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2.4.2
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2.4.6

Product Service

TRANSMITTER SPURIOUS EMISSIONS

Specification Reference

FCC CFR 47 Part 2, Clause 2.1051

FCC CFR 47 Part 27, Clause 27.53 (m)(2)(6)
Date of Test and Modification State

13 September 2017 - 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 25°C
Relative Humidity 36%

Test Method

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

The EUT was connected to a Spectrum Analyser via an attenuator and switching box. 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 EUT has 2 transmit ports, but can be configured to operate with 2 devices co-located.
Therefore, the test limits used were calculated on a worst case basis accounting for an effective
4 port MIMO configuration. Testing was performed on this port with a test limit of 43+10log(P) -
10log(4) = -19 dBm.

Test Results
Configuration 1

Maximum Output Power 21dBm
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 4000 MHz

(TE R PR R e R SR
RL RF | 50K
Center Freq 2.000004500 GHz

Gate: LO NFE PHO: Fast —»—  Trig: Externali
IFGain:Low #Anen: 12dB
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Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
|M5.G %SU\'IIE

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

Band 2 - Range 4000 to 12000 MHz

Trig: Externali
#Artten: 20 dB

T PND:Fast -
IFGain:Low

Ref Offset 13.44 dB
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pET|A NNNN N
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Start 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*
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Stop 12.000 GHz
#Sweep 16.00 s (16000 pts)
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz

=Wyt Spectruan Bahicer - Swept oA .
AL | i | 50 € [
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Gate: LO
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(=
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#VBW 3.0 MHz* #Sweep 12.00 s (12000 pts)
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Band 4 - Range 18000 to 27000 MHz

22.500000000 GHz '
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Band 1 - Range 0.009 to 4000 MHz

Ll b bt i
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Band 2 - Range 4000 to 12000 MHz

L g [ C = i
Center Freq 8.000000000 GHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Band 3 - Range 12000 to 18000 MHz

Center Freq 15.000000000 GHz
Gate: LO

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

Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 4000 MHz

R e A = g

RL [sog_oc
Input Mech Atten 18 dB
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Band 2 - Range 4000 to 12000 MHz
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Stop 12.000 GHz
#Sweep 16.00 s (16000 pts)
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Band 3 - Range 12000 to 18000 MHz

Center Freq 15.000000000 GHz
Gate: LO

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

Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 4000 MHz
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Input Mech Atten 18 dB
Gate: LO

WFE PNO: Fast ~»—~  1rig: Externali

IFGain:Low #Aren: 18 dB =
Mkr1 2.504 8 GHz
Ref Offset9.93 dB
E%gamw Ref 1.93 dBm 12.72 dBm
1
gl
4181 = — — - o o DLt 49,00 dfie
A1
<381

Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
S0

[[bsu\'us

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

Band 2 - Range 4000 to 12000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -

Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Band 1 - Range 0.009 to 4000 MHz

R RA A = A
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Band 2 - Range 4000 to 12000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Band 3 - Range 12000 to 18000 MHz

Center Freq 15.000000000 GHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Band 4 - Range 18000 to 27000 MHz
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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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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 2 - Range 4000 to 12000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -
Band 1 - Range 0.009 to 4000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -
Band 2 - Range 4000 to 12000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -

Band 1 - Range 0.009 to 4000 MHz

ol e e ki

RL | 30
Sweep Time B.00 s
. PHO: Fast —»—  Trig: Externali

ALIGN ALTO |
#Avg Type: RMS

Gate: LO NFE
IFGain:Low #Aren: 18 dB
Ref Offset9.93 dB Mkr1 2.586 8 GHz
{o daidiv Ref 1.93 dBm 9.07 dBm
? 1

gl

18.1 |= — — — _— [ — — o DLt 49,00 dfie
A1

Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
hasc ﬂbsu\'us

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -

Band 2 - Range 4000 to 12000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -
Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -
Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 4000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -

Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -
Band 1 - Range 0.009 to 4000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -

Band 1 - Range 0.009 to 4000 MHz

R A A = A

RL | s0 & ne
Input Mech Atten 18 dB
Gate: LO

WFE PNO: Fast ~»—~  1rig: Externali

ALIGN AUTO |
#Avg Type: RMS

IFGain:Low #Aren: 18 dB pETIA NNNMNN
Mkr1 2.584 8 GHz
Ref Offset9.93 dB
10dBidiv - Ref 1.93 dBm : 8.12dBm
Log
ikl
gl
18.1 |= — — - — | — — DL 18,00 i
A1

Start 9 kHz

|#Res BW 1.0 MHz #VBW 3.0 MHz*

(=

Stop 4.000 GHz
#Sweep 8.000 s (8000 pts)

%su\'u':'

Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -

Band 3 - Range 12000 to 18000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -

Band 4 - Range 18000 to 27000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 4000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -

Band 2 - Range 4000 to 12000 MHz
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Antenna A - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position T -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Band 1 - Range 0.009 to 4000 MHz
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Band 2 - Range 4000 to 12000 MHz

(= Feysight Spectrum Anabyer - Swapt SA.

Ref Offset 13.44 dB

10 dBidiv.  Ref 20.00 dBm
Log

AL 5 [ 1|
Center Freq 8.000000000 GHz
Gate: LO

J. 1 SERSERTYY =l #Ava Typei RNS

PNO: Fast —»—  1rig: Externall
IFGain:Low #Atten: 20 dB

Mkr1 5.186 6 GHz
-52.32 dBm

0ol

000

-100

DL -49.02 dBim}

Al

Start 4.000 GHz
#Res BW 1.0 MHz

(e

Stop 12.000 GHz

#VBW 3.0 MHz* #Sweep 16.00 s (16000 pts)

[@5‘”\‘.[!5

Page 89 of 170

Report Issued:

9/28/2017 Report File #: 7590285-000

© TUV SUD Canada Inc. This test report shall not be reproduced except in full, without written approval of TUV SUD Canada Inc.



Product Service

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

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 4000 MHz
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Band 2 - Range 4000 to 12000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Band 3 - Range 12000 to 18000 MHz
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Band 4 - Range 18000 to 27000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -
Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -
Band 2 - Range 4000 to 12000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B -

Band 4 - Range 18000 to 27000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwi

Product Service

idth 10.0 MHz - Channel Position M -

Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Band 2 - Range 4000 to 12000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Band 4 - Range 18000 to 27000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 2 - Range 4000 to 12000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position T -

Band 4 - Range 18000 to 27000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 2 - Range 4000 to 12000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position B -

Band 4 - Range 18000 to 27000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -
Band 1 - Range 0.009 to 4000 MHz

ol e b i
7L ; on e

o
v'g-T\rpe:EMS

Ref Level 2.00 dBm o
" m Trig: Externali el
Gate: LO NFE |Egg..|:f;:~ s SAtter: 18 4B pET{A NNNNN
Ref Offset9.93 dB Mkr1 2.587 3 GHz
{o daidiv Ref 2,00 dBm 9.17 dBm
? 1
B0
8.0 = — - — . s — — — = -4 Ot 4800 dies
280
<380
480

Start 9 kHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 8.000 s (8000 pts)
hasc ﬂbsu\‘us

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -
Band 2 - Range 4000 to 12000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -
Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position M -
Band 4 - Range 18000 to 27000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -

Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -

Band 2 - Range 4000 to
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -
Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 15.0 MHz - Channel Position T -
Band 4 - Range 18000 to 27000 MHz

wmw W“ ———rrr T rr— __ -
| SENSEUNT] 4 ALIGN, T p 13, 207
Cantar FrquZ 5CII][‘.'DCII]DD GHz | . #Avg Type: RMS zl 234586
“PNO: Fast —»—  1rig: Externall WY
IFGain:Low #Atten: 2dB l:-l -ﬂ MNNMNN
Mkr1 26.075 9 GHz
Ref Offset 42.21 dB
fo gaﬂdiv Ref 20.00 dBm -36.96 dBm
sl I | | i | | Bl
oo
-100
OLY -$9.02 dbim]
-200
-300 '1
e et g
-400 == i —
00
-B00
-70.0
Start 18.000 GHz Stop 27.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 18.00 s (18000 pts)
NS0 I:@.?ﬂﬂ“.ﬁ

Report Issued: _—
Page 104 of 170 9/28/2017 Report File #: 7590285-000

© TUV SUD Canada Inc. This test report shall not be reproduced except in full, without written approval of TUV SUD Canada Inc.



Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 2 - Range 4000 to 12000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position B -

Band 4 - Range 18000 to 27000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -
Band 1 - Range 0.009 to 4000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -
Band 2 - Range 4000 to 12000 MHz
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Product Service

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -

Band 3 - Range 12000 to 18000 MHz
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 20.0 MHz - Channel Position M -

Band 4 - Range 18000 to 27000 MHz
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