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SECTION 1

REPORT INFORMATION
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1.1 REPORT DETAILS
Manufacturer Ericsson AB
Address Borgarfjordsgatan 18
Kista SE-16480
Stockholm
Sweden
Product Name RUL 01 B13
Product Number KRC 118 56/1
Serial Number(s) CC43413367
Software Version CXP9013268/6_R49AL
Hardware Version R1D
Test Specification/Issue/Date FCC CFR 47 Part 2: 2016
FCC CFR 47 Part 27: 2016
Start of Test 23 June 2017
Finish of Test 28 June 2017
Name of Engineer(s) Simon Bennett
Jack Tuckwell
Related Document(s) KDB 971168 D01 v02r02

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 limited compliance with FCC 47 CFR Part 27. The sample tested was found to
comply with the requirements defined in the applied rules.

Test Engineer(s);

J Tuckwell S Bennett

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 correct the Engineering Statement, to include x 4 on LTE MIMO mode
Multi carrier, Section 1.3, to correct the FCC ID in Section 1.4 and update the R-state in the
Module List.
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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 and

FCC CFR 47 Part 27 is shown below.

Specification Clause

Section FCC CFR 47 FCC CFR 47 | Test Description Result
Part 2 Part 27

- 27.50 Equivalent Isotropically Radiated Power (EIRP) | N/A'
2.2 2.1049 - Occupied Bandwidth Pass
23 2.1051 27.53 (c) Band Edge Pass
2.4 2.1051 27.53 (c) Transmitter Spurious Emissions Pass
2.5 2.1053 27.53 (c) Radiated Spurious Emissions Pass
2.6 2.1055 27.54 Frequency Stability Pass

- - - Receiver Spurious Emissions N/A

N/A — Not Applicable
N/A'- Not Applicable, due to no integrated antenna

Document 75939460 Report 01 Issue 2
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CONFIGURATION DESCRIPTION

Configuration Code Carrier(s) Configuration Description
1 1C LTE Single Carrier
2 2C LTE Multi Carrier x2

The settings below were deemed representative for all traffic scenarios when settings with
different modulations, channel bandwidths, number of carriers and RF configurations has been
tested to find the worst case setting. The settings below were used for all measurements if not
otherwise noted:

LTE:
MIMO mode single carrier: E-TM1.1, E-TM3.2, E-TM3.1, E-TM3.1a
MIMO mode multi carrier (x2, x4): E-TM1.1

The complete testing was performed with the EUT transmiting at maximum RF power unless
otherwise stated.

The EUT consists of 2 antenna ports. All measurements were performed on the single transmit
antenna port A. Antenna port B is used for receive only.

Pre-test results were used to establish the worst case configuration of the EUT in the below
mentioned operating modes. The reported results represent testing in the worst case modes of
operation. It was established that QPSK was the worst case for power measurements with the
Occupied Bandwidth being largest in 256 QAM.

The RUL 01 B13 — KRC 118 56/1 supports LTE Band 13 — 746 — 756 MHz, (downlink) and 777
— 787 MHz, (uplink), frequency bands.

Test Models as defined in 3GPP TS 25.141 and TS 36.141 were used to represent the required
modulation for test.

The EUT was powered by an external 48 V DC Supply which provided power to the PDU,
(Power Distribution Unit). The PDU supplied power to the EUT and other accessories.

Channel Configurations

LTE B13 (746 MHz — 756 MHz)

No. of Carrier Carrier Frequency Configuration (MHz)
Configuration RAT C - Bandwidth
amers | (MHz) Bottom (BRFBW) Middle (MRFBW) Top (TRFBW)
1 LTE 1 5 748.5 751 753.5
1 LTE 1 10 - 751 -
2 LTE 2 5+5 - 748.5 + 753.5 -
Document 75939460 Report 01 Issue 2 Page 5 of 53
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14 DECLARATION OF BUILD STATUS
MAIN EUT
MANUFACTURING DESCRIPTION Radio Unit
MANUFACTURER Ericsson AB
PRODUCT NAME RUL 01 B13
PART NUMBER KRC 118 56/1
SERIAL NUMBER CC43318597
HARDWARE VERSION R1D
SOFTWARE VERSION CXP9013268/6_R49AL
TRANSMITTER OPERATING RANGE 746-787 MHz
E'I?GEI-IQEUSE'I'NI(IEI;I'ERNALLY GENERATED 800 MHz
MODULATIONS OFDMA in FDD
OUTPUT POWER (RMS) (W or dBm) 1 x 60W
FCCID TA8AKRC11856-1

TECHNICAL DESCRIPTION
(a brief description of the intended use and

Base Station Radio

operation)

. Thomas Wahiman
Signature
Date 04 July 2017

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

Document 75939460 Report 01 Issue 2
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15 PRODUCT INFORMATION

151 Technical Description

The Equipment Under Test (EUT) RUL 01 B13, KRC 118 56/1 is an Ericsson AB Radio Unit
working in the public mobile service (Band) band which provides communication connections to
FDD-LTE network. The RUL 01 B13, KRC 118 56/1 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 75939460 Report 01 Issue 2 Page 7 of 53



1.6 TEST SETUP

PXA Signal
Analyzer

10 MHz

Test Computer
(TUV)

&

CT 10

Test Computer
(Ericsson)
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RUL 01 B13
RF B
Attenuator RF A
Convertor CPRI
(optical fibre to Data 1
RPM 777 211/) Data 2
PDU Power in
Power 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

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

Test Name Name of Engineer(s)
Maximum Peak Output Power and Peak to Average Ratio - Conducted | Simon Bennett
Occupied Bandwidth Simon Bennett
Band Edge Simon Bennett
Transmitter Spurious Emissions Simon Bennett
Radiated Spurious Emissions Jack Tuckwell
Frequency Stability Simon Bennett
1.8 DEVIATION FROM THE STANDARD

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

1.9 MODIFICATION RECORD

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

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

2.1.1 Specification Reference

FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 27, Clause 27.50 (b)

2.1.2 Date of Test and Modification State
26 June 2017 - Modification State 0

2.1.3 Test Equipment Used

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

2.1.4 Environmental Conditions

Ambient Temperature 26°C
Relative Humidity 52.8%

2.1.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01 Clause 5.2.1 and
5.71.

2.1.6 Test Results

Configuration 1

Maximum Output Power 47.8 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position B
Antenna LTE Modulation LTE Ca_lrner
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

A QPSK 5.0 MHz 7.13 47.64 41.66
A QPSK 10.0 MHz - - -

Document 75939460 Report 01 Issue 2 Page 11 of 53



Product Service

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position B

[ Keysight Spectrum Analyzer - Power Stat CCDF == @
RL RF 50 Q DC EXT REF| SQURCE OFF ALIGN AUTO 10:37:21 AM Jun 26, 2017
enter Freq 748.500000 MHz ] Center Freq: 748.500000 MHz Radio Std: None
wp— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Artten: 24 dB
Average Power 100 o Saussian
47.65 dBm ~—_
37.29 % at 0dB 0% \
1%

10.0% 3.68 dB 01%
1.0% 6.47 dB
0.1% 7.13dB
001% 7.18dB 0.01%
0.001% 7.21dB
0.0001% 7.22dB 0.001 %
Peak 7.24 dB

54.89 dBm

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

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position B

Configuration 1

Maximum Output Power 47.8 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position M
Antenna LTE Modulation LTE Ce_arrler
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz

A QPSK 5.0 MHz 7.13 47.72 41.73
A QPSK 10.0 MHz 7.08 47.76 39.04

Document 75939460 Report 01 Issue 2
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position M
[ Keysight Spectrum Analyzer - Power Stat CCDF |D|_ﬁ_@_
RL RF 50 Q DC 10:47:46 AM Jun 26, 2017
enter Freq 751.000000 MHz ] i 4 o ts-10.0 MH0.0 Mpt Radio Std: None
AFGoinlow  #Atten: 24dB o )
Average Power 100 o Saussian
47.75 dBm .
37.25 % at 0dB 09— \
1% AN

10.0 % 3.68 dB 04 %
1.0 % 6.48 dB
01% 7.13dB
001% 7.18dB 0.01%
0.001% 7.20dB
0.0001 % 7.23dB 0.001 %
Peak 7.24 dB

54.99 dBm

0.0001 % 0dB —
Info BW 80.000 MHz
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position M
[T Keysight Spectrum Analyzer - Power Stat CCDF o e )
RL | RF 500 DC | EXT REF] F [ ALIGN AUTO 10:58:59 &M Jun 26, 2017
enter Freq 751.000000 MHz | Senter Frea: T 1.000000 mt!::oums-wuwwu - Radio Std: None
#FGain:Low #hten: 24 d8 o '
Average Power 100 % S2ussian
47.80 dBm ~—
37.34 % at 0dB 0% \
1%

10.0 % 3.66 dB 01%
1.0% 6.45dB
0.1% 7.08 dB
001%  7.22dB 0.01%
0.001% 7.31dB
0.0001% 7.36dB 0.001 %
Peak 7.37 dB

55.17 dBm

0.0001 % o dB 5o
Info BW 80.000 MHz
MG STATUS

Document 75939460 Report 01 Issue 2
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Configuration 1

Maximum Output Power 47.8 dBm

Product Service

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

A QPSK 5.0 MHz 7.14 47.75 41.76
A QPSK 10.0 MHz - - -

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position T
[ Keysight Spectrum Analyzer - Power Stat CCDF =
RL RF 50 DC EXT REF| SOURCE OFF | ALIGN AUTOD | 10:51:40 AM Jun 26, 2017
enter Freq 753.500000 MHz ] Center Freq: 753.500000 MHz Radio Std: None
s Trig: Free Run Counts:10.0 M/10.0 Mpt
#FGain:Low #Aten: 24 dB
Average Power 100 % S2ussian
47.78 dBm ~—
37.18 % at 0dB 105 \
1% \\
10.0 % 3.67 dB 01%
1.0% 6.47 dB
0.1 % 7.14 dB
001% 7.27dB 0.01%
0.001% 7.35dB
0.0001 % 7.38dB 0.001 %
Peak 7.39dB
55.17 dBm
0.0001 %555 2048
Info BW 80.000 MHz
MSG STATUS

Configuration 2

Maximum Output Power 47.8 dBm

Peak to Average Ratio (PAR) / Output Power

i Channel Position M
Antenna LTE Modulation LTE Ca.rrler
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
A QPSK 5.0 MHz - 47.79 39.10

Document 75939460 Report 01 Issue 2
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Configuration 2

Limit
Peak Power <1000 W or <+60 dBm
Peak to Average Ratio 13 dB*

*Note: Limit unspecified — in the requirements, therefore, 13 dB was used in line with other
frequency band requirements.

Document 75939460 Report 01 Issue 2 Page 15 of 53
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2.2 OCCUPIED BANDWIDTH

2.2.1 Specification Reference

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

2.2.2 Date of Test and Modification State

26 June 2017 - Modification State 0

2.2.3 Test Equipment Used

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

22.4 Environmental Conditions
Ambient Temperature 26°C
Relative Humidity 52.8%
2.25 Test Method
All measurements were made in accordance with FCC KDB 971168 D01 Clause 4.2.

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

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

of Max Hold were used in conjunction with the Occupied Bandwidth/x dB Bandwidth
measurement function. The trace was left to stabilise and the result was recorded.

2.2.6 Test Results

Configuration 1

Maximum Output Power 47.8 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 QPSK 5.0 MHz 4,480.46 4,788.04 4,484.29 4,809.97 4,478.73 4,781.40
A QPSK 10.0 MHz - - 8,946.75 9,394.84 - -

Document 75939460 Report 01 Issue 2 Page 16 of 53
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position B
= Keysight Spectrum er - Occupied BW B - ) ) |D|_E‘ﬁ_§
RL FF 500 DC EXT REF| SOURCE OFF | ALIGN AUTO 10:40:43 AM Jun 26, 2017
enter Freq 748.500000 MHz ] Center Freq: 748.500000 MHz Radio Std: None
wp— Trig: Free Run Avg|Hold: 500/500
#FGain:Low #Atten: 24 dB Radic Device: BTS
10 dBidiv Ref 52.67 dBm
||Log
a7
27 e e Y ey -
27
127 f \,
2 ff \1
-7.33
-17.3 \‘,rJ L‘\‘\‘M
N O O e A% LV
373
enter 748.5 MHz Span 10 MHz
es BW 51 kHz #VBW 160 kHz Sweep 5 ms|
Occupied Bandwidth Total Power 55.2 dBm
4.4805 MHz
Transmit Freq Error 3.421 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.788 MHz x dB -26.00 dB
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position M

FLL F

enter Freq 751 .000000 MHz |

——

#IFGain:Low

[

Center Freq: 751.000000 MHz

Trig: Free Run
#Atten: 24 dB

AvglHeld: 5001500

=&
10:49:36 AM Jun 26, 2017
Radio Std: None

Radio Device: BTS

10 dBidiv Ref 54.08 dBm
HLoa™ =T

441

ER

241

141

408

259 by

Pl i

enter 751 MHz
es BW 51 kHz

#VBW 160 kHz

Span 10 MHz
Sweep 5ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

4.4843 MHz

2.559 kHz
4.810 MHz

Total Power

% of OBW Power
x dB

55.3 dBm

99.00 %
-26.00 dB

STATUS

Document 75939460 Report 01

Issue 2
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position T

[ Kepsight Spectrum
RL RF

enter Freq 753.500000 MHz ]

#IFGain:Low

- Occupied BW

EXT REF| SOURCE OFF |

wp— Trig: Free Run
#Aten: 24 dB

Center Freq: 753.500000 MHz

|D|ﬁ‘.@

10:53:30 AM Jun 26, 2017 _
Radio Std: None

\ AUTO

Avg|Hold: 500/500
Radic Device: BTS

10 dBidiv Ref 54.21 dBm

liLog
a4z

32

M2

142

4N

——
]

-5.79

158

258

-35.8

T T ]

enter 753.5 MHz

es BW 51kHz #VBW 160 kHz

Span 10 MHz
Sweep 5ms

Occupied Bandwidth Total Power

4.4787 MHz
1.134 kHz
4.781 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

M55

55.3 dBm

99.00 %
-26.00 dB

STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position M

[ Keysight Spectrum Analyzes - Occupied BW
AL o TR

enter Freq 751.000000 MHz ]

#IFGain:Low

EXT REF| SOURCE OFF |

ws~ Trig: Free Run
#Atten: 26 dB

Center Freq: 751.000000 MHz
AvglHold: 500500

[F=Er
10:59:38 AM Jun 26, 2017
Radio Std: None

Radio Device: BTS

MSG

10 dBidiv Ref 53.25 dBm
liLog T
433
. L e e T o B
/
3
s / \
- [ l
-6.75 i ll
168 g™ k“"‘ww
26 5 | L AN o,
-36.8
enter 751 MHz Span 20 MHz,
es BW 100 kHz #VBW 300 kHz Sweep 1.933m
Occupied Bandwidth Total Power 55.9 dBm
8.9468 MHz
Transmit Freq Error 12.782 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.395 MHz x dB -26.00 dB

STATUS

Document 75939460 Report 01 Issue 2
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Antenna A - Antenna A - LTE Modulation 256QAM - LTE Carrier Bandwidth 5.0 MHz - Channel
Position B

Keysight Analy o [E=SE]
RL 3 508 DC [ EXT REF] SOURCE OFF | ALIGN AUTO | 11:06:21 AM Jun 26, 2017
enter Freq 748.500000 MHz Center Freq: 748.500000 MHz Radio Std: None
q —#- Trig: Free Run Avg|Hold: 5001500
#IFGain:Low #Atten: 24 dB Radio Device: BTS

I1n dBidiv Ref 53.24 dBm
Log
432

& e inresga e w“l\"hA .

-36.8

enter 748.5 MHz Span 10 MHz
es BW 51kHz #VBW 160 kHz Sweep S ms

Occupied Bandwidth Total Power 55.6 dBm
4.4831 MHz

Transmit Freq Error 2.276 kHz % of OBW Power 99.00 %

x dB Bandwidth 4.807 MHz x dB -26.00 dB

MSG STATUS

Antenna A - Antenna A - LTE Modulation 256QAM - LTE Carrier Bandwidth 5.0 MHz - Channel
Position M

e Specrm Anser - Occuped W . . . . . [=IEE
RL__ | #F__ [s0m@_OC | [ EXT RE RCE OFF 0 11:07:49 AMJun 26,2017
enter Freq 751.000000 MHz . . z Radio Std: None
wp~ Trig: Free Run Avg|Hold: 5001500
I #FGain:Low #Atten: 24 dB Radio Device: BTS
I10 dBldiv Ref 53.20 dBm
Log[™ .
432
B2 A ety i
B2
132 / \
- ][J 11
6,80
-16.8 #UA L"q
28 fa T VY e wmr\n\w.
%68
enter 751 MHz Span 10 MHz
es BW 51 kHz #VBW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 55.6 dBm
4.4889 MHz
Transmit Freq Error 4.664 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.805 MHz xdB -26.00 dB
MSG STATUS
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Antenna A - Antenna A - LTE Modulation 256QAM - LTE Carrier Bandwidth 5.0 MHz - Channel

Position T

Keysight Spectrum Analyzer - Occupied BW

T

B

RL | RF [soe oc | | | EXT REF| SOURCE OFF | ALIGN AUTO | 11:08:50 AMJun 26, 2017
Center Freq 753.500000 MHz | Center Freq: 763.500000 MHz Radio Std: None
«p. Trig: FreeRun Avg|Hold: 500/500
‘ #IFGain:Low #Atten: 24 dB Radio Device: BTS

10 dB/div Ref §3.27 dBm

Log
433

333

233

133

37 'H

-6.73

-16.7

WWMW“WM

-28.7

N

-36.7

=T

Center 753.5 MHz
Res BW 51 kHz

#VBW 160 kHz

Span 10 MHz
Sweep 5ms

Occupied Bandwidth

4.4859 MHz
Transmit Freq Error 1.962 kHz
x dB Bandwidth 4.791 MHz

Total Power 55.7 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

Antenna A - Antenna A - LTE Modulation 256QAM - LTE Carrier Bandwidth 10.0 MHz -

Channel Position M

Keysight Spectrum Analyzer - Occupied BW

I

RL [ RF [500 DC |

EXT REF| SOURCE OFF | ALIGN AUTO |

@@@I

11:04:22 AM Jun 26, 2017

[
Center Freq 751.000000 MHz ‘ Center Freq: 751.000000 MHz Radio Std: None
—p~ Trig: Free Run Avg|Hold: 500/500
| #FGain:Low #Atten: 26 dB Radio Device: BTS
10 dBidiv Ref $3.88 dBm
Log
438
19 PP VYA e A s | Pyl irand
239
139 ’f \
388 ’ l
-6.12 j \L
-16.1
A )
26 1 WMMM MMW -
-36.1
Center 751 MHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms|
Occupied Bandwidth Total Power 56.1 dBm
8.9381 MHz
Transmit Freq Error 6.881 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.395 MHz x dB -26.00 dB
IMSG STATUS

Document 75939460 Report 01 Issue 2
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BAND EDGE

Specification Reference

FCC CFR 47 Part 2, Clause 2.1051

FCC CFR 47 Part 27, Clause 27.53 (c)(1)
Date of Test and Modification State

26 June 2017 - Modification State 0

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 26°C

Relative Humidity 52.8%

Test Method

All measurements were made in accordance with FCC KDB 971168 D01 Clause 6.

The EUT was connected to a Spectrum Analyser via 40 dB of attenuation. The path loss
between the EUT and the Spectrum Analyser was measured using a Network Analyser. The
measured path loss was entered as a Reference Level Offset in the Spectrum Analyser. The
Spectrum Analyser RBW was adjusted to be at least 1% of the measured 26dB Bandwidth.
Using an RMS detector, the frequency spectrum up to 1TMHz away from the Band Edge was
investigated. The display line was set to 43 + 10log(P) = -13 dBm.

Test Results

Configuration 1

Maximum Output Power 47.8 dBm

) ) ) Band Edge (MHz)
Antenna LTE Modulation LTE Carrier Bandwidth
Channel Position B Channel Position T
A QPSK 5.0 MHz 748.5 753.5
A QPSK 10.0 MHz 751.0 751.0

Document 75939460 Report 01 Issue 2
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position B
= e = |
L RF 00 DC EXT REF| SOURCE OFF | ALIGN AUTO |12:39:01 PMJun 27, 2017 Mark
arker 1 745.920000000 MHz ) Avg Type: RMS TRACE[] 23456 arker
PNO: Wide —=— Trig: Free Run ”: |HNNNNN
IFGain:Low #Atten: 22 dB CET Select Marker
»
Ref Offset41.47 dB Mkr1 745.920 MHz 1
{9 gaiaiv Ref 47.47 dBm -27.67 dBm
s Normal
75
/ Deltalf
175
747
/ Fixed
253
125 / 1 13,00 o) o
225 /& /
325 e - e e Properties»
425
More
10f2
Center 746.000 MHz Span 2.000 MHz
#Res BW 30 kHz #VBW 91 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position T
[— Keysight Spectrum Analyzer - Swept S i i i T=Te e
L | & 500 DC | EXT REF| SOURCE OFF | ALIGN AUTO | 12:30:17 PHJun 27, 2017 Marke
arker 1 756.064000000 MHz . Avg Type: RMS TRACE[1 23456 el
PNO: Wide —+— 1rig: Free Run CET/ANNNNN
IFGain:Low #Atten: 22dB < Select Ma‘kerb
Mkr1 756.064 MHz 1
Ref Offset 41.47 dB
{0 gBIdiv Ref 47.47 dBm -27.58 dBm
%*
- Normal
25
Deltalf
175
747
Fixed!]
253
125 \\ 11300 B o
25 \ 1
325 Properties»
*"""""‘*W
425
More
10f2
Center 756.000 MHz Span 2.000 MHz
#Res BW 30 kHz #/BW 91 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position B
= e = |
L RF 00 DC EXT REF| SOURCE OFF | ALIGN AUTO [12:31:58 PM Jun 27, 2017 Mark
arker 1 746.152000000 MHz . Avg Type: RMS TRACE[] 23456 arker
PNO: Wide —=— Trig: Free Run ”: |HNNNNN
IFGain:Low #Atten: 22 dB CET Select Marker
»
Ref Offset 41.49 dB Mkr1 746.152 MHz 1
{9 gaiaiv Ref 47.49 dBm -30.21 dBm
*
s Normal
75
Deltalf
175 /[_
o
Fixed
251
125 / 1 13,00 o) o
-225 /
A
a5 - o~ ot Properties»
425
More
10f2
Center 746.000 MHz Span 2.000 MHz
#Res BW 30 kHz #VBW 91 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position T
[ Keyaight Spectrum Anslyzer - Swept A : . _ == |
L | w 500 OC | EXT REF| SOURCE OFF | ALIGN AUTO __[12:33:00 PMJun 27, 2017 Marke
arker 1 755.846000000 MHz i Avg Type: RMS TRACE[1 2345 6 arker
PNO: Wide —+— 1rig: Free Run CET/ANNNNN
IFGain:Low #Atten: 22dB £ select M“erb
Ref Offcet 41.49 dB Mkr1 755.846 MHz 1
{0 gevdiv Ref 47.49 dBm -30.14 dBm
%*
_ Normal
wE
\ Deltaly
175
\
\ Fixedt}
251 it
125 \\ 1.-13.00 o/ o
25
LA
25 = < Properties
425
More
1of2
Center 756.000 MHz Span 2.000 MHz °
#Res BW 30 kHz #VBW 91 kHz* #Sweep 5.000 s (1001 pts)
MG STATUS
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Product Service
Configuration 2

Maximum Output Power 47.8 dBm

. . . Band Edge (MHz)
Antenna LTE Modulation LTE Carrier Bandwidth
Channel Position B Channel Position T
A QPSK 5.0 MHz 748.5 + 753.5 748.5 + 753.5

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position B
(= Keysight Spectrum Analyzer - SweptSA i i i _ @i@]
L 3 500 DC | | EXT REF]| OFF | ALIGN AUTO  [12:25:22 PMJun 27, 2017 F
enter Freq 746.000000 MHz . Avg Type: RMS TRACE[12345 6 requency
PNO: Wide —— 1rig: Free Run T
IFGain:Low #Atten: 22 dB CET]ANNNNN
Auto Tune
Ref Offcet 41.47 dB Mkr1 745.922 MHz
o gBIdiv Ref 47.47 dBm -27.31 dBm
Center Freq
75 746.000000 MHz,
75
StartFreq
175 /[ 745.000000 MHz
“? Stop Freq
747.000000 MHz
-253
125 / 113,00 ) CF Step
200.000 kHz
/ Man
225 1
25 T Freq Offset
h e v 0 Hz
425
Scale Type
Center 746.000 MHz Span 2.000 MHz |-°9 kin
#Res BW 30 kHz #VBW 91 kHz* #Sweep 5.000 s (1001 pts)
MG STATUS
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position T
[ Keysight Spectrum - Swegt SA = |
L | T EXT REF] F| ALIGN AUTO | 12:26:33 PMJun 27, 2017 T
arker 1 756.090000000 MHz i vg Type: RMS TRACE[1 23456 arke
PNO: Wide —+— 1rig: Free Run I; |HNNNNN
IFGain:Low #Atten: 22dB DET, Select Marker
>
Ref Offset 4147 4B Mkr1 756.090 MHz 1
{9 gaiaiv Ref 47.47 dBm -28.02 dBm
75 Normal
ns
A Deltal|
175 \
747 \
\\ Fixed
-253
125 \ o1 213,00 ) o
25 \\ 1
25 Properties»
‘\\—lmw—ﬂ"
425
More
1of2
Center 756.000 MHz Span 2.000 MHz
#Res BW 30 kHz #VBW 91 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Limit Single Antenna Port -13 dBm,
Limit MIMO x2 Antenna Ports -16 dBm,
Limit MIMO x4 Antenna Ports -19 dBm,
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2.4 TRANSMITTER SPURIOUS EMISSIONS

24.1 Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53 (c)(1)(3)

2.4.2 Date of Test and Modification State

27 June 2017 - Modification State 0

2.4.3 Test Equipment Used

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

2.4.4 Environmental Conditions

Ambient Temperature 26°C
Relative Humidity 52.8%

245 Test Method

All measurements were made in accordance with FCC KDB 971168 D01 Clause 6.

The EUT was connected to a Spectrum Analyser via 40dB of attenuation for measurements
below 1.5GHz and up to 8 GHz using 40dB of attenuation and a high pass filter. Prior to
testing, a Network Analyser was used to calibrate the path loss between the EUT and the
Spectrum Analyser. The worst case path loss in the measured ranges was entered as a
reference level offset. Over the measured ranges, the RBW was set to 1MHz with a VBW of
3MHz. All measurement results are specified as average with an RMS detector being used in
conjunction with a trace setting of Max Hold. Measurements were performed in configurations
of the EUT as reported below. The configurations chosen were worst case based on pre-test
results carried out prior to the start of testing.

The EUT has only 1 transmit port. Testing was performed on this port with a test limit of
43+10log(P). In the frequency bands 763 — 775 MHz and 793 — 805 MHz, the limit was 65 + 10
log(P). Measurements were made using a RBW of 6.2 kHz. At the peak emission frequency,
the power was integrated to 6.25 kHz using the Band Power Density function in the Spectrum
Analyser.
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Product Service
2.4.6 Test Results
Configuration 1
Maximum Output Power 47.8 dBm

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel
Position B - Band 1 - Range 0.009 to 1500 MHz

[ Keysight Spectrum Analyzer - Swept SA =
RL FF 00 DC | I I EXT REF| SOURLE OFF | ALIGN AUTD | 10:42:02 &M Jun 26, 2017
enter Freq 750.004500 MHz ) #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast —+— Trig: FreeRun VPE | WA
IFGain:Low #Atten: 20 dB DET|ANNNNN
Mkr1 747.8 MHz
Ref Offset 41.97 dB
{0 gBIdiv Ref 51.97 dBm 41.87 dBm
‘1
4o
w0
20
120
197
803
D1 -13.00 cBm)
180
-2B0 t
=30
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
MSG STATUS
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position B - Band 2 - Range 1500 to 8000 MHz

s

o Keysi Analyzer - Swept SA
RL FF 500 DC EXT REF| SOURLE OFF ALIGN AUTO | 11:52:47 AMJun 27, 2017
enter Freq 4.750000000 GHz ) #Avg Type: RMS TRACE[1 23456
PNO: Fast —+— Trig: FreeRun TPE | WY
IFGain:Low #Aten: 6 dB CET/ANMNNN
Mkr1 3.767 2 GHz
Ref Offset 50 dB
{9 gaiaiv Ref 20.00 dBm -29.34 dBm
100
0.00
<100 OL1 -13.00 cBm)
=200
,1
=00 e T " LW N W R e
__,,.....----.....-“""'"‘---JJ
-400
500
0.0
700
Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.00 s (13000 pts)
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position M - Band 1 - Range 0.009 to 1500 MHz

= Keysight Spectrum Analyzes - Swept SA

==

RL | RF 506 DC | EXT REF| SOURCE OFF | ALIGN AUTO | 10:50:05 AM Jun 26, 2017
enter Freq 750.004500 MHz #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast -+ 1rig: Free Run PE{WANRNN
IFGain:Low #Atten: 20 dB DET|A NNNNN
Mkr1 750.3 MHz
Ref Offset 41.97 dB
[9gBiay_Ref 51.97 dBm 41.99 dBm
¢
420
00
20
120
197
£03
DL 13,00 B
180
280 L{
-0
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
MSG STATUS
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position M - Band 2 - Range 1500 to 8000 MHz

s

o Keysi Analyzer - Swept SA
RL FF 500 DC EXT REF| SOURLE OFF ALIGN AUTO | 11:55:09 AM Jun 27, 2017
enter Freq 4.750000000 GHz ) #Avg Type: RMS TRACE[1 23456
PNO: Fast —+— Trig: FreeRun TPE | WY
IFGain:Low #Aten: 6 dB pET|A NNNNN
Mkr1 3.782 7 GHz
Ref Offset 50 dB
{9 gaiaiv Ref 20.00 dBm -29.29 dBm
100
0.00
<100 OL1 -13.00 cBm)
=200
,t
00 o
o R et
____________,..--——-..._J/
-400
500
0.0
700
Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.00 s (13000 pts)
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position T - Band 1 - Range 0.009 to 1500 MHz

= Keysight Spectrum Analyzes - Swept SA

==

RL | RF 506 DC | EXT REF| SOURCE OFF | ALIGN AUTO | 10:54:26 AM Jun 26, 2017
enter Freq 750.004500 MHz #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast -+ 1rig: Free Run PE{WANRNN
IFGain:Low #Atten: 20 dB DET|A NNNNN
Mkr1 754.3 MHz
Ref Offset 41.97 dB
{od8idiv__Ref 49.44 dBm 42.03 dBm
g 81
14
24
194
944
056
-106 CLCT - TI00 s
206
- Il
406
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
MSG STATUS
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel
Position T - Band 2 - Range 1500 to 8000 MHz

= fe Anayze - Swept A oo )
RL RE 500 DC [ EXTREF|SOURCE OFF |  ALIGNAUTO | 11:56:15 AM Jun 27, 2017
enter Freq 4.750000000 GHz ) #Avg Type: RMS TRACE(1 2345 6
PNO: Fast =+—  Trig: Free Run TPE | WYY
IFGain:Low #Aten: 6 dB pET|A NNNNN
Mkr1 3.777 7 GHz
Ref Offset 50 dB
{9 gaiaiv Ref 20.00 dBm -29.32 dBm
100
000
<100 CL1 -13.00 cBm)
200
!1
00 N~ N I M R o
[ Rp— g
400
£00
0.0
700
Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.00 s (13000 pts)
MsG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel
Position M - Band 1 - Range 0.009 to 1500 MHz

[ Keysight Spectrum Analyzer - Swept A i . . _ [E=mr=
RL | RF 500 DC | | | EXT REF| SOURCE OFF | ALIGN AUTO | 11:00:15 &M Jun 26, 2017
enter Freq 750.004500 MHz #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast —+- Trig: FreeRun PE WA
IFGain:Low #Atten: 20 dB DET|A NNNNN
Mkr1 748.8 MHz
Ref Offset 41,97 dB
{0 gevdiv Ref 51.39 dBm 38.97 dBm
1
414
314
214
14
139
61
CL1 13,00 o)
186
286 —
-6
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
MSG STATUS
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Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position M - Band 2 - Range 1500 to 8000 MHz

O RIS T : : : :
AL RE 508 OC EXT REF| SOURCE OFF

enter Freq 4.750000000 GHz

ALIGN AUTO |
#Avg Type: RMS

|D|ﬁ‘.@

11:57:50 AM Jun 27, 2017

'-M;W
n Trig: Free Run TVPE| Wiy
IFosintow  #Atten: 6 dB oET|A NNNNN
Mkr1 3.767 7 GHz
Ref Offset 50 dB
o gBIdiv Ref 20.00 dBm -29.34 dBm
100
000
100 0L -13.00 oS
-200
!1
300
I T e e e
B B
-400
E00
£0.0
700
Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.00 s (13000 pts)
MSG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel

Position T - Band 1 - Range 0.009 to 4000 MHz
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Maximum Output Power 47.8 dBm

Product Service

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position M - Band 1 - Range 0.009 to 1500 MHz

[ Keysight Spectrum Analyzer - Swept SA . _ _ =T
AL | RF 500 oc | EXT REF| SOURCE OFF | ALIGN AUTO | 11:14:45 M Jun 26, 2017
enter Freq 750.004500 MHz #Avg Type: RMS TRACE[1 23456
NFE PNO: Fast ~»- 17g: Free Run TYRE|W
IFGain:Low #Atten: 26 dB eT|A NNNN N
Mkr1 749.8 MHz
Ref Offset 41.97 dB
{0 gevdiv Ref 53.50 dBm 39.06 dBm
435 1
ns
ns
135
380
£50
DL1 13,00 dBn|
65
. .
%5
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 3.000 s (3000 pts)
MG STATUS

Antenna A - Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel

Position M - Band 2 - Range 1500 to 8000 MHz

e Keysight Spectrum Analyzer - Swept SA
RL RF E

EXT REF| SOURCE OFF |

ALIGN AUTO

==y =

12:15:47 PMJun 27, 2017_

enter Freq 4.750000000 GHz _ #Avg Type: RMS TTFEh' 23456
PNO: Fast -+  Trig: Free Run TPE | WY
IFGain:Low #Atten: 6 dB DET|ANNNNN
Mkr1 3.771 7 GHz
Ref Offset 50 dB
{0 gevdiv Ref 20.00 dBm -29.33 dBm
100
000
100 L1 -13.00 o)
200
Q1
00 p
- _J‘/ e e e
m—-_...-—-“'—_.—-
400
0.0
£00
700
Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.00 s (13000 pts)
MSG STATUS
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Range 763 — 775 MHz

|

EXT REF| SOURCE OFF |

ALIGN AUTO [12:07:01 PMIun 27,2017

L I F I
Marker 1 764.078000000 MHz |
PNO: Wide —»— 1rig: FreeRun
Atten: 6dB

| Keysight Spectrum Analyzer - Swept SA
R [soe bcC | [

IFGain:Low

Ref Offset41.6 dB

Avg Type:RMS

Peak Search

TRACE|1/2345 6
TYPE|A

Avg|Hold: 100/100
DET/A NNNNN

Mkr1 764.078 MHz
Band Power -65.408 dBm

NextPeak

10 ¢Bidiv  Ref 1.50 dBm
Log
a6 Next Pk Right|
185
Next Pk Left
285
-385
Marker Delta
DL1 -46.00 cfm|
435
= & MKr—CF|
s [ A A A AP A AN AN A M M S A A AR g M A
785 Mkr—RefLvIjf
85
More
10f2

Start 763.000 MHz
#Res BW 6.2 kHz

MSG

#VBW 30 kHz*

Stop 765.000 MHz

Sweep 15.73 ms (1001 pts)

STATUS

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Range 793 — 805 MHz

|

EXT REF| SOURCE OFF |

ALIGN AUTO [12:06:05 PMun 27,2017

' Keysight Spectrum Analyzer - Swept SA
| [soe oc | | |

L RF
Marker 1 799.996000000 MHz |
PNO: Wide —»— 1rig: FreeRun

Avg Type:RMS

Peak Search

TRACE|1/2345 6
TYPE|A

Avg|Hold: 1001100
IFGain:Low Atten: 6 dB DET/ANNNNN
Ref Offset 415 dB Mkr1 799.996 MHz NextPeak
10¢Bidiv  Ref 1.50 dBm Band Power -66.174 dBm
Log
.50 Next Pk Right|
-18.5
Next Pk Left
-85
-385
Marker Delta
DL1 -46.00 cfm|
-48.5
e 1 Mkr—CF
8.5 L it - dinas e
785 Mkr—RefLvijl
-88.5
More
10f2
Start 793.000 MHz Stop 805.000 MHz
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts)
IMSG ISTATUS
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Range 763 — 775 MHz

|

EXT REF| SOURCE OFF |

ALIGN AUTO [12:08:10 PMIun 27,2017

L I F I
Marker 1 763.482000000 MHz |
PNO: Wide —»— 1rig: FreeRun
Atten: 6dB

| Keysight Spectrum Analyzer - Swept SA
R [soe bcC | [

IFGain:Low

Ref Offset41.6 dB

Avg Type:RMS

Peak Search

TRACE|1/2345 6
TYPE|A

Avg|Hold: 100/100
DET/A NNNNN

Mkr1 763.482 MHz
Band Power -64.831 dBm

NextPeak

10 ¢Bidiv  Ref 1.50 dBm
Log
a6 Next Pk Right|
185
Next Pk Left
285
-385
Marker Delta
DL1 -46.00 cfm|
435
-58.5 01 Mkr—CF|
s o AA B P A s A IR A W A B i A A PN A P i o e A A o, P APl e V]
785 Mkr—RefLvIjf
85
More
10f2

Start 763.000 MHz
#Res BW 6.2 kHz

MSG

#VBW 30 kHz*

Stop 765.000 MHz

Sweep 15.73 ms (1001 pts)

STATUS

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M _ -

Range 793 — 805 MHz

s Keysight Spectrum Analyzer - Swept SA @@@
L | RF [s0Q bC | | [ EXT REF| SOURCE OFF | ALIGN AUTO  [12:09:01 PMIun 27,2017
[Marker 1 794.776000000 MHz Avg Type: RMS Tmcs”z 3456 Peak Search
PNO: Wide —— 1rig: Free Run Avg|Held: 100/100 TYPE(A
IFGain:Low Atten: 6 dB DETJANNNNN
Ref Offset41.5 dB Mkr1 794.776 MHz NextPeak
10dBidiv  Ref 1.50 dBm Band Power -66.178 dBm
Log
50 Next Pk Right|
-18.8
Next Pk Left
285
385
Marker Delta
[DL1 -46.00 dBm|
-48.5
585 01 Mkr—CF
€85 [ e ———
-78.5 Mkr—RefLvl
8.5
More|
10f2
Start 793.000 MHz Stop 805.000 MHz ©
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts)
(MSG ISTATUS
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Range 763 — 775 MHz

' Keysight Spectrum Analyzer - Swept SA @@@_'
L | RF |s0a oc | | EXT REF| SOURCE OFF | ALIGN AUTO  [12:10:56 PMJun 27,2017
[Marker 1 763.150000000 MHz | Avg Type: RMS TecEllz3456| ecall State
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100 TYPE|A
IFGain:Low Atten: 6 dB DETIANNNNN
FromFile...
Ref Offsct 415 4B Mkr1 763.150 MHz
10 dBidiv ~ Ref 1.50 dBm Band Power -64.128 dBm
Log
EditRegister.
880 Names
-18.8
Register1
Last: 6/5/2017
285 3:12:59 PM|}
385 Register 2
1 A5 00 o Last: 6/5/2017
- . 3:08:45 PM||
-48.5
Register 3
w85 1 tl Last: 31012017
I B e B e B A L aeatan W ENC RV RV PRV PYRPRRY. STV SIS U PR 10:25:31 AM|I
68.5
Register4
785 Last: 1/12/2016
11:25:51 AM{I
8.5
More|
10f3
Start 763.000 MHz Stop 765.000 MHz
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 15.73 ms (1001 pts)
IMSG ISTATUS

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Range 793 — 805 MHz

| = eysight Spectrum Analyzer - Swept A B
L | RF [so@ bc | | | EXT REF| SOURCE OFF | ALIGN AUTO [12:10:16 PMJun 27,2017
Marker 1 796.720000000 MHz Avg Type: RMS TRAEE’Tz 3456| FeakSearch
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPEIA
IFGain:Low Atten: 6 dB DETJANNNNN
Ref Offset 41.5 dB Mkr1 796.720 MHz NextPeak
10dB/div  Ref 1.50 dBm Band Power -66.223 dBm
Log
850 Next Pk Right
185
Next Pk Left
285
385
Marker Delta
[DL1 -4 00 dBm|
4B.5
e 1 Mkr—CF
Ty s [ ittt e A B R g e P AN AP At et o]
785 Mkr—RefLvl
-B8.5
More|
10f2
Start 793.000 MHz Stop 805.000 MHz ©
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts)
MSG STATUS
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Range 763 — 775 MHz

. Keysight Spectrum Analyzer - Swept SA =0 i a?l
L | RF |s0a oc | | | EXT REF| SOURCE OFF | ALIGN AUTO  [12:12:30 PMJun 27,2017 At ti
Input Mech Atten 12 dB | Avg Type: RMS TRACE[12345 6 enuation
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100 TYPE|A
IFGain:Low #Atten: 12 dB DETIANNNNN Mech Atten
12 dB
Ref Offset 415 dB Mkr1 763.176 MHz Auto Man
10 dBidiv ~ Ref 1.50 dBm Band Power -61.466 dBm
Log
B850
-18.8
285
B8 Mech Atten Step
oLt -48.00cBm| [2dB 10dB
-48.5

-68.5
Max Mixer LvIj|

785

-10.00 dBm
885

Max Mixer

LviRule»
Start 763.000 MHz Stop 765.000 MHz Normal
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 15.73 ms (1001 pts)
IMSG STATUS

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Range 793 — 805 MHz

s Keysight Spectrum Analyzer - Swept SA @@@
L RF [s0a bC | [ EXT REF| SOURCE OFF | ALIGN AUTO  [12:04:38 PMJun 27,2017
Marker 1 794.044000000 MHz | Avg Type: RMS TRacE[] 23456 | [ eak Search
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100 TVPE| A WA
IFGain:Low Atten: 6 dB peT/ANNNNN
Ref Offset415 dB Mkr1 794.044 MHz NextPeak
10dBidiv  Ref 1.50 dBm Band Power -66.287 dBm
Log
850 Next Pk Right|
185
Next Pk Left
285
35
Marker Delta
DL1 -46.00 dBm)
435
e A Mkr—CF
8.5 [T i il L t
-78.5 Mkr—RefLvl
885
More|
10f2
Start 793.000 MHz Stop 805.000 MHz ©
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts)
IMSG ISTATUS
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Range 763 — 775 MHz

J= Keysight Spectrum Analyzer - Swept SA @@]@
[ RF [s0a DC | [ [ EXT REF| SOURCE OFF | ALIGN AUTO  [12:16:21 PMJun 28,2017
Marker 1 763.126000000 MHz Avg Type: RMS TRADE’TZ S+55| PeakSearch
PNO: Wide —— Trig: Free Run Avg|Hold: 100/100 TYPE(A
IFGain:Low #Atten: 12 dB DETJANNNNN
Ref Offset 41.5 dB Mkr1 763.126 MHz NextPeak
10 dBidiv  Ref 1.50 dBm Band Power -59.106 dBm
Log
|50 Next Pk Right|
185
Next Pk Left
285
385
Marker Delta
[DL1 -46 00 dBm|
-48.5
58.5 01
R A Rt WA e e AN pet i\t _pan| s VIR TS IS MKr—CF
5.5
785 Mkr—RefLvl
8.5
More
10f2
Start 763.000 MHz Stop 765.000 MHz
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 15.73 ms (1001 pts)
MSG STATUS

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Range 793 — 805 MHz

J= Keysight Spectrum Analyzer - Swept SA @@]@
[ RF [s0a bC | [ [ EXT REF| SOURCE OFF | ALIGN AUTO  [12:18:11 PMJun 28,2017
Marker 1 800.260000000 MHz Avg Type: RMS TRACE’TQ 3456 Peak Search
Wi Trig: Free Run Avg|Hold: 100/100 TYPE(A
||::’:;S{“Tg: - Atten: 6 dB DET|JANNNNN
Ref Offset 41.5 dB Mkr1 800.260 MHz NextPeak
10dBidiv  Ref 1.50 dBm Band Power -66.282 dBm
Log
850 Next Pk Right
8.5
Next Pk Left
285
365
Marker Delta
[DL1 -46 00 dBm|
-48.5
- y! MKr—CF
68.5 b it e ]
785 Mkr—RefLvl
B85
More|
10f2
Start 793.000 MHz Stop 805.000 MHz ©
#Res BW 6.2 kHz #VBW 30 kHz* Sweep 94.20 ms (1001 pts)
MSG STATUS
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793 — 805 MHz

Limit
<746 MHz and >758 MHz -13 dBm
<746 MHz and >758 MHz MIMO x2 Ports -16 dBm
<746 MHz and >758 MHz MIMO x4 Ports -19 dBm
763 — 775 MHz

-46 dBm
793 — 805 MHz
763 — 775 MHz MIMO x2 Ports

-49 dBm
793 — 805 MHz
763 — 775 MHz MIMO x4 Ports

-52 dBm
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2.5 RADIATED SPURIOUS EMISSIONS

25.1 Specification Reference

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

2.5.2 Date of Test and Modification State

23 June 2017 - Modification State 0

2.5.3 Test Equipment Used

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

254 Environmental Conditions
Ambient Temperature 20.2°C
Relative Humidity 67 %
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 800MHz
and so the upper limit for measurement was calculated at 10 times this, which is 8GHz.

Emissions identified within the range 30MHz — 8GHz 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 Ranges between 763-775MHz and 793-805MHz, the measurement was
performed with a resolution bandwidth of 10kHz.

In the frequency Range 1GHz — 8GHz, 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 dBpV/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 Gix Po)?%/ d
Where Giis the antenna gain of an ideal half-wave dipole,
P.is the power out of the transceiver in W,

d is the measurement distance in meter.

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

Ewm=(30 x 1.64 x 60)°5/ 3 = 9.84V/m = 139.86dBuV/m

As per 27.53 (c)(1)) the spurious emission must be attenuated by 43 + 10log (P.) dB this gives:
43 + 10log(60) = 60.78dB

Therefore the limit at 3m measurement distance is:

139.86 — 60.78 = 79.08 dBuV/m

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

25.6 Test Results
Configuration 1-SC (1C)

Maximum Output Power 47.8dBm per port, LTE Bandwidth 10.0MHz
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Channel Position M — QPSK / Bandwidth 10.0MHz — 30MHz — 1GHz

® * REW kHz
* VB kHz
Ref 20 dBEm : 0 d SWT 100 ms

-80 ! Ll ! !

L A . |
AN ™ e Sk, l'-r Lalahod ‘_'IW
w v

-1
F-110

120
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.JUN.2017 13:51:23

Channel Position M — QPSK / Bandwidth 10.0MHz — 763MHz — 775MHz

i:
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Channel Position M — QPSK / Bandwidth 10.0MHz — 793MHz — 805MHz

® Ref

= dBm dB
1 PK
328
-
-100
bbbt b et e et sy By s
- | | . .
1z0
Start } 1.2 Stop 805 MHz
t 23 b 1

Channel Position M — QPSK / Bandwidth 10.0MHz — 1GHz — 8GHz

® Ref

5 dEm dB ..: ._
i |
|
- =60 B —
Kﬂ_‘“‘m.__ 1
Hhﬂ““‘ﬁnm_afnh_._p——ah

-100

-=110

--120

F-130

Start 1 GHz

Date: 23.JUN.2017 16:25:03

700 MHz/

Document 75939460 Report 01 Issue 2

Stop 8 GHz

&

Product Service

Page 42 of 53



&)

Product Service
Configuration 2-MC (2C)

Maximum Output Power 47.8dBm per port, LTE Bandwidth 10.0MHz

Channel Position M — QPSK / Bandwidth 10.0MHz — 30MHz — 1GHz

*RBW 100 kHz lark 1

30 I | ] ] ! =

[T

=

ard
-
-10

RPRRTOT RPT Y ) SRR AT [1 1% i oandbbin kRt Metbiatdors besidl

oy iy i et g Wy oo Vot A b viriaduipuali L
120

tart L= k 1.2 Sto
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Channel Position M — QPSK / Bandwidth 10.0MHz — 793MHz — 805MHz

Re B t E SWT
| A
1 PK

ST

-0

-100 ;

W A LR oot A o ikt A L Ao Lt bt A ot b b cnsl AR

¥ Y Ly e il Wi
: } 1 St 5

Channel Position M — QPSK / Bandwidth 10.0MHz — 1GHz — 8GHz

® ..

Re d B t E
1 PK h\-\:‘“‘s i - 1
e
_\_\_H_\h‘_\_""\—u_\_
= h\-\-‘-\-""‘-\—--"_"'‘-‘—'—v-'_'_""h

110-

--120

--130

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 23.JUN.2017 16:27:18
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Limit

-13dBm/ 79.08 dBuV/m

The EUT does not exceed -13dBm / 79.08dBpuV/m at the measured frequencies.

Document 75939460 Report 01 Issue 2

Page 45 of 53



&

Product Service

2.6 FREQUENCY STABILITY

2.6.1 Specification Reference
FCC CFR 47 Part 2, Clause 2.1055
FCC CFR 47 Part 27, Clause 27.54
2.6.2 Date of Test and Modification State

27 June 2017 - Modification State 0

2.6.3 Test Equipment Used

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

2.6.4 Environmental Conditions
Ambient Temperature 49.9°C
Relative Humidity 23.1%
2.6.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01 Clause 9.

The EUT was setup in a Climatic Chamber and connected to a Vector Signal Analyser via
attenuators. The temperature was varied over the range -30°C to +50°C in 10°C steps. At each
temperature interval, the EUT was left to stabilise. After this period of time, the maximum
Frequency Error was measured and recorded on the Middle channel.

For LTE, testing was performed using a 5 MHz channel bandwidth with QPSK modulation and
all Resource Blocks active.

At 20°C, the voltage was varied between 85% and 115% of the nominal declared voltage. At
each extreme voltage, the mean Frequency Error was measured and recorded.
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2.6.6 Test Results

Configuration 1

Maximum Output Power 47.8 dBm

Product Service

Frequency Error (Hz)
Temperature Voltage
Channel Position M
-30°C -48.0V DC EUT does not operate*
-20°C -48.0V DC EUT does not operate*
-10°C -48.0V DC 2.78
0°C -48.0 V DC 2.82
+10°C -48.0 V DC 1.99
+20°C -40.8 V DC 2.69
+20°C -48.0 V DC 2.48
+20°C -55.2V DC 2.80
+30°C -48.0 V DC -2.74
+40°C -48.0 V DC -2.44
+50°C -48.0V DC -3.87
Remarks

* EUT did not operate at temperatures below -10 °C.

Limit

The frequency stability shall be sufficient to ensure that the
fundamental emissions stay within the authorized bands of
operation.
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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.

Product Service

Calibration
Instrument Manufacturer Type No. TE No. Period Calibration Due
(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Spectrum Analyser Keysight N9030A 4654 12 06-Oct-2017
Attenuator Weinschel 49-40-33 SX796 - O/P Mon
THG Rotronic 1-1000 3220 12 23-Aug-2017
PSU Farnell H60-25 1092 - O/P Mon
DVM Fluke 179 4007 12 14-Sep-2017
Network Analyser Rohde & Schwarz | ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz | ZV-Z54 4368 12 09-Aug-2017
Occupied Bandwidth
Spectrum Analyser Keysight N9030A 4654 12 06-Oct-2017
Attenuator Weinschel 49-40-33 SX796 - O/P Mon
THG Rotronic 1-1000 3220 12 23-Aug-2017
PSU Farnell H60-25 1092 - O/P Mon
DVM Fluke 179 4007 12 14-Sep-2017
Network Analyser Rohde & Schwarz | ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz | ZV-Z54 4368 12 09-Aug-2017
Band Edge
Spectrum Analyser Keysight N9030A 4654 12 06-Oct-2017
Attenuator Weinschel 49-40-33 SX796 - O/P Mon
THG Rotronic 1-1000 3220 12 23-Aug-2017
PSU Farnell H60-25 1092 - O/P Mon
DVM Fluke 179 4007 12 14-Sep-2017
Network Analyser Rohde & Schwarz | ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz | ZV-Z54 4368 12 09-Aug-2017
Transmitter Spurious Emissions
High Pass Filter Daden Anthony Ass | MH-1500-7SS 2778 12 02-Jun-2018
Spectrum Analyser Keysight N9030A 4654 12 06-Oct-2017
Attenuator Weinschel 49-40-33 SX796 - O/P Mon
THG Rotronic 1-1000 3220 12 23-Aug-2017
PSU Farnell H60-25 1092 - O/P Mon
DVM Fluke 179 4007 12 14-Sep-2017
Network Analyser Rohde & Schwarz | ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz | ZV-Z54 4368 12 09-Aug-2017
Radiated Spurious Emissions
Antenna (Double EMCO 3115 235 - TU
Ridge Guide, 1GHz-
18GHz)
Antenna (Bilog) Schaffner CBL6143 287 24 18-Apr-2018
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
EMI Test Receiver Rohde & Schwarz | ESU40 3506 12 12-Nov-2017
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
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Calibration
Instrument Manufacturer Type No. TE No. Period Calibration Due
(months)
Frequency Stability
Climatic Chamber Aralab FitoTerm 300E45 | 4823 - O/P Mon
Thermometer Fluke 51 3172 12 16-Nov-2017
Spectrum Analyser Keysight N9030A 4654 12 06-Oct-2017
Attenuator Weinschel 49-40-33 SX796 - O/P Mon
THG Rotronic 1-1000 3220 12 23-Aug-2017
PSU Farnell H60-25 1092 - O/P Mon
DVM Fluke 179 4007 12 14-Sep-2017
Network Analyser Rohde & Schwarz | ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz | ZV-Z54 4368 12 09-Aug-2017

N/A — Not Applicable

O/P Mon — Output Monitored with Calibrated Equipment
TU - Traceability Unscheduled

Document 75939460 Report 01 Issue 2

Page 50 of 53




3.2 MEASUREMENT UNCERTAINTY

Product Service

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

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 30 MHz to 20 GHz Amplitude +0.68 dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.3dB
Frequency Stability 30 MHz to 2 GHz +5.0 Hz

5 MHz Bandwidth + 11.5kHz
Occupied Bandwidth

10 MHz Bandwidth +23.09 kHz
Band Edge 30 MHz to 20 GHz Amplitude +0.8dB
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°

* In accordance with CISPR 16-4
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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).

© 2017 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

RUL 01 B13 KRC 118 56/1 R1D CC43318597
Filter Unit KRF 102 284/1 R2A CC43331662
Tower Mounted Amplifier KRY 112 169/1 R1B CC43413367
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