz)
E-UTRA / NB-
Antenna g—;;\r/ﬁg /Iglt%-r:OT loT GB Carrier Channel Position BRFBwW Channel Position TRFBW
ulati Bandwidth Occupied 26 dB Occupied -26 dB
Bandwidth Bandwidth Bandwidth Bandwidth
E:64QAM / E:10.0 MHz /
A N-QPSK N-180 kHz 9,402.47 9,789.27 9,416.50 9,789.15
E:64QAM / E:15.0 MHz /
A N:QPSK N:180 kHz 14,032.99 14,700.45 14,027.97 14,660.15

Document 75942505 Report 06 Issue 1

Page 18 of 57



Product Service

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW

I #FGain:Low

CE OFF |

SENSE:EXT] 5
Center

—#—- Trig: Free Run

#Atten: 12 dB

req: 734.000000 MHz

Avg|Held: 2000200

(===

04:25:28 PM Jun 14,2018 _
Radio 5td: None

Radio Device: BTS

I1|'.l dBidiv Ref §5.21 dBm

Log
452
2 LTI PP ST SP U TSE P SR T G —— ._Jn
%2
152 { Ll
] f ]l'
-4,79 { EI
-14.8
24 8 W"‘"’"’" -...sdJ 10 a0 T —
348 b e rentt™
enter 734 MHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 52.0 dBm
9.4025 MHz
Transmit Freq Error 5.044 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.789 MHz x dB -26.00 dB

MSG

STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW

SENSEEXT| SOURCE OFF

Center Freq: 740.000000 MHz

—#- Trig: Free Run

Avg|Held: 2000200

(===

03:49:51 PMJun 14, 2018
Radio 5td: None

I #FGain:Low #Atten: 12 dB Radio Device: BTS
I10 dBidiv Ref 52.54 dBm
Log
425
s /\M“ e P e e T i, Tyl = A
5
126 / |
254 |[ H
17 .5
NPT FTeL - - v P
275 m"ww
-37.5
enter 740 MHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 51.0 dBm
9.4165 MHz
Transmit Freq Error 3.910 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.789 MHz x dB -26.00 dB

MSG

STATUS

Document 75942505 Report 06 Issue 1
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW

[ Keysight Spectrum Analyzer - Occupied EW
RL RF 500 DC

enter Freq 736.500000 MHz |

CE OFF |

“EXT] ¢

enter Freq: 736.500000 MHz
—#—- Trig: Free Run

Avg|Held: 2000200

(===

10:10:34 AM Jun 15,2018 _
Radio 5td: None

I #FGain:Low #Atten: 12 dB Radio Device: BTS
I1|'.l dBidiv Ref 53.36 dBm
Log
434
B4 i 4 i v
34
.y [ \
- I |
. | |
-16.6 J l
. ™ ,J %% "
INEF STy Py v
%6
enter 736.5 MHz Span 30 MHz
Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 52.4 dBm
14.033 MHz
Transmit Freq Error -145 Hz % of OBW Power 99.00 %
x dB Bandwidth 14.70 MHz x dB -26.00 dB
MSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW

[ Keysight Spectrum Analyzes - Occupied BW
RL RF 500 DC

enter Freq 737.500000 MHz ]

SENSE:EXT| SOURCE OFF

Center Fraq: 737.500000 MHz

—#- Trig: Free Run

Avg|Held: 2000200

(===

10:03:15 AM Jun 15, 2018
Radio 5td: None

I #FGain:Low #Atten: 12 dB Radio Device: BTS
I10 dBidiv Ref 51.94 dBm
Log
a9
e IV ) W
ne J], \
1na
1.04 I 1
acs rJ Ii
181
AV oAt
281 . nesnaeind M"&'\-\n
el Ll
-38.1
enter 737.5 MHz Span 30 MHz
Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 52.4 dBm
14.028 MHz
Transmit Freq Error 3.889 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.66 MHz x dB -26.00 dB
MSG STATUS
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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 209.54 318.32 209.49 318.34 209.55 318.39

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

Channel Position B

[ Keysight Spectrum Analyzer - Oceupied BW =
AL 00 oC | T SENSEEXT] SOURCE OFF 03:49:30 PM Jun 15, 2018
enter Freq 729.200000 MHz ] Center Freq: 729.200000 MHz Radio 5td: None
- Trig: Free Run Avg|Held: 2007200
I #IFGain:Low #Atten: 6 dB Radio Device: BTS
I10 dBidiv Ref 46.63 dBm
Log =1
EE
%6 P o ot o ) e LS N Pipny
165 = VJJ \'J\ \Vat
563 PPN AN
pd -
337 /_,\.J
-
-23.4
-33.4
-43.4
enter 729.2 MHz Span 400 kHz
Res BW 2 kHz #VBW 6.2 kHz Sweep 95.4 ms
Occupied Bandwidth Total Power 48.3 dBm
209.54 kHz
Transmit Freq Error 105 Hz % of OBW Power 99.00 %
x dB Bandwidth 318.3 kHz x dB -26.00 dB
MSG STATUS
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position M

— Keysight Spectrum Anslyzer - Occupied BV ] = ] ] To & e
RL RF 00 DC | SEMSE:EXT| SOURCE OFF | | 03:59:41 PMJun 15,2018
Center Freq: 737.500000 MH: Radio Std: N
enter Freq 737.500000 MHz | . Tﬁn:';r:gun ;vnmnld: adio one
I #FGain:Low #Atten: 6 dB Radio Device: BTS
Im dBidiv Ref 46.94 dBm
Log
%9
%9 FAP NN e o s i Tom LS Ao _Pipey
Y 2
Ga4 » UH\/\""‘" wv\"\ﬂ\t’\.‘w
08 e
. e N
-23.1
-33.1
-43.1
enter 737.5 MHz Span 400 kHz
es BW 2 kHz #VBW 6.2 kHz Sweep 95.4 ms
Occupied Bandwidth Total Power 48.6 dBm
209.49 kHz
Transmit Freq Error 32 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

I #FGain:Low

NSEEXT| SOURCE OFF

" Center Freq: 744.800000 MHz

s Trig: Free Run

Avg|Held: 2000200

(===

04:06:14 PM Jun 15, 2018 _
Radio Std: None

MSG

#Aten: 6 dB Radio Device: BTS
I10 dBidiv Ref 46.77 dBm
Log
%8 P P VA (N N N e LoV LN S 1T
L7 W
677 o0, S V\m
;\/‘J‘ s \)
323
-13.2 n—-/f/ "\'V\
232
332
432
enter 744.8 MHz Span 400 kHz
es BW 2 kHz #VBW 6.2 kHz Sweep 95.4 ms
Occupied Bandwidth Total Power 48.5 dBm
209.55 kHz
Transmit Freq Error 9 Hz % of OBW Power 99.00 %
x dB Bandwidth 318.4 kHz x dB -26.00 dB

STATUS
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2.31

2.3.2

233

234

23.5

2.3.6

Document 75942505 Report 06 Issue 1

&

Product Service

BAND EDGE

Specification Reference

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

Date of Test and Modification State
14 and 15 June 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 21.9-24.6°C
Relative Humidity 51.2 - 54.8%

Test Method

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

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

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

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

Test Results
Configuration A

Maximum Output Power 45 dBm

E-UTRA/NB-loT GB | E-UTRA / NB-loT GB Band Edge (MHz)

Antenna Modulation Carrier Bandwidth Channel Position Channel Position
BRFBW TRFBW

A E:64QAM / N:QPSK E;_ﬂzo'o MHz / N:180 734.0 740.0

A E:64QAM / N:QPSK ||(5|:_|125.o MHz / N:180 736.5 737.5
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW

- e S [
RL RF 00 DC | SEMSE:EXT] SOURCE OFF | | 04:25:55 PM Jun 14, 2018
enter Freq 729.000000 MHz . Avg Type: RMS TRACE[123456
PHO: Wide =~ Trig: Free Run hPE AR
IFGain:Low #Amen: 10 dB SET|A NNNNN

MKr1 728.950 MHz
10 daian Rer 4500 dBm Band Power -32.93 dBm
°g

5,00
50 / o160
250 //

-350
W/
el
450 a@:ﬂcrw-www d;
Center 729.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW

e To o ]
RL FF 500 DC [ SENSE:EXT] SOURLE OFF | I 03:50:22 PM Jun 14, 2018
enter Freq 746.000000 MHz ) Avg Type: RMS TRACE[1/23456
PNO: Wide =—+— Trig: Free Run TVPE | WY
IFGain:Low #Atten: 10 dB peET|A NNNNN
Mkr1 746.050 MHz
Ref Offset 51 dB
1odBidiv  Ref 45.00 dBm Band Power -31.04 dBm
Leg
x0
%0
150
500
5,00
150 Dl .16 01
250
350 1
i B e e o ey FIPPPEGT S P POy
450
Center 746.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW

= e T=To
RL RF 0 DC | SENSE:EXT| SOURCE OFF | | 09:43:24 AMJun 15,2018
enter Freq 745.000000 MHz . Avg Type: RMS TRACE[123456
PNO: Wida —e— Trig: Free Run "YPE AR
IFGain:Low #Atten: 10 dB peT|A NNNNN
Mkr1 745.050 MHz
Ref Offset 51 dB M
10dBidiv  Ref 45.00 dBm Band Power -31.69 dBm
Leg
%0

5.00

50 VERTAP 0 |

\

350
1
o \' TIR P b s A WA e Bt st
4
Center 745.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW

— Keysight Spectrum Anslyzer - Swept SA T= & et
RL I RF 500 DC | | | SENSE:EXT| SOURCE OFF | | 10:10:57 AM Jun 15, 2018
enter Freq 7298.000000 MHz ) Avg Type: RMS TRACE[123456
PNO: Wide ~+— 17ig: Free Run TPE| Wik
IFGain:Low #Atten: 10 dB DET|A NNNNN
Mkr1 728.925 MHz
Ref Offset 51 dB

jodBidiv__ Ref 45.00 dBm Band Power -32.76 dBm

og

e1 J
450 e . FRaTey T 1 et
Center 729.000 MHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW

s

X Analyzer - Swept SA
AL RF S0 DC | SENSE:EXT| SOURCE OFF | I 10:03:43 AM Jun 15, 2018
enter Freq 746.000000 MHz ) Avg Type: RMS TRACE[123456
PHO: Wide =~ Trig: Free Run TVPE| WY
IFGain:Low #Aten: 6 dB DET|A NNNNN
Mkr1 746.075 MHz
Ref Offset 51 dB
{odBidiv__Ref 31.00 dBm Band Power -30.69 dBm
og
210
1o
1.00
900
DL 1601 dBe
-19.0
<20
1
=0 T SR L . S e P A rope—
-430
540
Center 746.000 MHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
MsG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation

E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW

[ e

Analyzes - Swept SA

SENSE:EXT| SOURCE OFF

RL RF &

enter Freq 745.000000 MHz

PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 8 dB

Ref Offset 51 dB

10dBidiv  Ref 43.00 dBm
Leg

10:07:03 AM Jun 15, 2018
TRACE]1 23456
TYPE| Wi

peET|A NNNNN

Mkr1 745.075 MHz
Band Power -29.94 dBm

Avg Type: RMS

L )
V

700 \\
70 \. OL1 1601 dBm
270 \
370 \ A

~ B vy SR S N
470
Center 745.000 MHz Span 2.000 MHz
#Res BW 15 kHz #VBW 47 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Document 75942505 Report 06 Issue 1
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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

729.2

744.8

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

Channel Position B

= Wepight Spectnum Analyzer - Swept Sh [EE
RL | RF 500 DC | | SENSE:EXT| SOURCE OFF | | 03:51:18 PM Jun 15, 2018
eep Time 7.50 s Avg Type: RMS v:—:f; evz 3456

IFGain:Low

Ref Offset 50.9 dB

10dBidiv  Ref 30.90 dBm
Leg

PNO: Wide -+ 1rig: Free Run
#Atten: 6 dB

Band Power -24.07 dBm

AR
pET|A NNNNN

Mkr1 728.998 MHz

09

0.900

.10

DL -16.01 B,

181

-3
| .

Center 729.000 MHz
#Res BW 330 Hz

MSG

#VBW 1.0 kHz*

STATUS

#Sweep 7.500 s (1001 pts)

Span 2.000 MHz

Document 75942505 Report 06 Issue 1
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position T

s

| SENSE:EXT| SOURCE OFF |

PNO: Wide -+ 1rig: FreeRun

04:07:12 PMJun 15, 2018

TRACGE[1 23456
TVPE| Wiy
DET|A NNNNN

Avg Type: RMS

IFGain:Low #Atten: 6dB
Mkr1 746.002 MHz
Ref Offset51 dB
10dBidv_Ref 26.00 dBm Band Power -56.57 dBm
og
-
-4.00
-140 LLamiaug: - |
240
2340
-440 ‘l
[
540
I
Y !
4.0 | 1
Center 746.000 MHz Span 2.000 MHz
#Res BW 330 Hz #VBW 1.0 kHz* #Sweep 7.500 s (1001 pts)
MSG STATUS

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

Channel Position T

= T oo ]
RL RF s0Q  DC SENSE:EXT| SOURCE OFF || 04:10:35 PMJun 15,2018
eep Time 7.50 s Avg Type: RMS TRACE[L234 5 6

n Trig: Free Run WA

PiCede o U per|a NNNNN

Ref Offset 51 dB

10dBidiv  Ref 31.00 dBm
Leg

IFGain:Low

#Atten: 6 dB

Mkr1 745.002 MHz
Band Power -23.39 dBm

10

4,00

-_-1_-_%
L ;g-

DL1 1801 dBm)

-19.0

-0

-30

l

490

3 fifl
T

Center 745.000 MHz
#Res BW 330 Hz

M55

#VBW 1.0 kHz*

Span 2.000 MHz
#Sweep 7.500 s (1001 pts)

STATUS

Limit

-16 dBm

Document 75942505 Report 06 Issue 1
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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)

24.2 Date of Test and Modification State

14 and 15 June 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.

24.4 Environmental Conditions

Ambient Temperature 21.9-24.6°C
Relative Humidity 51.2 - 54.8%

2.4.5 Test Method

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

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For 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 45 dBm
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW - Band 1 - Range 0.009

to 4000 MHz

Lo Keysight Spectrum Analyzer - Swept SA
RL FF 50Q  DC

[ SENSE:EXT] SOURLE OFF |

=
[ 04:27:01 PM Jun 14, 2018
#Avg Type: RMS

enter Freq 2.000004500 GHz ] rmh T
NEE PNO- Fast —»— Trig: Free Run TVPE| WY
IFGain:Low #Atten: 8 dB DET|A NNNNN
Mkr1 729.6 MHz
Ref Offset 53 dB
o gs:div Ref 46.15 dBm 37.07 dBm
'
k-3
%2
162
B.15
2385
139 DCT-TETT ]
-239
-339
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* #Sweep 8.000 s (8000 pts)
MSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW - Band 2 - Range 4000

to 8000 MHz

T e o
RL RF 00 DC
enter Freq 6.000000000 GHz

PNO: Fast
IFGain:High

Ref Offset54.4 dB
Ref 20.00 dBm

| SENSE:ENTISOURCEOFF|

—#—- Trig: Free Run
#Amen: 0 dB

(== ==

 04:27:32PMJun 14,2018
TRACE[1 23456

TPE | WA

oET|A NNNNN

Mkr1 4.019 0 GHz
-31.46 dBm

#Avg Type: RMS

10 dBidiv
Log

100

0.00

-10.0

OL1 1801 dBemy

Start 4.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 8.000 GHz
#Sweep 8.000 s (3000 pts)

STATUS

Document 75942505 Report 06 Issue 1
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW - Band 1 - Range 0.009

to 4000 MHz

== ==

| SENSE:EXT| SOURCE OFF |

PR Ko Analyzer - Swept SA
RL RF 500 DC
nput Mech Atten 10 dB

03:51:57 PMJun 14,2018

#Avg Type: RMS WCEW
= Trig: Free Run TVPE| Wi
. IFaintow  #Atten: 10 d8 pet|A NNNNN
Ref Offset 53 dB Mkr1 735.6 MHz
o gs:div Ref 46.43 dBm 36.39 dBm
T
1
B4 '
X4
164
&4
387
138 TLT -TEOT dbm]
<236

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 4.000 GHz
#Sweep 8.000 s (3000 pts)

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW - Band 2 - Range 4000

to 8000 MHz

e i =)
RL RF 00 DC | SEMSE:EXT| SOURCE OFF | | 03:52:28 PMJun 14,2018
enter Freq 6.000000000 GHz ) #Avg Type: RMS TRACE[123456
PNO: Fast =~ Trig: Free Run TVPE| WY
IFGain:High #Aten: 0 dB oET|A NNNN N
Mkr1 4.009 5§ GHz
Ref Offset 54.4 dB
o gs:div Ref 20.00 dBm -31.41 dBm
100
000
100
OL1 1801 dBemy
200
1
=300
-40.0
E00
£00
-70.0
Start 4.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW - Band 1 - Range 0.009

to 4000 MHz

— Keysight Spectrum Anayzer - SweptSA
RL RF 00 DC
enter Freq 2.000004500 GHz

[ SENSE:EXT] SOURLE OFF |

== ==

10:12:03 AM Jun 15, 2018

#Avg Tvp'c.'RMs TRACE(} 23456
TVPE| WY
DET|A NNNNN

NFE PNO: Fast -+ Trig: Free Run
IFGain:Low #Aten: 8 dB
Mkr1 743.1 MHz
Ref Offset 53 dB
[ggeidiv_Ref 47.93 dBm 7431 MHz
|
wa 01
ne
1749
793
207
121
DL1 1601 dEm,
21

Start 9 kHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 4.000 GHz
#Sweep 8.000 s (3000 pts)

STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW - Band 2 - Range 4000

to 8000 MHz

T e o
RL RF 00 DC
enter Freq 6.000000000 GHz

| SENSE:ENTISOURCEOFF|

—#—- Trig: Free Run

(== ==

10:12:21 AMJun 15,2018

#Avg Tvp'c.'RMs TRACE(} 23456
TVPE| WY
oET|A NNNNN

PNO: Fast
IFGain:High #atten: 0 dB
Mkr1 4.013 5 GHz
Ref Offset 54.4 dB
o gs:div Ref 20.00 dBm -31.53 dBm
100
000
100
OL1 1501 dBm
200
1
300
T e e I I, R B P S
-40.0
500
£00
-70.0
Start 4.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW - Band 1 - Range 0.009

to 4000 MHz

= Keyi Analyzer - Swept SA [ =
RL RF 500 DC [ SENSE:EXT] SOURLE OFF | I 10:04:38 &AM Jun 15, 2018
. #Avg Type: RMS TRACE(} 23456
enter Freq 2 UDBUU4SDEFEHZ PNO;HIH o Trig: FreeRun e
IFGain:Low #Aten: 8dB DET|A NNNNN
Ref Offset 53 dB Mkr1 744.1 MHz
o gs:div Ref 46.61 dBm 35.72 dBm
|
1
6 4
166
BB1
339
134 LT TE01 dewa|
234

T T P PR

Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW - Band 2 - Range 4000

to 8000 MHz

e i =)
RL RF 00 DC | SEMSE:EXT| SOURCE OFF | | 10:04:56 AM Jun 15, 2018
enter Freq 6.000000000 GHz ) #Avg Type: RMS TRACE[123456
PNO: Fast =~ Trig: Free Run TVPE| WY
IFGain:High #Aten: 0 dB oET|A NNNN N
Mkr1 4.023 0 GHz
Ref Offset 54.4 dB
o gs:div Ref 20.00 dBm -31.55 dBm
100
000
100
OL1 1801 dBemy
200
1
BN
R I B g I P, S I
-40.0
E00
£00
-70.0
Start 4.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS
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Configuration B

Maximum Output Power 43 dBm
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Product Service

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

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

— Keysight Spectum Anslyzer - SweptSA _ _ _ _ T ]
& - o o T GENSE-EXT] SOURCE OFF I 03:52:46 PM Jun 15, 2018
Ref Level 49.00 dBm #Avg Type: RMS TRACE[; 23456
NFE PNO: Fast =~ 1rig: Free Run TUPE| Wi
IFGain:Low #atten: 10 dB DET|ANNNNN
Mkr1 729.1 MHz
Ref Offset 53 dB
10dBidiv  Ref 49.00 dBm 43.53 dBm
Leg
[}
10
280
18.0
200
100
1.0
OL1 1601 dBm
20
310
-41.0
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 B - Band 2 - Range 4000 to 8000 MHz

™ v rP———rTy =
RL FF 500 DC | SENSE:EXT| SOURCE OFF | I 03:53:04 PM Jun 15, 2018
enter Freq 6.000000000 GHz ) #Avg Type: RMS TRACE[1/23456
PNO: Fast =+ Trig: Free Run TVPE| WY
IFGain:High #Atten: 0 dB oET|A NNNN N
Mkr1 4.013 0 GHz
Ref Offset 54.4 dB
{0 geudiv Ref 20.00 dBm -31.59 dBm
100
0.00
<100
L1 1501 dfie
=200
1
=300
MNWMN T S
-40.0
500
£00
-70.0
Start 4.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
MSG STATUS

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

= Keysight Spectrum Analyzes - Swept SA i _
RL RF 00 DC SEMSEEXT| SOURCE OFF |

#Avg Type: RMS

[ e

04:03:02 PM Jun 15, 2018

nput Mech Atten 10 dB ) TRACE[123456

NFE PNO: Fast ~e—  1rig: Free Run THPE{ Wi

IFGain:Low #Aten: 10 dB oeT|A NNHNNN

Ref Offset 53 dB Mkr1 737.6 MHz

{0 deidiv Ref 49.00 dBm 44.01 dBm

O
g 1

—_
190
S0
400
1.0

DL -16.01 B,
=210

Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 8000 MHz

Lo} Keysight Spectrum Analyzer - Swept SA
RL FF 500 DC

enter Freq 6.000000000 GHz

PNO: Fast

| SENSE:EXT] SOURLE OFF |

—#—- Trig: Free Run

#Avg Type: RMS

To & e

04:03:19 PM Jun 15, 2018

TRACE[] 23456
TVPE| WY
DET|A NNNNN

IFGain:High #Atten: 0 dB
Mkr1 4.031 0 GHz
Ref Offset 54.4 dB

o gs:div Ref 20.00 dBm -31.45 dBm
100
000
-100

OL1 1601 dBe
-200

Start 4.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 8.000 GHz
#Sweep 8.000 s (3000 pts)

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 Spectsurn Analyzer - Swept SA
RL RF 500 DC

| SENSE:EXT| SOURCE OFF |

(===

04:07:50 PM Jun 15, 2018 _

enter Freq 2.000004500 GHz ] ) #Avg Type: RMS 'mh 23455
NFE PNO: Fast ~e—  1rig: Free Run TPE| Wik
IFGain:Low #Amen: 10dB peET|A NNNNN
Mkr1 744.6 MHz
Ref Offset 53 dB
o gB.rdiv Ref 51.82 dBm 43.53 dBm
a8 ’
38
218
18
182
818
DL1 1601 dBm,
-18.2
-282
382
Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 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 8000 MHz

. pre—— T=To ]
RL RF 50 € C | SEMSE:EXT] SOURCE OFF | | 04:08:06 PMJun 15, 2018
enter Freq 6.000000000 GHz ) #Avg Type: RMS TRACE[123456
PNO: Fast =+ Trig: Free Run TVPE| WY
IFGain:High #Atten: 0 dB pET|A MNNNN
Mkr1 4.025 0 GHz
Ref Offset 54.4 dB
o gs:div Ref 20.00 dBm -31.42 dBm
100
000
-100
OL1 1601 dBe
-200
1
00
k,\_,.--—-—-*w‘\‘_/-\ |~ R I
400
<500
£00
700
Start 4.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* #Sweep 8.000 s (8000 pts)
MSG STATUS
| Limit -16dBm |
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2.5 RADIATED EMISSIONS

251 Specification Reference

FCC CFR 47 Part 2, Clause 2.1053
FCC CFR 47 Part 27, Clause 27.53 (c)

2.5.2 Date of Test and Modification State
23 July 2018 - Modification State 0

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 19.5°C
Relative Humidity 58.5%

2.5.5 Test Method

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

A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on
a remotely controlled turntable within the chamber. Measurements of emissions from the EUT
were obtained with the Measurement Antenna in both Horizontal and Vertical Polarisations.
The Applicant declared that the highest internally generated frequency would be up to 745MHz
and so the upper limit for measurement was calculated at 10 times this, which is 7.5GHz., the
testing was actually performed up to 12GHz.

Emissions identified within the range 30MHz — 12GHz were then formally measured using a
Peak detector as the worst case.

In the frequency Range 30MHz — 12GHz, the measurement was performed with a resolution
bandwidth of 100kHz.

In the frequency Range 1GHz — 12GHz, the measurement was performed with a resolution
bandwidth of 1MHz.

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

2.5.6 Test Results
Configuration A

Maximum Output Power 45 dBm
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW - Band 1 - Range 30 to

4000 MHz -Horizontal
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW - Band 1 - Range 30 to

4000 MHz -Horizontal
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW - Band 1 - Range 30 to

4000 MHz -Horizontal

1000 T T

— Peak T
— PeskLimit -

Level (dBuvim)

Sta 30 MHz

Stop 4000 Miz

1500 |-

g

Frequency (MHz)

2500

3500 |-

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW - Band 2 - Range 4000

to 12000 MHz-Horizontal

1000 T T T T T

B0

00 =

850

T
— Peak Trace
= Paak Limit

800

650

Level (dBu'vim)

400 =

BOE

300

Stop 12000 MHz

Document 75942505 Report 06 Issue 1

Frequency (MHz)

10000

10500

1000

1500 -
12000

Page 41 of 57



&)

Product Service

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW - Band 1 - Range 30 to

4000 MHz -Horizontal
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position BRFBW - Band 1 - Range 30 to

4000 MHz -Vertical
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:10.0 MHz / N:180 kHz - Channel Position TRFBW - Band 1 - Range 30 to

4000 MHz -Vertical

1000 T T

— Peak T
— PeskLimit -

Level (dBuvim)

Sta 30 MHz

Stop 4000 Miz

1500 |-

g

Frequency (MHz)

2500 |-

3500 |-

Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position BRFBW - Band 1 - Range 30 to

4000 MHz -Vertical
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Antenna A - E-UTRA / NB-loT GB Modulation E:64QAM / N:QPSK - E-UTRA / NB-loT GB

Carrier Bandwidth E:15.0 MHz / N:180 kHz - Channel Position TRFBW - Band 1 - Range 30 to

4000 MHz -Vertical
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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 30 to 4000 MHz -Horizontal
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position M - Band 1 - Range 30 to 4000 MHz -Horizontal
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position T - Band 1 - Range 30 to 4000 MHz -Horizontal
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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 30 to 4000 MHz -Vertical
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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-Vertical
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position M - Band 1 - Range 30 to 4000 MHz -Vertical
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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-Vertical
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Antenna A - NB-loT SA Modulation N:QPSK - NB-loT SA Carrier Bandwidth N:180 kHz -

Channel Position T - Band 1 - Range 30 to 4000 MHz -Vertical
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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.

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

(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer Rotronic Hygropalm 2404 12 26-Apr-2019
Analyser Keysight N9030A 4654 12 06-Oct-2018
Analyser Rohde & Schwarz | ZVA 40 3548 12 02-Oct-2018
Calibration kit Rohde & Schwarz | ZV-Z54 4368 12 06-Mar-2019
Power Supply Farnell H60-25 1092 - O/P MON
DMM White Gold WG022 0190 12 24-Nov-2018
Occupied Bandwidth
Hygrometer Rotronic Hygropalm 2404 12 26-Apr-2019
Analyser Keysight N9030A 4654 12 06-Oct-2018
Analyser Rohde & Schwarz | ZVA 40 3548 12 02-Oct-2018
Calibration kit Rohde & Schwarz | ZV-Z54 4368 12 06-Mar-2019
Power Supply Farnell H60-25 1092 - O/P MON
DMM White Gold WG022 0190 12 24-Nov-2018
Band Edge
Hygrometer Rotronic Hygropalm 2404 12 26-Apr-2019
Analyser Keysight N9030A 4654 12 06-Oct-2018
Analyser Rohde & Schwarz | ZVA 40 3548 12 02-Oct-2018
Calibration kit Rohde & Schwarz | ZV-Z54 4368 12 06-Mar-2019
Power Supply Farnell H60-25 1092 - O/P MON
DMM White Gold WG022 0190 12 24-Nov-2018
Transmitter Spurious Emissions
Hygrometer Rotronic Hygropalm 2404 12 26-Apr-2019
Analyser Keysight N9030A 4654 12 06-Oct-2018
Analyser Rohde & Schwarz | ZVA 40 3548 12 02-Oct-2018
Calibration kit Rohde & Schwarz | ZV-Z54 4368 12 06-Mar-2019
Power Supply Farnell H60-25 1092 - O/P MON
DMM White Gold WG022 0190 12 24-Nov-2018
Transmitter Radiated Spurious Emissions
Screened Room (5) Rainford Rainford 1545 36 18-Jul-2019
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Multimeter Iso-tech IDM101 2419 12 23-Nov-2018
Antenna (Bilog) Chase CBL6143 2904 24 08-Aug-2019
EMI Test Receiver Rohde & Schwarz | ESU40 3506 12 22-Nov-2018
Cable (Rx, Km-Km 2m) Scott Cables KPS-1501-2000-KPS 4526 6 31-Aug-2018
agfr?fnﬁ‘iﬁzd Waveguide | e1g i indgren 3117 4722 12 01-Mar-2019
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
9m N type RF cable Rosenberger 2303-0 9.0m PNm PNm | 4827 6 04-Jan-2019
4dB Attenuator Pasternack PE7047-4 4935 12 28-Nov-2018

TU — Traceability Unscheduled
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 §

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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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 75942505 Report 06 Issue 1 Page 57 of 57



&)

Product Service

ANNEX A

MODULE LIST
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Configurations A & B

Product

Product No R-State Serial No
RRUS11 B12 KRC161 241/1 R3B CF82031895
Software Version: CXP9013268/6 Revision: SA112
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