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1. GENERAL INFORMATION

1.1. EUT Description

Product Name

Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Model No. MX-200, MX-200e, M100
Trade Name BEC, Billion

IMEI No. 35907206

FCCID QI3BIL-MX200-R

Modulation LTE Band 26 : QPSK/16-QAM

TX Frequency

LTE Band 26 : 814MHz~824MHz

Rx Frequency

LTE Band 26: 859~869MHz

Bandwidth LTE Band 26: 1.4AMHz/3MHz/5MHz/10MHz
HW Version 1.011

SW Version 1.04.1.103p

Antenna Type Dipole

Note: 1.The EUT is including three models.

2.The difference of each model is shown as below:
Hardware & Software comparison table:

MX-200 M100 MX-200e
Trade Name BEC Billion BEC
Hardware design PCBA/Layout/Scheme/ Key component/housing / interface ...100% same
LTE antennas (SMA) | Detachable LTE Antenna *2pcs | Detachable LTE Antenna *2pcs | Detachable LTE Antenna *2pcs
GPS antenna (SMA) 1 1 1
SIM slot (2FF) 1 1 1
RS-232 (DB-9) 1 1 1
Ethernet Giga port 2 2 2
Power input 9-56VDC 9-56VDC 9-56VDC
External color Casing: Metal/Black Casing: Metal/Black Casing: Metal/Black
Software function with VPN with VPN without VPN
1.2. Antenna List
No.|Manufacturer Part No. Peak Gain

1 |Cortec Technolgy Inc.

ANO727-64DP5BSM

0.71 dBi for 700-960MHz
3.7 dBi for 1710-2700MHz
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1.3. Operational Description
The information contained within this report is intended to show verification of compliance of

the 850MHz to the requirements of FCC 47 CFR Part 2, 90.

The EUT provide all functions described as above. The EUT is tested with maximum rated TX

power via the Base Station simulator.

DEKRA has verified the construction and function in typical operation. All the test modes were
carried out with the EUT in normal operation, which was shown in this test report and defined

as:
LTE Band 26 (1.4M)-QPSK/16QAM
Test Mode: LTE Band 26 (3M)-QPSK/16QAM
LTE Band 26 (5M)-QPSK/16QAM
LTE Band 26 (10M)-QPSK/16QAM
Note :

The maximum power levels are chosen in the LTE Band 26, only these modes were used
for all tests.
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1.4. Configuration of tested System

(@) Configuration of Radiated measurement

I:I Radio
Communication
EUT
Analyzer
(b) Configuration of Conducted measurement
[ Radio
S Communication
LU ]
Analvzer

1.5. EUT Setup Procedures

(1) Setup the EUT and simulators as shown on 1.3
(2) Turn on the power of all equipments.

(3) The EUT was set to communicate with MT8820C.
(4) Repeat the above procedure (3).
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1.6.

Test Facility
Ambient conditions in the laboratory:
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 22
Humidity (%RH) 25-75 51
Barometric pressure 860-1060 988
(mbar)

The related certificate for our laboratories about the test site and management system can be
downloaded from DEKRA Testing and Certification Co., Ltd. Web Site:
http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can
be founded in our Web site: http://www.dekra.com.tw/index_en.aspx

Site Description: File on
Federal Communications Commission
FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
FCC Registration Number :92195

Site Name: DEKRA Testing and Certification Co., Ltd
Site Address: No0.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,
Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : info.tw@dekra.com

FCC Accreditation Number: TW1014
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1.7. Type of Emission

Modulation
Band Bandwidth (MHz)
QPSK 16QAM
26 1.4 1M09G7D 1MO9W7D
26 3 2M74G7D 2M73W7D
26 5 AM50G7D AM4ABWTD
26 10 9M04G7D 9MO3W7D
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1.8. Voltages and AC currents

LTE Band 26 (1.4M) EUT Transmitting (in maximum power) :

EUT Standby

LTE Band 26 (3M)  EUT Transmitting (in maximum power) :

EUT Standby

LTE Band 26 (5M)  EUT Transmitting (in maximum power) :

EUT Standby

LTE Band 26 (10M) EUT Transmitting (in maximum power) :

EUT Standby

AC voltage :
AC voltage :
AC voltage :
AC voltage :
AC voltage :
AC voltage :
AC voltage :
AC voltage :

120V, AC current :
120V, AC current :
120V, AC current :
120V, AC current :
120V, AC current :
120V, AC current :
120V, AC current :
120V, AC current :

0.08A
0.05A
0.08A
0.05A
0.08A
0.05A
0.08A
0.05A
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2.

2.1.

Technical Test

Summary of test result

FCC Standard Test Item Result Note
2.1046
Conducted Output Power Pass
90.635
2.1049 _ _
Occupied Bandwidth Pass
90.209
2.1051 _ o _
Spurious Emission at Antenna Terminals Pass
90.691
2.1051 o
Conducted Emission Pass
90.691
2.1053 _ _ o
Field Strength of Spurious Radiation Pass
90.691
2.1055 N
90,691 Frequency Stability for Temperature & Voltage Pass
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2.2. List of test Equipment

Conducted /CTR

Instrument Manufacturer Type No. Serial No Cal. Date
Spectrum Analyzer Agilent N9010A MY52220597 2016/02/18
Directional coupler Agilent 87300C MY44300353 | 2016/11/04
Directional coupler Agilent 778D-012 50550 2016/11/08

Standard Temperature
& Humidity Chamber WIT TH-1S-B EQ-201-00146| 2016/11/28
DC power supply Agilent E3610A MY40009845 2016/07/14
Communication Tester Agilent 8820C 6201465467 2016/06/21
Radiated / Site3
Instrument Manufacturer Type No. Serial No Cal. Date
Bilog Antenna Schaffner Chase CBL6112B 2707 2016/06/11
Horn Antenna R&S 9120D 576 2016/11/24
Pre-Amplifier Agilent 87405C MY47010653 2016/08/11
Spectrum Analyzer Agilent N9010A MY52220597 2016/02/18
DC power supply Agilent E3610A MY40009845 2016/07/14
Communication Tester Agilent 8820C 6201465467 2016/06/21
2.3. Measurement Uncertainty

Conducted Emission

The measurement uncertainty of confidence of 95% is evaluated as + 1.52 dB
Radiated Emission (Below 1GHz)

The measurement uncertainty of confidence of 95% is evaluated as

Radiated Emission (Above 1GHz)

The measurement uncertainty of confidence of 95% is evaluated as

+

—+

3.44dB .

4.08 dB
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3.1.

3.2.

3.3.

3.4.

Conducted Output Power Measurment
Test Specification
According to FCC Part 2.1046, 90.635

Test Setup

[ Radio

Communication
Analyvzer

EUT

Limits

Band Limit
LTE Band 26/850 <7TW

Test Procedure

The EUT is tested with maximum rated TX power via the Base Station simulator, and
the output power was measured at the antenna terminals of the EUT.
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3.5. Test Result of Maximum Power Output

ang | Foierey | Mo | me | ome | MPR | Mg | Maner

1 #0 0 22.37 0.173

1 #Mid 0 22.53 0.179

1 #Max 0 22.62 0.183

QPSK 50% #0 1 22.40 0.174

50% #Mid 1 22.58 0.181

50% #Max 1 22.58 0.181

814.7MHz 100% - 1 21.53 0.142

CH26697 1 #0 1 21.62 0.145

1 #Mid 1 21.83 0.152

1 #Max 1 21.91 0.155

16QAM 50% #0 2 21.45 0.140

50% #Mid 2 21.60 0.145

50% #Max 2 21.62 0.145

N 100% - 2 20.62 0.115

L 1 #0 0 22.81 0.191

= 1 #Mid 0 22.76 0.189

q: 1 #Max 0 22.71 0.187

:' QPSK 50% #0 1 22.76 0.189

’,\T 50% #Mid 1 22.76 0.189

I 50% #Max 1 22.74 0.188

> 819MHz 100% - 1 21.60 0.145

o CH26740 1 #0 1 22.16 0.164

g 1 #Mid 1 22.00 0.158

~ 1 #Max 1 22.09 0.162

O 16QAM 50% #0 2 21.78 0.151

N 50% #Mid 2 21.81 0.152

© 50% #Max 2 21.68 0.147

% 100% -- 2 20.73 0.118

m 1 #0 0 22.86 0.193

1 #Mid 0 22.83 0.192

1 #Max 0 22.71 0.187

QPSK 50% #0 1 22.70 0.186

50% #Mid 1 22.78 0.190

50% #Max 1 22.75 0.188

823.3MHz 100% - 1 21.69 0.148

CH26783 1 #0 1 22.11 0.163

1 #Mid 1 22.10 0.162

1 #Max 1 22.06 0.161

16QAM 50% #0 2 21.80 0.151

50% #Mid 2 21.87 0.154

50% #Max 2 21.78 0.151

100% - 2 20.78 0.120
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Band Frequency Mo.dula— RB RB MPR Max Power Max Power
Channel tion No. Offset (Conducted) (W)
1 #0 0 22.44 0.175
1 #Mid 0 22.89 0.195
1 #Max 0 22.95 0.197
QPSK 50% #0 1 21.68 0.147
50% #Mid 1 21.92 0.156
50% #Max 1 21.95 0.157
815.5MHz 100% - 1 21.89 0.155
CH26705 1 #0 1 21.69 0.148
1 #Mid 1 22.09 0.162
1 #Max 1 22.31 0.170
16QAM 50% #0 2 20.72 0.118
50% #Mid 2 20.97 0.125
50% #Max 2 21.03 0.127
N 100% -- 2 20.89 0.123
T 1 #0 0 22.95 0.197
S 1 #Mid 0 23.32 0.215
o 1 #Max 0 22.85 0.193
p—% QPSK 50% #0 1 21.90 0.155
N 50% #Mid 1 21.98 0.158
L 50% #Max 1 21.87 0.154
= 819MHz 100% - 1 21.98 0.158
8 CH26740 1 #0 1 22.21 0.166
o0 1 #Mid 1 22.38 0.173
) —

1 #Max 1 22.21 0.166
g 16QAM 50% #0 2 20.98 0.125
- 50% #Mid 2 21.03 0.127
- 50% #Max 2 20.87 0.122
(qv] 100% -- 2 20.93 0.124
aa 1 #0 0 22.82 0.191
1 #Mid 0 23.04 0.201
1 #Max 0 22.67 0.185
QPSK 50% #0 1 21.75 0.150
50% #Mid 1 21.77 0.150
50% #Max 1 21.78 0.151
822.5MHz 100% - 1 21.74 0.149
CH26775 1 #0 1 22.05 0.160
1 #Mid 1 22.18 0.165
1 #Max 1 22.00 0.158
16QAM 50% #0 2 20.79 0.120
50% #Mid 2 20.81 0.121
50% #Max 2 20.79 0.120
100% - 2 20.76 0.119
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Band Frequency Mo.dula- RB RB MPR Max Power Max Power
Channel tion No. Offset (Conducted) (W)

1 #0 0 22.43 0.175
1 #Mid 0 22.89 0.195
1 #Max 0 22.87 0.194
QPSK 50% #0 1 21.83 0.152
50% #Mid 1 22.04 0.160
50% #Max 1 21.81 0.152
816.5MHz 100% - 1 21.85 0.153
CH26715 1 #0 1 21.67 0.147
1 #Mid 1 22.36 0.172
1 #Max 1 22.25 0.168
16QAM 50% #0 2 20.82 0.121
50% #Mid 2 20.99 0.126
50% #Max 2 20.75 0.119
N 100% - 2 20.89 0.123
T 1 #0 0 22.96 0.198
= 1 #Mid 0 23.03 0.201
L0 1 #Max 0 22.87 0.194
~ QPSK 50% #0 1 21.81 0.152
:’E‘ 50% #Mid 1 21.96 0.157
S 50% #Max 1 21.89 0.155
o 819MHz 100% - 1 21.95 0.157
L0 CH26740 1 #0 1 22.24 0.167
Q, 1 #Mid 1 22.40 0.174
O 1 #Max 1 22.19 0.166
N 16QAM 50% #0 2 20.79 0.120
o) 50% #Mid 2 20.92 0.124
c 50% #Max 2 20.87 0.122
ég 100% - 2 20.93 0.124
1 #0 0 22.94 0.197
1 #Mid 0 22.86 0.193
1 #Max 0 22.77 0.189
QPSK 50% #0 1 21.89 0.155
50% #Mid 1 21.82 0.152
50% #Max 1 21.73 0.149
821.5MHz 100% - 1 21.84 0.153
CH26765 1 #0 1 22.11 0.163
1 #Mid 1 22.47 0.177
1 #Max 1 22.02 0.159
16QAM 50% #0 2 20.88 0.122
50% #Mid 2 20.73 0.118
50% #Max 2 20.72 0.118
100% - 2 20.80 0.120
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Band Frequency Mo'dula- RB RB MPR Max Power Max Power
Channel tion No. Offset (Conducted) (W)

1 #0 0 22.48 0.177
1 #Mid 0 23.14 0.206
:'EI 1 #Max 0 22.76 0.189
S QPSK 50% #0 1 21.96 0.157
Jo) (@) 50% #Mid 1 21.99 0.158
(QV| —i 50% #Max 1 21.87 0.154
- — 819MHz 100% - 1 21.97 0.157
C :’E‘ CH26740 1 #0 1 21.71 0.148
g 2 1 #Mid 1 22.34 0.171
o 1 #Max 1 22.01 0.159
Lo 16QAM 50% #0 2 20.95 0.124
< 50% #Mid 2 20.97 0.125
50% #Max 2 20.84 0.121
100% -- 2 20.87 0.122
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3.6. Maximum Conducted Power and ERP/EIRP Power
According to KDB 412172 D01 Section 1.2 Power Approach
EIRP = P1+ G- Lc=ERP + 2.15 dB, ERP = EIRP - 2.15 dB
Pt = transmitter output power in dBm
Gt = gain of the transmitting antenna in dBi
Lc = signal attenuation in the connecting cable between the transmitter and antenna in dB
CTE | o | wadutation | Pemk bower | P Pouer Ao Gan| MBI | i
(dBm) (W) (W) Limit (W)
1.4M QPSK 22.86 0.193 0.71 0.139 7
16QAM 22.16 0.164 0.71 0.118 7
3M QPSK 23.32 0.215 0.71 0.154 7
26 16QAM 22.38 0.173 0.71 0.124 7
5M QPSK 23.03 0.201 0.71 0.144 7
16QAM 22.47 0.177 0.71 0.127 7
10M QPSK 23.14 0.206 0.71 0.148 7
16QAM 22.34 0.171 0.71 0.123 7
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4.1.

4.2.

4.3.

Occupied Bandwidth
Test Secification

According to FCC Part 2.1049, 90.209

Test Setup

Radio

Communication

Analyzer

E Directional coupler
EUT \

Spectrum
Analyzer

Test Procedure

The EUT is tested with maximum rated TX power via the Base Station simulator, and the
occupied bandwidth was measured at the antenna terminals of the EUT.

The Resolution BW of the analyzer is set to 1 %~5% of the emission bandwidth. The
EUT’s occupied bandwidth is measured as the width of the signal between two points,
one below the carrier center frequency and one above the carrier frequency, outside of
which all emissions are attenuated at least 26 dB below the transmitter power.

The plots below show the resultant display from the Spectrum Analyser.
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4.4, Test Result of Occupied Bandwidth

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Occupied Bandwidth
Test Site CTR
99% Occupied 26 dB
TX Frequency . i
Test Mode Channel (MH2) Bandwidth bandwidth Result
z
(MHz) (MH2z)
Band 26 1.4M QPSK 26740 819 1.0940 1.239 Pass
Band 26 1.4M 16QAM 26740 819 1.0901 1.245 Pass
Band 26 3M QPSK 26740 819 2.7371 3.098 Pass
Band 26 3M 16QAM 26740 819 2.7292 3.072 Pass
Band 26 5M QPSK 26740 819 4.5113 4.954 Pass
Band 26 5M 16QAM 26740 819 4.4848 4.922 Pass
Band 26 10M QPSK 26740 819 9.0432 9.930 Pass
Band 26 10M 16QAM 26740 819 9.0295 9.957 Pass
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Product

Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode

Occupied Bandwidth

Date of Test

2017/01/17

Test Site

CTR

Test Condition

Band 26 1.4M

Band 26 1.4M QPSK - LTE Mode CH 26740 (819MHz)

BN Keysight Spectrum Analyzer - Occupied BW @@@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [02:35:01 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
T Trig: Free Run Avg|Hold:>11
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
200
o o] Center Freq||
0.0 819.000000 MHz|
0.00
oo // \\
-20.0
300 WWM WM Iy
-40.0
-50.0
-60.0
Center 819 MHz Span 2.8 MHz, CF Ste
Res BW 30 kHz #VBW 100 kHz Sweep 3.867 ms| 280.000 kH':
. . Auto Man
Occupied Bandwidth Total Power 30.1 dBm
1.0940 MHz Freq Offset|
Transmit Freq Error 2.965 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.239 MHz x dB -26.00 dB
IMSG ﬂbSTI\TUE

Band 26 1.4M 16QAM - LTE Mode CH 26740 (819MHz)

BN Keysight Spectrum Analyzer - Occupied BW \i/\ﬁ/\e:__hl_
| RF [soe ac | | | SENSE:INT| | ALIGN AUTO  [02:35:41 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
7—5 Trig: Free Run Avg|Hold:>1/1
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
00 Center Freq|
100 e e L& M 819.000000 MHz]
0.00
-10.0 / \
7 —
O R i T e
-40.0
-50.0
-60.0
Center 319 MHz Span 2.8 MHz, CF Ste
Res BW 30 kHz #/BW 100 kHz Sweep 3.867 ms 280.000 kH':
Auto Man
Occupied Bandwidth Total Power 28.8 dBm
10901 MHZ Freq Offset|
Transmit Freq Error -932 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.245 MHz x dB -26.00 dB
IMSG %STATUS
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Occupied Bandwidth

Date of Test 2017/01/17 Test Site CTR
Test Condition Band 26 3M

Band 26 3M QPSK - LTE Mode CH 26740 (819MHz)

BN Keysight Spectrum Analyzer - Occupied BW @@@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  |02:38:03 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
T Trig: Free Run Avg|Hold:>11
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
a0 R e B e A Center Freq|
0.0 / \ 819.000000 MHz|
0.00
oo / \
-20.0 / \
AT
-30.0
-40.0
-50.0
-60.0
Center 819 MHz Span 6 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 1 ms 600.000 kH':
. . Auto Man
Occupied Bandwidth Total Power 30.5 dBm
2.7371 MHz Freq Offset|
Transmit Freq Error 3.955 kHz OBW Power 99.00 % OHz
x dB Bandwidth 3.098 MHz x dB -26.00 dB
IMSG anTI\TUE
Band 26 3M 16QAM - LTE Mode CH 26740 (819MHz)
BN Keysight Spectrum Analyzer - Occupied BW \i/\ﬁ/\e:__hl_
| RF [soe ac | | | SENSE:INT| | ALIGN AUTO  [02:3:20 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
7—5 Trig: Free Run Avg|Hold:>1/1
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
a0 A PO s Ar— Center Freq |
oo - 819.000000 MHz|
0.00
00 // \\
0 S L
-30.0
-40.0
-50.0
-60.0
Center 319 MHz Span 6 MHz CF Ste
Res BW 100 kHz #/BW 300 kHz Sweep 1ms 600.000 kH':
[Auto Man
Occupied Bandwidth Total Power 29.4 dBm
27292 MHZ Freq Offset|
Transmit Freq Error 6.895 kHz OBW Power 99.00 % OHz
x dB Bandwidth 3.072 MHz x dB -26.00 dB
wsc | L Alignment Completed g/sTarus

Page: 21 of 81




Report No.:1710161R-HPUSP02V00

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Occupied Bandwidth

Date of Test 2017/01/17 Test Site CTR

Test Condition |Band 26 5M

Band 26 5M QPSK - LTE Mode CH 26740 (819MHz)

BN Keysight Spectrum Analyzer - Occupied BW @@@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTQ  [02:39:21 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
T Trig: Free Run Avg|Hold:>11
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
e N P B, W L T oW Center Freq|
0.0 T 819.000000 MHz|
0.00
oo ff \\
-20.0
oo Lo [T T
-40.0
-50.0
-60.0
Center 819 MHz Span 10 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms| 1.000000 MH':
. . Auto Man
Occupied Bandwidth Total Power 30.5 dBm
4.5113 MHz Freq Offset|
Transmit Freq Error 7.098 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4,954 MHz x dB -26.00 dB
IMSG nbETI\TUE
Band 26 5M 16QAM - LTE Mode CH 26740 (819MHz)
BN Keysight Spectrum Analyzer - Occupied BW \i/\ﬁ/\e:__hl_
| RF [soe ac | | | SENSE:INT| | ALIGN AUTO  [02:39:55PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
7—5 Trig: Free Run Avg|Hold:>1/1
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
00 P Center Freq|
100 e e ] 819.000000 MHz
0.00
00 // \\
-20.0
P SR v L,..\.\,,-
30,0 [ et
-40.0
-50.0
-60.0
Center 319 MHz Span 10 MHz CF Ste
Res BW 100 kHz #/BW 300 kHz Sweep 1.267 ms 1.000000 MH':
[Auto Man
Occupied Bandwidth Total Power 29.7 dBm
4.4848 MHZ Freq Offset|
Transmit Freq Error 3.175 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.922 MHz x dB -26.00 dB
IMSG %STATUS
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Occupied Bandwidth

Date of Test 2017/01/17 Test Site CTR
Test Condition Band 26 10M

Band 26 10M QPSK - LTE Mode CH 26740 (819MHz)

BN Keysight Spectrum Analyzer - Occupied BW @@@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [02:43:59 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
T Trig: Free Run Avg|Hold:>11
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
?Ez - " - 1] Center Freq||
819.000000 MHz|
0.00
oo / A
) I Y, v
300 ‘_,.,f-».rr""‘""
-40.0
-50.0
-60.0
Center 819 MHz Span 20 MHz CF Ste
Res BW 300 kHz #VBW 1 MHz Sweep 1 ms 2000000 MH':
. . Auto Man
Occupied Bandwidth Total Power 30.1 dBm
9.0432 MHz Freq Offset|
Transmit Freq Error 22.477 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.930 MHz x dB -26.00 dB
IMSG ﬂbSTI\TUE

Band 26 10M 16QAM - LTE Mode CH 26740 (819MHz)

BN Keysight Spectrum Analyzer - Occupied BW \i/\ﬁ/\e:__hl_
| RF [soe ac | | | SENSE:INT| | ALIGN AUTO  [02:44:32 PMJan 18, 2017
| Center Freq: 819.000000 MHz Radio Std: None Frequency
7—5 Trig: Free Run Avg|Hold:>1/1
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
00 Center Freq|
oo i 819.000000 MHz|
0.00
00 f \\
-20.0 Rt e i, ¢
-30.0 M‘JW
-40.0
-50.0
-60.0
Center 319 MHz Span 20 MHz CF Ste
Res BW 300 kHz #/BW 1 MHz Sweep 1ms 2.000000 MH':
Auto Man
Occupied Bandwidth Total Power 29.5 dBm
90295 MHZ Freq Offset|
Transmit Freq Error 3.217 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.957 MHz x dB -26.00 dB
IMSG %STATUS
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Report No.:1710161R-HPUSP02V00

5.1.

5.2.

5.3.

5.4.

Spurious Emission At Antenna Terminals (+/-1MHz)

Test Specification

According to Part 2.1051, 90.691

Setup

Radio
| Communication

Analyzer
: Directional coupler

EUT

Spectrum

Analyzer

Limits

(1) For any frequency removed from the EA licensee's frequency block by up to and including
37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in
watts by at least 116 Log10(f/6.1) decibels or 50 + 10 log;o(P) decibels or 80 decibels,
whichever is the lesser attenuation, where f is the frequency removed from the center of the
outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 43 + 10 log;0(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is
the frequency removed from the center of the outer channel in the block in kilohertz and
where f is greater than 37.5 kHz.

Test Procedure

In accordance with Part 90.691 at least 1% of the emission bandwidth was used for the
resolution and video bandwidths up to 1MHz away from the Block Edge. At greater than
1MHz, the resolution and video bandwidth were increased to 1MHz/3MHz.

The reference power and path losses of all channels used for testing in each frequency block
were measured.
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5.5. Test Result of Spurious Emission At Antenna Terminals (+/-1MHz)

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission At Antenna Terminals (+/-1MHz)

Date of Test 2017/02/10 Test Site CTR
Test Condition Block Edge Test (Band 26 (1.4M))

Band 26 (1.4M) QPSK (1,0) Lower Channel 26697 (814.7MHZz)

xi | RF [soa ac | [ [ SENSE:INT]| ALIGN AUTO | 04:23:19 PMFeb 10,2017

il | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10

PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS

Ref Offset 21 dB

10 dBldiv Ref 30.00 dBm
Log
200

Center Freq

0.0 822.500000 MHz|

0.00

100 \

-20.0

|
-30.0 iwww: r mmhlm’,-/ W

-40.0

O ek et
500
60.0
Start 813.3 MHz Stop 814.7 MHz
CF Step
2500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 813.30 MHz  |813.96 MHz  [100.0 kHz |813.913533 MHz [-25.47 dBm -12.47 dB
2 2 81396 MHz |814.00 MHz  20.00 kHz | 813.994328 MHz |-25.18 dBm -5.181dB
3 3 814.00 MHz  |814.70 MHz  20.00 kHz 814.218400 MHz |15.79 dBm -9.215dB FreqOffset
0 Hz|

STATUS

Band 26 (1.4M) QPSK (1,5) Upper Channel 26783 (823.3MHZz) _

xi | RF [soe ac | [ | sENsE:INT]| ALIGN AUTO | 04:34:27 PMFeb 10,2017
L | Center Freq: 822.500000 MHz Radio Std: None Frequency
—» Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
00 Center Freq
00 7 /‘\ 822.500000 MHz
0.00
-10.0
-20.0 [
Y - N, Y N—
00 W’\J\‘]‘f‘nv VHAW""’ n"'iu' U"UA‘\[\J”W\F-
-50.0
-50.0
Start 823.3 MHz Stop 824.7 MHz
CF Step
2.500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 82330 MHz |824.00 MHz  |20.00 kHz |823.681449 MHz | 14.70 dBm -10.30 dB
2 2 824.00 MHz  |824.04 MHz | 20.00 kHz 824.002772 MHz |-29.58 dBm -9.585 dB
3 3 82404 MHz 82470 MHz  100.0 kHz 824.044788 MHz |-24.16 dBm -11.16 dB Freq Offset
0 Hz|
MSG STATUS
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Band 26 (1.4M) QPSK (6,0) Lower Channel 26697 (814.7MHz)

xi | RF |50 ac | [ SENSE:INT]| ALIGN AUTO | 04:23:52 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
0o LA A~
-10.0 /
200 |
300 /
B L LS ™ v
-50.0
60.0
Start 813.3 MHz Stop 814.7 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 813.30 MHz  |813.96 MHz  |100.0 kHz |813.902011 MHz |-30.56 dBm -17.56 dB
2 2 813.96 MHz  |814.00 MHz  |20.00 kHz |813.976429 MHz |-34.95 dBm -14.95dB
3 3 81400 MHz |814.70 MHz | 20.00 kHz | 814.329000 MHz |8.941 dBm -16.06 dB Freq Offset
0 Hz|

STATUS

[ SENSE:INT] | ALIGN AUTO | 04:35:29 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
I ACNAVs s e SV D
-10.0 \
200 \ ‘
300
00 WWWW v -
-50.0
600
Start 823.3 MHz Stop 824.7 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 823.30 MHz  |824.00 MHz  |20.00 kHz |823.764638 MHz | 7.481 dBm -17.52dB
2 2 82400 MHz |824.04 MHz |20.00 kHz |824.011033 MHz |-36.71 dBm -16.71dB
3 3 824.04 MHz |824.70 MHz  |100.0 kHz |824.146150 MHz |-31.74 dBm -1874 dB Freq Offset
0 Hz|

STATUS
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Band 26 (1.4M) 16QAM (1,0) Lower Channel 26697 (814.7MHz)

xi | RF |50 ac | [ [ SENSE:INT]| ALIGN AUTO | 04:24:50 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 / o \ 822500000 MHz
0.00 \
-10.0
0o | M
-30.0 y WW/ .y
00 L \"\/’\/\JJ
" T
5y [t W
-50.0
Start 813.3 MHz Stop 814.7 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 813.30 MHz  |813.96 MHz |100.0 kHz |813.899130 MHz |-28.49 dBm -15.49dB
2 2 813.96 MHz  |814.00 MHz  |20.00 kHz |813.988545 MHz |-27.15 dBm -7.147 dB
3 3 81400 MHz  |814.70 MHz | 20.00 kHz | 814.214900 MHz | 13.32 dBm -11.68 dB Freq Offset
0 Hz|

STATUS

[ [ SENSE:INT] | ALIGN AUTO | 04:40:48 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
2o Center Freq
10.0 / 822.500000 MHz
0.00
-10.0 /l
B NN
0 AN -
ool W Vel 2 '
A AT T
-50.0
600
Start 823.3 MHz Stop 824.7 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 823.30 MHz  |824.00 MHz  |20.00 kHz |823.683478 MHz | 13.55 dBm -11.45dB
2 2 82400 MHz |824.04 MHz |20.00 kHz |824.003075 MHz |-31.95 dBm -11.95dB
3 3 824.04 MHz  |824.70 MHz | 100.0 kHz |824.201800 MHz |-28 44 dBm -1544 dB Freq Offset
0 Hz|

STATUS
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Band 26 (1.4M) 16QAM (6,0) Lower Channel 26697 (814.7MHz)

xi | RF |50 ac | [ SENSE:INT]| ALIGN AUTO | 04:24:18 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
000 / L ]
-10.0
-20.0 | /]
-30.0 /
B T WW
-50.0
-50.0
Start 813.3 MHz Stop 814.7 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 813.30 MHz  |813.96 MHz |100.0 kHz |813.458424 MHz |-36.23 dBm -2323dB
2 2 813.96 MHz  |814.00 MHz  |20.00 kHz |813.981936 MHz |-36.81 dBm -16.81dB
3 3 81400 MHz  |814.70 MHz | 20.00 kHz | 814.245000 MHz |5.343 dBm -19.66 dB Freq Offset
0 Hz|

STATUS

[ SENSE:INT] | ALIGN AUTO | 04:37:32 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
000 A e VARV S Yl
0.0 \
-20.0 \ ‘
300
00 \ . SN LTy RN
L) RERYATN
50.0
60.0
Start 823.3 MHz Stop 824.7 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 82330 MHz |824.00 MHz |20.00 kHz |823.802174 MHz |5.001 dBm -20.00 dB
2 2 82400 MHz |824.04 MHz |20.00 kHz |824.008525 MHz |-38.49 dBm -18.49dB
3 3 824.04 MHz |824.70 MHz | 100.0 kHz |824.089175 MHz |-32.78 dBm -1978 dB Freq Offset
0 Hz

STATUS
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission At Antenna Terminals (+/-1MHz)
Date of Test 2017/02/10

Test Site

CTR

Test Condition

Block Edge Test (Band 26 (3M))

[soa ac | [ [ SENSE:INT]| ALIGN AUTO | 02:00:27 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq
100 H \ 822500000 MHz
0.00 /,
-10.0
200 | / \_\
-30.0 M W
-40.0 gt T
R "~
pet]
-50.0 i
-50.0
Start 812.5 MHz Stop 815.5 MHz
CF Step
2500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 81250 MHz  |813.96 MHz  [100.0 kHz |813.921742 MHz |-22 96 dBm -0.961dB
2 2 81396 MHz |814.00 MHz  30.00 kHz | 813.986617 MHz |-22.67 dBm -2.669 dB
3 3 814.00 MHz  |815.50 MHz  30.00 kHz 814.292500 MHz | 15.88 dBm -9.122 dB FreqOffset
0 Hz|

STATUS

[soe ac | [

‘ SENSE:INT] ALIGN AUTO | 04:50:20 PMFeb 10, 2017
L | Center Freq: 822.500000 MHz Radio Std: None Frequency
—» Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 ¢B
10 dBidiv Ref 30.00 dBm
Log
00 e Center Freq
100 / \ 822500000 MHz
0.00 / \
-10.0
200 ,// L
300 £
o Paod A A —
-50.0 W WM iyl
600
Start 822.5 MHz Stop 825.5 MHz
CF Step
2500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 82250 MHz  |824.00 MHz  |30.00 kHz |823.789130 MHz | 16.92 dBm -8.079dB
2 2 824.00 MHz  |824.04 MHz  30.00 kHz |824.007717 MHz |-22.51 dBm -2.514 dB
3 3 824.04 MHz 82550 MHz  100.0 kHz 824.069675 MHz |-17.30 dBm -4.302 dB Freq Offset
0 Hz|

STATUS
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Band 26 (3M) QPSK (15,0) Lower Channel 26705 (815.5MHz)

xi | RF |50 ac | [ SENSE:INT]| ALIGN AUTO | 02:00:59 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
0o f £, ’\VM ” b~y
-10.0
200 |
T
o L -
-50.0
60.0
Start 812.5 MHz Stop 815.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 81250 MHz  |813.96 MHz  |100.0 kHz |813.370843 MHz |-30.49 dBm -17.49dB
2 2 813.96 MHz  |814.00 MHz  |30.00 kHz |813.986728 MHz |-29.81 dBm -9.808 dB
3 3 81400 MHz |815.50 MHz | 30.00 kHz | 814.645000 MHz |5.152 dBm -19.85 dB Freq Offset
0 Hz|
MSG STATUS

[ SENSE:INT] | ALIGN AUTO | 04:51:56 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
00 Fashaas aVan Vit VA VAN
’ \
-10.0
200 \ [
300 e
o B A WMM\MMMMM“A i it
-50.0
600
Start 822.5 MHz Stop 825.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 82250 MHz  |824.00 MHz  |30.00 kHz |822.971739 MHz |4.643 dBm -20.36 dB
2 2 82400 MHz |824.04 MHz |30.00 kHz |824.005761 MHz |-28.75 dBm -8.748 dB
3 3 824.04 MHz  |825.50 MHz | 100.0 kHz |824.618113 MHz |-34.04 dBm -2104 dB Freq Offset
0 Hz|

STATUS
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Band 26 (3M) 16QAM (1,0) Lower Channel 26705 (815.5M

Hz)

xi - | - RF 7 59 [ [ [ SENSE:INT]| ALIGN AUTO | 02:01:45 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 / \ 822500000 MHz
0.00 / \
-10.0
200 ‘ \
300 # -
400 g MM AN - Aj
E L Gl -
60.0
Start 812.5 MHz Stop 815.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 81250 MHz  |813.96 MHz  |100.0 kHz |813.894197 MHz |-30.00 dBm -17.00 dB
2 2 813.96 MHz  |814.00 MHz  |30.00 kHz |813.991629 MHz |-23.42 dBm -3415dB
3 3 814.00 MHz |815.50 MHz | 30.00 kHz | 814.280500 MHz | 16.38 dBm -8.618 dB Freq Offset
0 Hz|
MSG STATUS

RF |50 ac | [ [ SENSE:INT] | ALIGN AUTO | 04:34:08 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 30.00 dBm
Log
2o Center Freq
10.0 { \ 822.500000 MHz
0.00
0.0 / \\
B J\/ |
300 -
|
400 / .lw'fMN"l L ey
o [Varm WMoty "“““wwm.w\
60.0
Start 822.5 MHz Stop 825.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 82250 MHz  |824.00 MHz _|30.00 kHz |823.784783 MHz | 14.68 dBm -10.32 dB
2 2 82400 MHz |824.04 MHz |30.00 kHz |824.006250 MHz |-22.57 dBm -2573dB
3 3 824.04 MHz  |825.50 MHz | 100.0 kHz |824.072600 MHz |-20.81 dBm -7.812dB Freq Offset
0 Hz

STATUS
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Band 26 (3M) 16QAM (15,0) Lower Channel 26705 (815.5MHz)

xi | RF |50 ac | [ [ SENSE:INT]| ALIGN AUTO | 02:09:20 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
0.00 Jr_, PAW-VE. W
-10.0
o 1/
-30.0
100 b - NI P _LM
-50.0
-50.0
Start 812.5 MHz Stop 815.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 81250 MHz  |813.96 MHz  |100.0 kHz |813.470429 MHz |-35.02 dBm -22.02dB
2 2 813.96 MHz  |814.00 MHz  |30.00 kHz |813.976925 MHz |-32.17 dBm -12.17 dB
3 3 814.00 MHz |815.50 MHz | 30.00 kHz | 814.360000 MHz |3.587 dBm -21.41dB Freq Offset
0 Hz|
MSG STATUS

AC [ [ [

SENSE:INT| | ALIGN AUTO | 04:53:33 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
0.00 Lo A \1
0.0
-20.0 l\ [
300 M
400 WWMMMM" (ot hontetel '”W
50.0
60.0
Start 822.5 MHz Stop 825.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 82250 MHz  |824.00 MHz _|30.00 kHz |823.486957 MHz |4.757 dBm -20.24 dB
2 2 82400 MHz |824.04 MHz | 30.00 kHz |824.002500 MHz |-29.84 dBm -9.843dB
3 3 824.04 MHz  |825.50 MHz | 100.0 kHz |824.078450 MHz |-27.41 dBm -1441dB Freq Offset
0 Hz

STATUS
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Product

Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode

Spurious Emission At Antenna Terminals (+/-1MHz)

Date of Test

2017/02/10

Test Site

CTR

Test Condition

Block Edge Test (Band 26 (5M))

Band 26 (5M) QPSK(1,0) Lower Channel 26715 (816.5MHz)

xi | RF [soa ac | [ [ SENSE:INT]| ALIGN AUTO | 05:23:55 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
200 - Center Freq
100 ‘H 1 822500000 MHz
0.00
-10.0
-20.0 |
-30.0
100 | uulllﬂyr ol
1 U ZTV OO e bkl
-50.0
Start 811.5 MHz Stop 816.5 MHz
CF Step
2500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 811.50 MHz  |813.96 MHz  |100.0 kHz |812.163670 MHz [-40.14 dBm 2714 dB
2 2 81396 MHz |814.00 MHz  51.00 kHz |813.998954 MHz |-24.07 dBm -4.073dB
3 3 814.00 MHz  |816.50 MHz  51.00 kHz |814.350000 MHz | 18.11 dBm -6.887 dB FreqOffset
0 Hz|
MSG STATUS

Band 26 (5M) QPSK(1,24) Upper Channel 26765 (821.5MHZz) _

[soe ac | [

‘ SENSE:INT] ALIGN AUTO | 05:08:50 PMFeb 10, 2017
L | Center Freq: 822.500000 MHz Radio Std: None Frequency
—» Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 ¢B
10 dBidiv Ref 30.00 dBm
Log
00 i Center Freq
100 H H 822500000 MHz
0.00 L
-10.0
[
200
i
300 .uw “l'r
a00 |1 WMWU Yres
I T Lk MMM V“MMM
LU T 4
600
Start 821.5 MHz Stop 826.5 MHz
CF Step
2500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 82150 MHz  |824.00 MHz  |51.00 kHz |823.612319 MHz | 18.08 dBm -6.925 dB
2 2 824.00 MHz  |824.04 MHz  51.00 kHz | 824.001848 MHz |-26.56 dBm -6.558 dB
3 3 824.04 MHz |826.50 MHz  100.0 kHz 824.116300 MHz |-32.22 dBm -19.22 dB Freq Offset
0 Hz|

STATUS
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Band 26 (5M) QPSK(25,0) Lower Channel 26715 (816.5MHz)

AC

xi RF [ [ [ SENSE:INT]| ALIGN AUTO | 05:25:45 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
000 / 1f| 1 nl A I‘J.!.‘.A.Aur bl h . ey FTELAT
-10.0
200 | J
o ww*"'dm
Nttt dngureppripriniet )
-a0.0
-50.0
60.0
Start 811.5 MHz Stop 816.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 811.50 MHz  |813.96 MHz  |100.0 kHz |813.733641 MHz |-31.30 dBm -18.30dB
2 2 813.96 MHz  |814.00 MHz  |51.00 kHz |813.993557 MHz |-27.14 dBm -7.143 dB
3 3 81400 MHz |816.50 MHz ' 51.00 kHz |815.965000 MHz |4.523 dBm -20.48 dB Freq Offset
0 Hz|

STATUS

X RF [ [ SENSE:INT] | ALIGN AUTO | 05:10:27 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
0.00 ps o Pt oS atat i g i ,-\
-10.0
200 Lw |
300 "‘N.
400 A bt et ALt gl
N LA B o I B
-50.0
600
Start 821.5 MHz Stop 826.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 821.50 MHz  |824.00 MHz  |51.00 kHz |823.844203 MHz |-25.56 dBm -50.56 dB
2 2 82400 MHz |824.04 MHz |51.00 kHz |824.025707 MHz |-33.71 dBm -1371dB
3 3 824.04 MHz  |826.50 MHz | 100.0 kHz |824.074438 MHz |-32.37 dBm -19.37 dB Freq Offset
0 Hz|

STATUS
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Band 26 (5M) 16QAM(1,0) Lower Channel 26715 (816.5MHz)

] [ w

[s00 ac [ SENSE:INT]|

ALIGN AUTO

| 05:37:36 PMFeb 10, 2017

I
r | Center Freq: 822.500000 MHz
—— Trig: FreeRun
PASS IFGaindow  #Atten: 30 dB

Avg|Hold: 10/10

Radio Std: None

Radio Device: BTS

Ref Offset 21 dB

10 dBldiv Ref 30.00 dBm

Frequency

Log

200

i

10.0

0.00 /

Center Freq
822500000 MHz

[

-10.0 .LIJ

s 'WL

CF Step
2500000 MHz,

Auto Man

STATUS

-30.0 t l
400 N b
B
50 0 bowbsiass MM el
-50.0
Start 811.5 MHz Stop 816.5 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit
1 1 811.50 MHz  |813.96 MHz  |100.0 kHz |813.769322 MHz |-36.12 dBm -2312dB
2 2 813.96 MHz  |814.00 MHz  |51.00 kHz |813.999174 MHz |-25.69 dBm -5.690 dB
3 3 81400 MHz |816.50 MHz | 51.00 kHz | 814.395000 MHz | 17.55 dBm -7.455dB

Freq Offset
0 Hz|

|50 ac | [ [

X | RF SENSE:INT| | ALIGN AUTO | 05:11:26 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB

10 dBidiv Ref 30.00 dBm

Log
2o Center Freq
10.0 fl ]] 822.500000 MHz
0.00 J \

-10.0

-20.0 ‘h. |

-30.0

a0 L,W M F
500 | %0 b L__.Auﬂﬁmnw
500

TSN RO

Mm@qmu

Start 821.5 MHz

Stop 826.5 MHz

STATUS

CF Step

2500000 MHz,

Spur | Range | Start Freq Stop Freq RBW Fi Amplitude A Limit Auto Man
1 1 82150 MHz [824.00 MHz [51.00 kHz[823 721014 MHz [15 40 dBm 9604 dB
2 2 82400 MHz |82404 MHz 5100 kHz 824 004348 MHz |-26 55 dBm 6553 dB

3 3 82404 MHz 82650 MHz 1000 kHz 824 049813 MHz |-24 49 dBm -1149dB Freq Offset

0 Hz
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Band 26 (5M) 16QAM(25,0) Lower Channel 26715 (816.5MHz)

xi RF 7 50 Q r: [ [ [ SENSE:INT]| ALIGN AUTO | 05:33:19 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
000 bk R mlvr] el bl
-10.0 r
-20.0 |
300 "*“'W
o0 R W E stscohis- M)
-50.0
-50.0
Start 811.5 MHz Stop 816.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 811.50 MHz  |813.96 MHz  |100.0 kHz |813.216264 MHz |-33.43 dBm -20.43 dB
2 2 813.96 MHz  |814.00 MHz  |51.00 kHz |813.993832 MHz |-28.39 dBm -8.386 dB
3 3 81400 MHz |816.50 MHz ' 51.00 kHz |814.910000 MHz |3.615 dBm -21.38dB Freq Offset
0 Hz|
MSG STATUS

X RF |50 ac | [ [ SENSE:INT] | ALIGN AUTO | 05:10:53 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
0.00 bty e "
-10.0 ‘\l\
200 [
300 Ll"%
400 Pt o ool ], R
-50.0
600
Start 821.5 MHz Stop 826.5 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 82150 MHz  |824.00 MHz  |51.00 kHz |822.974638 MHz |2.342 dBm -22.66 dB
2 2 82400 MHz |824.04 MHz |51.00 kHz |824.006685 MHz |-34.55 dBm -1455dB
3 3 824.04 MHz  |826.50 MHz | 100.0 kHz |824.751625 MHz |-35.03 dBm -22.03dB Freq Offset
0 Hz|
MSG ISTATUS
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission At Antenna Terminals (+/-1MHz)
Date of Test 2017/02/10 Test Site

CTR

Test Condition

Block Edge Test (Band 26 (10M))

RF [soa ac | [ [ SENSE:INT]| ALIGN AUTO | 05:47:42 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
200 a Center Freq
100 Jl ]' 822500000 MHz
0.00
-10.0 ﬁf "u
-20.0 | .dl ’M
-30.0
-40.0 e
0 " A MMMMWMMLM
-50.0
Start 809 MHz Stop 819 MHz
CF Step
2500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 809.00 MHz  |813.96 MHz  [100.0 kHz |810.172183 MHz |-44.64 dBm -3164dB
2 2 81396 MHz |814.00 MHz  100.0 kHz |813.973841 MHz |-33.01 dBm -13.01dB
3 3 814.00 MHz  [819.00 MHz  100.0 kHz 814.545000 MHz |20.03 dBm -4.968 dB FreqOffset
0 Hz|

STATUS

RF [soe ac |

[ | sENsE:INT]| ALIGN AUTO | 06:13:00 PMFeb 10,2017
L | Center Freq: 822.500000 MHz Radio Std: None Frequency
—» Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBidiv Ref 30.00 dBm
Log
00 7 Center Freq
0o { 1 822.500000 MHz
0.00 l
-10.0
200 P
-30.0 _ﬂi Wh
-40.0 .
-50.0
Start 819 MHz Stop 829 MHz
CF Step
2.500000 MHz
Spur | Range @ Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 819.00 MHz  |824.00 MHz  |100.0 kHz |823.405797 MHz | 19.36 dBm -5.645 dB
2 2 824.00 MHz  |824.04 MHz | 100.0 kHz 824.002935 MHz |-35.10 dBm -15.10dB
3 3 824.04 MHz |829.00 MHz  100.0 kHz 824.394800 MHz |-37.81 dBm -24.81dB Freq Offset
0 Hz|

STATUS
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Band 26 (10M) QPSK(50,0) Lower Channel 26740 (819MHz)

AC

RF [ [ [ SENSE:INT]| ALIGN AUTO | 05:54:19 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
0.00 W St gl P
-10.0 f
B L
300 M
0D TN e
0 p et
60.0
Start 809 MHz Stop 819 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 809.00 MHz  |813.96 MHz  |100.0 kHz |812.725096 MHz |-33.46 dBm -20.46 dB
2 2 813.96 MHz  |814.00 MHz |100.0 kHz |813.987278 MHz |-31.82 dBm -11.82dB
3 3 814.00 MHz  |819.00 MHz | 100.0 kHz |816.655000 MHz |9.436 dBm -15.56 dB Freq Offset
0 Hz|

STATUS

X | RF [ [ SENSE:INT] | ALIGN AUTO | 06:21:48 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
.00 Prrerafhanbi ey - » z \l
0.0
-20.0 L [
300
Lion W deaivia} A o gl s
50.0
60.0
Start 819 MHz Stop 829 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 819.00 MHz  |824.00 MHz  |100.0 kHz |821.086957 MHz |4.743 dBm -20.26 dB
2 2 82400 MHz |824.04 MHz |100.0 kHz |824.020978 MHz |-31.75 dBm -11.75dB
3 3 824.04 MHz  |829.00 MHz | 100.0 kHz |824.245925 MHz |-29.61 dBm -16.61dB Freq Offset
0 Hz

STATUS
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Band 26 (10M) 16QAM(1,0) Lower Channel 26740 (819MHz)

AC

RF [ [ [ SENSE:INT]| ALIGN AUTO | 06:07:33 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:dLow  #Aften: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 ) Center Freq
100 J L 822500000 MHz
0.00
-10.0 j
-20.0 |
-30.0 iy
400 1 Lr N
00 .‘\I o IWWI Kors i IMWM .LMM ik ..i;l“l..mw
-50.0
Start 809 MHz Stop 819 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 809.00 MHz  |813.96 MHz  |100.0 kHz |813.954809 MHz |-33.38 dBm -20.38 dB
2 2 813.96 MHz  |814.00 MHz  |100.0 kHz |813.984525 MHz |-34.43 dBm -14.43dB
3 3 814.00 MHz  |819.00 MHz | 100.0 kHz | 814.640000 MHz | 19.42 dBm -5.576 dB Freq Offset
0 Hz|

STATUS

X | RF [ SENSE:INT] | ALIGN AUTO | 06:28:25 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 30.00 dBm
Log
2o Tl Center Freq
10.0 r \I 822.500000 MHz
n.oo
00 ﬂ‘l
200 '| |
20,0 l
00 I} |
—snnmmwm Wi wpngha il mm.*r..,:»u
-60.0
Start 819 MHz Stop 829 NMHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 81900 MHz [824.00 MHz _ |100.0 kHz [823.442029 MHz [20.10 dBm -4.899 dB
2 2 82400 MHz |824.04 MHz |100.0 kHz |824.001087 MHz |-36.17 dBm -16.17 dB
3 3 824.04 MHz |829.00 MHz | 100.0 kHz |824.092088 MHz |-35.78 dBm 2278 dB Freq Offset
0 Hz

STATUS
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Band 26 (10M) 16QAM(50,0) Lower Channel 26740 (819MHz)

xi - | RF 50 Q r: [ [ [ SENSE:INT]| ALIGN AUTO | 06:05:52 PMFeb 10,2017
[ | Center Freq: 822.500000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 «B
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq
100 822500000 MHz
oo L [N NPT V1 FrY NPT |
r"lm L | L LN AL LR L Ly b
-10.0
o L
-30.0
00 Ll sy i fniing
IR ¥y
Bl /
-50.0
Start 809 MHz Stop 819 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW Frequency Amplitude A Limit Auto Man
1 1 809.00 MHz  |813.96 MHz |100.0 kHz |812.250470 MHz |-33.12 dBm -20.12dB
2 2 813.96 MHz  |814.00 MHz  |100.0 kHz |813.998568 MHz |-30.05 dBm -10.05dB
3 3 814.00 MHz  |819.00 MHz | 100.0 kHz |815.215000 MHz |3.925 dBm -21.08 dB Freq Offset
0 Hz|
MSG STATUS

AC [ [ [

X | RF SENSE:INT| | ALIGN AUTO | 06:29:25 PMFeb 10,2017
L | Genter Freq: 822.600000 MHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10110
PASS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 21 dB
10 dBldiv Ref 30.00 dBm
Log
2o Center Freq
10.0 822.500000 MHz
0.00 rhtete iprobidnnm vt pnsretcary *.‘[
0.0
-20.0 1 [
300
FPRET TRE (¥ r)
-40.0 o et ) “"' rl.’v:‘n‘m“.. ” ._:..Iu‘h.; II"L - ‘.‘Jlm.;.
50.0
60.0
Start 819 MHz Stop 829 MHz
CF Step
2500000 MHz
Spur | Range | Start Freq Stop Freq RBW F Amplitude A Limit Auto Man
1 1 819.00 MHz  |824.00 MHz  |100.0 kHz |819.166667 MHz |4.042 dBm -20.96 dB
2 2 82400 MHz |824.04 MHz |100.0 kHz |824.006739 MHz |-33.62 dBm -1362dB
3 3 824.04 MHz |829.00 MHz | 100.0 kHz |824.667738 MHz |-34.90 dBm -2190dB Freq Offset
0 Hz
MSG STATUS
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5.6. Test Specification

According to Part 2.1051, 90.691

5.7. Test Setup

6.2.1 Spurious emissions at antenna terminals.

Radio
Communication
Analyzer

EUT

6.2.2 Field strength of spurious radiation.

Note: The Worst case Mode is QPSK Mode for Radiated spurious emissions.
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5.8. Limits

Limit <-13dBm

43 + 10Log(P) down on the carrier where P is the power in Watts.

5.9. Test Procedure

In accordance with Part 2.1051, 90.691, the spurious emissions from the antenna
terminal were measured. The transmitter output power was attenuated using a
combination of filters and attenuators and the frequency spectrum investigated from
30MHz to 20GHz. The EUT was set to transmit on full power. The EUT was tested on
Low, middle and High channels for both power levels. The resolution and video
bandwidth was set to 1MHz/3MHz in accordance with Part 2.1051, 90.691. The spectrum
analyzer detector was set to Max Hold. In addition, measurements were made up to the
10" harmonic of the fundamental. The device was then replaced with a substitution
antenna, which input signal was adjusted until the received level matched that of the
previously detected emission.

(1) The EUT is tested with maximum rated TX power via the Base Station simulator.

(2) The EUT is tested in three orthogonal planes, The worst case was showing in this report.

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table can rotate
360 degrees to determine the position of the maximum emission level. The EUT was
positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
TIA/EIA 603-D on radiated measurement.
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5.10. Test Result of Spurious Emission

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (1.4M) Test Range 30MHz~10GHz

LTE-Band 26 (1.4M) QPSK(1,0) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -65.260 0.58 -64.680 -13
2457 -65.728 0.7 -65.028 -13
3276 -65.142 1.01 -64.132 -13
4095 -66.424 1.18 -65.244 -13
4914 -64.699 1.23 -63.469 -13
5733 -63.705 1.45 -62.255 -13
6552 -63.571 1.56 -62.011 -13
7371 -65.966 1.59 -64.376 -13
8190 -66.384 1.82 -64.564 -13

E ngmSpgnru?;"alﬂrrén:iquti‘: | | | SENSE:INT] | ALIGN AUTO  [03:03:39 PMFeb 06,2017 ‘i‘@@—l
r PNO: Fast 5 Trig: Free Run AvaType:Log-Pur TF'{:CEF‘ St Frequency
IFGain:Low #Atten: 30 dB DET|P NNNNN Auto Tune
Io gBldiv ;;ffo;rg.eutg 1ddBBm Mirt 286186391 tldw BHr:
m Center Freq(|
00 515.000000 MHz|
e StartFreq||
om 30.000000 MHz
100 13.00 dBn] Stop Freq|]
o 1.000000000 GHz
00 CF Step
97.000000 MHz
JAuto Man
oo FreqOffset
0 Hz|
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500.0 ms (1001 pts)
IMSG ﬂbETA'ﬁJS
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BH Keysight Spectrum Analyzer - Swept SA =N o
[ RF [s0Q ac | | | SENSE:INT] [ ALIGN AUTO [ 11:45:19 PMFeb 10,2017
‘ Avg Type: Log-Pwr TRACE[123456 Frequency
n = Trig: Free Run TYPE| M ¥AAARARAAY
PNO: Fast
IFGaintigh * #Atten: 0 dB DET|P NNNNN
ot Offeet 11 dB MKr3 3.276 GHzZ Auto Tune
10 dBidiv__Ref -10.00 dBm -65.142 dBm
Log gemou = |
00 Center Freq
-30.0 2.500000000 GHz|
-40.0
e StartFreq
1 ] 3
o 0 1.000000000 GHz
70.0 =
-80.0
900 Stop Freq
A0 4.000000000 GHz
Start 1.000 GHz Stop 4.000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500.0 ms (1001 pts) 300.000000 MHz
MKR] I - [Auto Man
1] N f 1.638 GHz -65.260 dBm
2] N f 2457 GHz -65.728 dBm
3 N f 3.276 GHz -65.142 dBm FreqOffset
4 L
5 3 0Hz
7
8
9
10
11 i
< i v
MsG [y sTatus
BE Keysight Spectrum Analyzer - Swept SA \i/\i/\@_l
RF |soe ac | | | sense:nT] | ALTGN AUTO | 11:51:50 PMFeb 03,2017
Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: F T Trig: FreeRun v
Fostigh * #Atten: 0 dB oer|F KRR
Ref Offset 11 dB Mkr4 6.552 GHz AutoTune
19 geiciv_Ref 10.00 dBm -63.571 dBm
200 Center Freq(|
300 5.500000000 GHz|
-10.0
“on 1 2 3 4 StartFreq||
00 ’ 4000000000 GHz
0.0
-80.0
a0 Stop Freq||
’ 7.000000000 GHz
-100
Start 4.000 GHz Stop 7.000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500.0 ms (1001 pts) 300.000000 MHz
Auto Man
i
.095 GHz -66.424 dBm
4.914 GHz -64.699 dBm
5.733 GHz -63.705 dBm FreqOffset
552 GHz -63.571 dBm 0 Hz
5 E
6
7
1
1 >
« m D
(MSG %STATUS
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B Keysight Spectrum Analyzer - Swept SA li“i“é
[ #F [soo ac] [ [ SENSE:INT] [ ALIGNAUTO  [11:52:19 PMFeb 03,2017
Avg Type: Log-Pwr TRACE‘l 23456 Frequency
" T Trig: FreeRun M
PNO: F:
|rsain:HaiZ'h ™ #Atten: 0 dB peT|P NNNNN
Auto Tune
Ref Offset 11 dB Mkr2 8.190 GHz|
1L%gdBldiv Ref -10.00 dBm -66.384 dBm
e Center Freq|
-30.0 8.500000000 GHz
-40.0
o StartFreq(|
600 1 2
4 7.000000000 GHz
-70.0
il
500 Stop Freq(|
i 10.000000000 GHz
00

Start 7.000 GHz

Stop 10.000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500.0 ms (1001 pts)
5
1] N f 7.371 GHz -66.966 dBm
2 N f 8.190 GHz -66.384 dBm
4
5 E
6
7
1
1 L
P v
MSG ﬂbETV\TUE

CF Step
300.000000 MHz|
Auto Man

Freq Offset
0 Hz|
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (1.4M) Test Range 30MHz~10GHz

LTE-Band 26 (1.4M) 16QAM(1,0) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1635 -64.381 0.58 -63.801 -13
2457 -65.914 0.7 -65.214 -13
3276 -65.698 1.01 -64.688 -13
4095 -67.051 1.18 -65.871 -13
4914 -63.964 1.23 -62.734 -13
5733 -63.054 1.45 -61.604 -13
6552 -64.400 1.56 -62.840 -13
7371 -65.117 1.59 -63.527 -13
8190 -67.645 1.82 -65.825 -13

E KEys\ghlSpectmmAnalyzErVVS:NEplSyA . - \i/\ﬁ/\i:__hl_
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Report No.:1710161R-HPUSP02V00

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (3M) Test Range 30MHz~10GHz

LTE-Band 26 (3M) QPSK(1,7) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -64.405 0.58 -63.825 -13
2457 -66.467 0.7 -65.767 -13
3276 -65.899 1.01 -64.889 -13
4095 -67.162 1.18 -65.982 -13
4914 -65.426 1.23 -64.196 -13
5733 -63.977 1.45 -62.527 -13
6552 -65.290 1.56 -63.730 -13
7371 -65.513 1.59 -63.923 -13
8190 -67.518 1.82 -65.698 -13
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Report No.:1710161R-HPUSP02V00

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (3M) Test Range 30MHz~10GHz

LTE-Band 26 (3M) 16QAM(1,7) CH26740 (819 MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -65.530 0.58 -64.950 -13
2457 -66.592 0.7 -65.892 -13
3276 -66.037 1.01 -65.027 -13
4095 -67.797 1.18 -66.617 -13
4914 -64.612 1.23 -63.382 -13
5733 -64.673 1.45 -63.223 -13
6552 -64.855 1.56 -63.295 -13
7371 -65.932 1.59 -64.342 -13
8190 -67.857 1.82 -66.037 -13
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Report No.:1710161R-HPUSP02V00

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (5M) Test Range 30MHz~10GHz

LTE-Band 26 (5M) QPSK(1,12) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -63.674 0.58 -63.094 -13
2457 -65.929 0.7 -65.229 -13
3276 -64.442 1.01 -63.432 -13
4095 -67.730 1.18 -66.550 -13
4914 -64.863 1.23 -63.633 -13
5733 -63.953 1.45 -62.503 -13
6552 -63.542 1.56 -61.982 -13
7371 -65.106 1.59 -63.516 -13
8190 -67.512 1.82 -65.692 -13
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Report No.:1710161R-HPUSP02V00

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (5M) Test Range 30MHz~10GHz

LTE- Band 26 (5M) 16QAM(1,12) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -64.797 0.58 -64.217 -13
2457 -66.205 0.7 -65.505 -13
3276 -65.400 1.01 -64.390 -13
4095 -66.719 1.18 -65.539 -13
4914 -65.063 1.23 -63.833 -13
5733 -64.049 1.45 -62.599 -13
6552 -64.432 1.56 -62.872 -13
7371 -65.600 1.59 -64.010 -13
8190 -67.765 1.82 -65.945 -13
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Report No.:1710161R-HPUSP02V00

Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (10M) Test Range 30MHz~10GHz

LTE- Band 26 (10M) QPSK(1,24) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -65.261 0.58 -64.681 -13
2457 -65.702 0.7 -65.002 -13
3276 -66.366 1.01 -65.356 -13
4095 -67.445 1.18 -66.265 -13
4914 -65.250 1.23 -64.020 -13
5733 -63.971 1.45 -62.521 -13
6552 -64.863 1.56 -63.303 -13
7371 -66.222 1.59 -64.632 -13
8190 -67.314 1.82 -65.494 -13
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode Spurious Emission (Conducted)

Date of Test 2017/02/06 Test Site CTR

Test Condition LTE-Band 26 (10M) Test Range 30MHz~10GHz

LTE- Band 26 10M 16QAM(1,24) CH26740 (819MHz)

Frequency Reading Level Path Loss Emission Level Limit
(MHz) (dBm) (dB) (dBm) (dBm)
1638 -64.981 0.58 -64.401 -13
2457 -64.526 0.7 -63.826 -13
3276 -66.143 1.01 -65.133 -13
4095 -66.715 1.18 -65.535 -13
4914 -64.605 1.23 -63.375 -13
5733 -64.021 1.45 -62.571 -13
6552 -63.611 1.56 -62.051 -13
7371 -65.978 1.59 -64.388 -13
8190 -67.668 1.82 -65.848 -13

E Keys\ghlSpectrumAnalyzerrrﬁweptSyA . - \i/\ﬁ/\i:__hl_
e e B enuency
oo ™ saten: 058 cerlh NN
Auto Tune
10 dBidiv Ref 30.00 dBm et 28‘2862; CI’VI BH":
og v
Center Freqjj
£l 515.000000 MHz
e StartFreq||
o 30.000000 MHz
-10.0 ~13.00 oBm] Stop Freqf

0.0

600

Start 30.0 MHz
#Res BW 1.0 MHz

MSG

#YBW 3.0 MHz

Stop 1.0000 GHz
#Sweep 500.0 ms (1001 pts)

Ilb STATUS

1.000000000 GHz

CF Step
97.000000 MHz
[Auto Man

Freq Offset|
O Hz
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B Keysight Spectrum Analyzer - Swept SA li“i“é
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission (Radiated)
Date of Test 2017/02/07 Test Site Site3
Test Condition |Band 26 (1.4M) QPSK(1,0) Test Range 9kHz ~10GHz
) Signal
Reading Antenna o
Frequency Generator | Cable Loss ) EIRP Value Limit
Level Gain
Level
(GH2) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)

Horizontal Emissions Band 26 (1.4M) QPSK(1,0) CH26740 (819MHz)

1638 -63.710 -67.281 1.630 9.800 -59.111 -13
2457 -64.466 -64.873 2.100 10.600 -56.373 -13
3276 -60.720 -62.340 2.350 12.300 -52.390 -13
4095 -63.085 -61.985 2.700 12.600 -52.085 -13
4914 -63.365 -59.368 2.830 12.700 -49.498 -13
5733 -63.647 -61.368 3.200 13.000 -51.568 -13

Vertical Emissions Band 26 (1.4M) QPSK(1,0) CH26740 (819MHz)

1638 -63.732 -67.008 1.630 9.800 -58.838 -13

2457 -64.395 -64.485 2.100 10.600 -55.985 -13

3276 -61.267 -61.760 2.350 12.300 -51.810 -13

4095 -62.781 -60.010 2.700 12.600 -50.11 -13

4914 -63.474 -59.076 2.830 12.700 -49.206 -13

5733 -63.106 -60.717 3.200 13.000 -50.917 -13
Note:

1. Receiver setting (Peak Detector) : RBW:1MHz; VBW:3MHz

EIRP Value = Signal Generator Level + Antenna Gain - Cable Loss

3. Spurious emissions past 6 GHz are not shown, due to the magnitude of spurious
emissions attenuated more than 20 dB below the limit.

N
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission (Radiated)
Date of Test 2017/02/07 Test Site Site3
Test Condition |Band 26 (3M) QPSK(1,7) Test Range 9kHz ~10GHz
) Signal
Reading Antenna o
Frequency Generator | Cable Loss ) EIRP Value Limit
Level Gain
Level
(GH2) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)

Horizontal Emissions Band 26 (3M) QPSK(1,7) CH26740 (819MHz)

1638 -63.621 -67.192 1.630 9.800 -59.022 -13
2457 -64.479 -64.886 2.100 10.600 -56.386 -13
3276 -61.319 -62.939 2.350 12.300 -52.989 -13
4095 -63.154 -62.054 2.700 12.600 -52.154 -13
4914 -63.414 -59.417 2.830 12.700 -49.547 -13
5733 -63.773 -61.494 3.200 13.000 -51.694 -13

Vertical Emissions Band 26 (3M) QPSK(1,7) CH26740 (819MHz)

1638 -63.047 -66.322 1.630 9.800 -58.152 -13

2457 -64.233 -64.323 2.100 10.600 -55.823 -13

3276 -60.166 -60.621 2.350 12.300 -50.671 -13

4095 -63.186 -60.416 2.700 12.600 -50.516 -13

4914 -63.277 -58.879 2.830 12.700 -49.009 -13

5733 -62.986 -60.597 3.200 13.000 -50.797 -13
Note:

1. Receiver setting (Peak Detector) : RBW:1MHz; VBW:3MHz

EIRP Value = Signal Generator Level + Antenna Gain - Cable Loss

3. Spurious emissions past 6 GHz are not shown, due to the magnitude of spurious
emissions attenuated more than 20 dB below the limit.

N
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission (Radiated)
Date of Test 2017/02/08 Test Site Site3
Test Condition |Band 26 (5M) QPSK(1,12) Test Range 9kHz ~10GHz
) Signal
Reading Antenna o
Frequency Generator | Cable Loss ) EIRP Value Limit
Level Gain
Level
(GH2) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)

Horizontal Emissions Band 26 (5M) QPSK(1,12) CH26740 (819MHz)

1638 -63.315 -66.886 1.630 9.800 -58.716 -13
2457 -63.759 -64.166 2.100 10.600 -55.666 -13
3276 -60.711 -62.331 2.350 12.300 -52.381 -13
4095 -63.182 -62.081 2.700 12.600 -52.181 -13
4914 -63.343 -59.364 2.830 12.700 -49.494 -13
5733 -63.783 -61.505 3.200 13.000 -51.705 -13

Vertical Emissions Band 26 (56M) QPSK(1,12) CH26740 (819MHz)

1638 -62.541 -65.816 1.630 9.800 -57.646 -13

2457 -63.762 -63.852 2.100 10.600 -55.352 -13

3276 -60.966 -61.459 2.350 12.300 -51.509 -13

4095 -62.613 -59.842 2.700 12.600 -49.942 -13

4914 -64.140 -59.743 2.830 12.700 -49.873 -13

5733 -63.602 -61.212 3.200 13.000 -51.412 -13
Note:

1. Receiver setting (Peak Detector) : RBW:1MHz; VBW:3MHz

EIRP Value = Signal Generator Level + Antenna Gain - Cable Loss

3. Spurious emissions past 6 GHz are not shown, due to the magnitude of spurious
emissions attenuated more than 20 dB below the limit.

N
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Spurious Emission (Radiated)
Date of Test 2017/02/08 Test Site Site3
Test Condition |Band 26 (10M) QPSK(1,24) Test Range 9kHz ~10GHz
) Signal
Reading Antenna o
Frequency Generator | Cable Loss ) EIRP Value Limit
Level Gain
Level
(GH2) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)

Horizontal Emissions Band 26 (10M) QPSK(1,24) CH26740 (819MHz)

1638 -63.800 -67.371 1.630 9.800 -59.201 -13
2457 -64.794 -65.202 2.100 10.600 -56.702 -13
3276 -59.634 -61.207 2.350 12.300 -51.257 -13
4095 -62.834 -61.734 2.700 12.600 -51.834 -13
4914 -64.223 -60.226 2.830 12.700 -50.356 -13
5733 -62.936 -60.657 3.200 13.000 -50.857 -13

Vertical Emissions Band 26 (10M) QPSK(1,24) CH26740 (819MHz)

1638 -63.735 -67.010 1.630 9.800 -58.840 -13

2457 -64.346 -64.436 2.100 10.600 -55.936 -13

3276 -60.189 -60.644 2.350 12.300 -50.694 -13

4095 -63.165 -60.394 2.700 12.600 -50.494 -13

4914 -63.403 -59.005 2.830 12.700 -49.135 -13

5733 -63.926 -61.537 3.200 13.000 -51.737 -13
Note:

1. Receiver setting (Peak Detector) : RBW:1MHz; VBW:3MHz

EIRP Value = Signal Generator Level + Antenna Gain - Cable Loss

3. Spurious emissions past 6 GHz are not shown, due to the magnitude of spurious
emissions attenuated more than 20 dB below the limit.

N
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6.1.

6.2.

6.3.

6.4.

Frequency Stability Under Temperature & Voltage Variations
Test Specification

According to Part 2.1055, 90.691

Test Setup
Radio o Temperature &
Communication Humidity Chamber
Analyzer

EUT

DC Power Supply

Limits

Limit <t2.5ppm

Test Procedure

The frequency stability of transmitter is measured by:

(a) Temperature: The temperature is varied from -30°C to 50°C in 10° C increment using a
standard temperature & Humidity chamber.

(b) Primary Supply Voltage: The primary supply voltage is varied 85% to 115% of the
nominal value for non hand-carried equipment. For hand-carried, battery-powered
equipment, primary supply voltage is reduced to the battery operating endpoint which
shall be specified by the manufacturer.

The EUT was connected via the base station simulator. Universal Radio Communication
Tester, (MT8820C), was used to measure The Frequency Error. The maximum result of

measurements was recorded.
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6.5. Test Result of Frequency Stability Under Temperature Variations

Product

Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode

Frequency Stability Under Temperature Variations & Voltage Variations

Date of Test 2017/01/04 Test Site CTR
Test Condition |Band 26 (1.4M) CH26740(819MHz) —QPSK Test Range |-20°C~+50°C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval(C) (GH2) (kHz) (kHz)
-30 0.819 -0.0033 +2.05
-20 0.819 0.0043 +2.05
-10 0.819 0.0046 +2.05
0 0.819 0.0048 +2.05
10 0.819 -0.0037 +2.05
20 0.819 -0.0056 +2.05
30 0.819 0.0040 +2.05
40 0.819 0.0051 +2.05
50 0.819 0.0045 +2.05

Voltage Variations

AC Voltage Test Frequency Deviation Limit
(V) (GH2) (kHz) (kHz)
138 0.819 -0.0045 +2.05
120 0.819 -0.0056 +2.05
102 0.819 -0.0061 +2.05
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2017/01/04 Test Site CTR
Test Condition [Band 26 (1.4M) CH26740(819MHz) —16QAM Test Range |[-20°C~+50°C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval(‘C) (GHz) (kHz) (kHz)
-30 0.819 -0.0047 +2.05
-20 0.819 -0.0069 +2.05
-10 0.819 -0.0045 +2.05
0 0.819 -0.0049 +2.05
10 0.819 0.0044 +2.05
20 0.819 -0.0073 +2.05
30 0.819 0.0056 +2.05
40 0.819 0.0049 +2.05
50 0.819 -0.0053 +2.05
Voltage Variations
AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0046 +2.05
120 0.819 -0.0073 +2.05
102 0.819 -0.0051 +2.05
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2017/01/04 Test Site CTR
Test Condition |Band 26 (3M) CH26740(819MHz) —QPSK Test Range |-30°C~+50C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval("C) (GHz) (kHz) (kHz)
-30 0.819 -0.0049 +2.05
-20 0.819 0.0037 +2.05
-10 0.819 0.0032 +2.05
0 0.819 0.0062 +2.05
10 0.819 -0.0053 +2.05
20 0.819 -0.0054 +2.05
30 0.819 0.0060 +2.05
40 0.819 0.0041 +2.05
50 0.819 -0.0044 +2.05

Voltage Variations

AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0080 +2.05
120 0.819 -0.0054 +2.05
102 0.819 -0.0068 +2.05

Page: 74 of 81



Report No.:1710161R-HPUSP02V00

Product

Advanced Industrial 4G/LTE Router, WWAN Failover Manager

Test Mode

Frequency Stability Under Temperature Variations & Voltage Variations

Date of Test

2017/01/04

Test Site

CTR

Test Condition |Band 26 (3M) CH26740(819MHz) —16QAM

Test Range |[-30°C~+50°C

Frequency Stability Under Temperature Variations

Temperature Test Frequency Deviation Limit
Interval("C) (GHz) (kHz) (kHz)
-30 0.819 0.0049 +2.05

-20 0.819 -0.0045 +2.05

-10 0.819 -0.0052 +2.05

0 0.819 0.0046 +2.05

10 0.819 -0.0065 +2.05

20 0.819 -0.0061 +2.05

30 0.819 -0.0040 +2.05

40 0.819 -0.0044 +2.05

50 0.819 -0.0041 +2.05

Voltage Variations

AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0070 +2.05
120 0.819 -0.0061 +2.05
102 0.819 -0.0056 +2.05
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2017/01/04 Test Site CTR
Test Condition [Band 26 (5M) CH26740(819MHz) —QPSK Test Range |-20°C~+50C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval(‘C) (GHz) (kHz) (kHz)
-30 0.819 -0.0036 +2.05
-20 0.819 0.0037 +2.05
-10 0.819 0.0033 +2.05
0 0.819 0.0045 +2.05
10 0.819 -0.0061 +2.05
20 0.819 -0.0055 +2.05
30 0.819 -0.0042 +2.05
40 0.819 -0.0046 +2.05
50 0.819 -0.0053 +2.05
Voltage Variations
AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0049 +2.05
120 0.819 -0.0055 +2.05
102 0.819 -0.0059 +2.05
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2017/01/04 Test Site CTR
Test Condition (Band 26 (5M) CH26740(819MHz) -16QAM  |Test Range |-20°C~+50C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval(‘C) (GHz) (kHz) (kHz)
-30 0.819 0.0043 +2.05
-20 0.819 0.0061 +2.05
-10 0.819 0.0046 +2.05
0 0.819 0.0065 +2.05
10 0.819 -0.0063 +2.05
20 0.819 -0.0052 +2.05
30 0.819 0.0049 +2.05
40 0.819 0.0055 +2.05
50 0.819 -0.0046 +2.05
Voltage Variations
AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0044 +2.05
120 0.819 -0.0052 +2.05
102 0.819 -0.0073 +2.05
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2017/01/04 Test Site CTR
Test Condition |Band 26 (10M) CH26740(819MHz)-QPSK Test Range |-30°C~+50C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval("C) (GHz) (kHz) (kHz)
-30 0.819 -0.0051 +2.05
-20 0.819 -0.0042 +2.05
-10 0.819 -0.0032 +2.05
0 0.819 -0.0044 +2.05
10 0.819 -0.0055 +2.05
20 0.819 -0.0049 +2.05
30 0.819 0.0058 +2.05
40 0.819 0.0046 +2.05
50 0.819 -0.0058 +2.05

Voltage Variations

AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0045 +2.05
120 0.819 -0.0049 +2.05
102 0.819 -0.0035 +2.05
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Product Advanced Industrial 4G/LTE Router, WWAN Failover Manager
Test Mode Frequency Stability Under Temperature Variations & Voltage Variations
Date of Test 2017/01/04 Test Site CTR
Test Condition |Band 26 (10M) CH26740(819MHz)-16QAM Test Range |-30°C~+50°C
Frequency Stability Under Temperature Variations
Temperature Test Frequency Deviation Limit
Interval("C) (GHz) (kHz) (kHz)

-30 0.819 -0.0041 +2.05

-20 0.819 0.0047 +2.05

-10 0.819 -0.0045 +2.05

0 0.819 0.0045 +2.05

10 0.819 -0.0059 +2.05

20 0.819 -0.0047 +2.05

30 0.819 0.0030 +2.05

40 0.819 0.0058 +2.05

50 0.819 0.0040 +2.05

Voltage Variations

AC Voltage Test Frequency Deviation Limit
V) (GHz) (kHz) (kHz)
138 0.819 -0.0037 +2.05
120 0.819 -0.0047 +2.05
102 0.819 -0.0061 +2.05
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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