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FCC RF Test Report

APPLICANT : ASUSTeK COMPUTER INC.

EQUIPMENT : ASUS Phone

BRAND NAME : ASUS

MODEL NAME : ASUS_X008DC

FCCID : MSQX008DC

STANDARD . 47 CFR Part 2, 22(H), 24(E), 27(L), 27(M), 27(H)
CLASSIFICATION : PCS Licensed Transmitter Held to Ear (PCE)

The product was received on Sep. 01, 2016 and completely tested on Sep. 18, 2016. We,
SPORTON INTERNATIONAL (KUNSHAN) INC., would like to declare that the tested sample
has been evaluated in accordance with the test procedures given in ANSI / TIA /
EIA-603-D-2010 and the testing has shown the tested sample to be in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL (KUNSHAN) INC., the test report shall not be

reproduced except in full.
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FCC RF Test Report
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SUMMARY OF TEST RESULT

Repgrt FCC Rule Description Limit Result Remark
Section
§2.1046 Conducted Output Power Reporting Only PASS -
Effective Radiated Power
§22.913(a)(2) (Band 5) ERP < 7 Watt PASS -
Effective Radiated Power
§27.50(c)(10) (Band 17) ERP < 3 Watt PASS -
3.4
Equivalent Isotropic Radiated
§§22;' 523 (2I'1()C()2) Power EIRP < 2Watt PASS -
’ (Band 2) (Band 7)
Equivalent Isotropic Radiated
§27.50(d)(4) Power EIRP < 1Watt PASS -
(Band 4)
35 §24.232(d) Peak-to-Average Ratio <13 dB PASS -
3.6 §2.1049 Occupied Bandwidth Reporting Only PASS -
§2.1051
saoure | OO
§§2247.25338((g£;) (Band 2) (Band 4) (Band 5) < 43+10log10(P[Watts])
3.7 §27.53(h) (Band 17) PASS -
Conducted Band Edge
§27.53(m)(4) Measurement §27.53(m)(4)
(Band 7)
§2.1051
§22.917(a) Conducted Spurious Emission
§24.238(a) (Band 2) (Band 4) (Band 5) < 43+10log10(P[Watts])
3.8 §27.53(9) (Band 17) PASS -
§27.53(h)
§2.1051 Conducted Spurious Emission
§27.53(m)(4) (Band 7) < 55+10loguo(PWatts])
2‘2325555 < 2.5 ppm for Part 22H
s |-
§24.235 P g Within Authorized Band
827.54
§2.1053
§22.917(a) Radiated Spurious Emission Under limit
8§24.238(a) (Band 2) (Band 4) (Band 5) < 43+10logi0(P[Watts]) 730 dB at
4.4 827.53(g) (Band 17) PASS )
10242.000
827.53(h) MHz
§2.1053 Radiated Spurious Emission
§27.53(m)(4) (Band 7) < 55+10logso(P[Walts])
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1 General Description
1.1 Applicant

ASUSTeK COMPUTER INC.
4F, No. 150, LI-TE RD., PEITOU, TAIPEI, TAIWAN

1.2 Manufacturer
ASUSTeK COMPUTER INC.

4F, No. 150, LI-TE RD., PEITOU, TAIPEI, TAIWAN

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment ASUS Phone
Brand Name ASUS

Model Name ASUS X008DC
FCC ID MSQX008DC

EUT supports Radios application

GSM/GPRS/EGPRS/WCDMA/HSPA/HSPA+(16QAM uplink is not
supported)/LTE/

WLAN 2.4GHz 802.11b/g/n HT20/ HT40/

Bluetooth v3.0+EDR/Bluetooth v4.0 LE

Conducted: 353860080000052/353860080000060

IMEI Code Radiation: 353860080000151/353860080000169
HW Version WKCMA1A1-1
SW Version MRA58K.US_Phone-13.1.4.1-20160819
EUT Stage Identical Prototype
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1.4 Product Specification of Equipment Under Test

Standards-related Product Specification

LTEBand 2: 1850.7 MHz ~1909.3 MHz
LTEBand 4: 1710.7 MHz ~1754.3 MHz
Tx Frequency LTEBand 5: 824.7 MHz ~ 848.3 MHz
LTEBand 7: 2502.5 MHz ~ 2567.5 MHz
LTE Band 17 : 706.5 MHz ~ 713.5 MHz
LTEBand 2: 1930.7 MHz ~1989.3 MHz
LTEBand 4: 2110.7 MHz ~2154.3 MHz
Rx Frequency LTEBand5: 869.7 MHz ~ 893.3 MHz
LTEBand 7: 2622.5MHz ~ 2687.5 MHz
LTE Band 17 : 736.5 MHz ~ 743.5 MHz
LTEBand 2: 1.4MHz/3MHz/5MHz/10MHz /15MHz / 20MHz
LTEBand 4: 1.4MHz/3MHz/5MHz/10MHz/15MHz / 20MHz
Bandwidth LTEBand5: 1.4MHz/3MHz/5MHz/10MHz
LTEBand 7: 5MHz/ 10MHz / 15MHz / 20MHz
LTE Band 17 : 5MHz / 10MHz
LTEBand 2: 21.43dBm
LTEBand 4: 22.11 dBm
Maximum Output Power to Antenna [LTE Band 5: 22.99 dBm
LTEBand 7: 22.23 dBm
LTE Band 17 : 23.08 dBm
LTEBand 2: 0.20 dBi
LTEBand 4: -1.20 dBi
Antenna Gain LTEBand 5: -0.90 dBi
LTEBand 7: 1.80dBi
LTE Band 17 : -3.40 dBi

Type of Modulation

QPSK / 16QAM

1.5 Modification of EUT

No modifications are made to the EUT during all test items.
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1.6 Maximum ERP/EIRP Power, Frequency Tolerance, and Emission

Designator
LTE Band 2 QPSK 16QAM
Emission Frequency Maximum Emission Frequency Maximum
BW(MHz) Designator Tolerance EIRP(W) Designator Tolerance EIRP(W)
(99%0BW) (ppm) (99%0BW) (ppm)
14 1M10G7D - 0.1445 1MO9W7D - 0.1245
3 2M73G7D - 0.1416 2M72W7D - 0.1222
5 4M52G7D - 0.1432 4AM51W7D - 0.1222
10 9M13G7D 0.0030 0.1422 9IMO7W7D - 0.1227
15 13M5G7D - 0.1416 13M5W7D - 0.1233
20 18M5G7D - 0.1455 18M5W7D - 0.1219
LTE Band 4 QPSK 16QAM
Emission Frequency Maximum Emission Frequency Maximum
BW(MHz) Designator Tolerance EIRP(W) Designator Tolerance EIRP(W)
(99%0BW) (ppm) (99%0BW) (ppm)
14 1M10G7D - 0.1199 1MO9W7D - 0.1016
2M73G7D - 0.1148 2M72W7D - 0.1005
5 4M50G7D - 0.1189 4AM52W7D - 0.1007
10 9M01G7D 0.0038 0.1211 9MO5W7D - 0.1033
15 13M5G7D - 0.1216 13M5W7D - 0.1028
20 18M5G7D - 0.1233 18M4AW7D - 0.1038
LTE Band 5 QPSK 16QAM
Emission Frequency Maximum Emission Frequency Maximum
BW(MHz) Designator Tolerance ERP(W) Designator Tolerance ERP(W)
(99%0BW) (ppm) (99%0BW) (ppm)
1.4 1M09G7D - 0.0979 1M10W7D - 0.0841
3 2M72G7D - 0.0964 2M73W7D - 0.0824
4M52G7D - 0.0979 AM51W7D - 0.0836
10 9MO5G7D 0.0072 0.0986 IM11W7D - 0.0849
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LTE Band 7 QPSK 16QAM
Emission Frequency Maximum Emission Frequency Maximum
BW(MHz) Designator Tolerance EIRP(W) Designator Tolerance EIRP(W)
(99%0BW) (ppm) (99%0BW) (ppm)
5 4M51G7D - 0.2518 4M52W7D - 0.2113
10 9M07G7D 0.0025 0.2500 9MO3W7D - 0.2104
15 13M5G7D - 0.2518 13M5W7D - 0.2109
20 18M5G7D - 0.2529 18M5W7D - 0.2113
LTE Band 17 QPSK 16QAM
Emission Frequency Maximum Emission Frequency Maximum
BW(MHz) Designator Tolerance ERP(W) Designator Tolerance ERP(W)
(99%0BW) (ppm) (99%0BW) (ppm)
5 4M51G7D - 0.0564 4M52W7D - 0.0479
10 9M07G7D 0.0103 0.0566 IMO7W7D - 0.0485
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1.7 Testing Location

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P. R. China
Test Site Location | TEL: +86-0512-5790-0158
FAX: +86-0512-5790-0958

Sporton Site No.
THO1-KS

Test Site No.

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P. R. China
Test Site Location | TEL: +86-0512-5790-0158
FAX: +86-0512-5790-0958

Sporton Site No. FCC/IC Registration No.
Test Site No. 03CHO02-KS 418269/4086E
03CHO03-KS 306251/4086E

1.8 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

¢ 47 CFR Part 2, 22(H), 24(E), 27(L), 27(M), 27(H)

¢ ANSI / TIA/ EIA-603-D-2010

U FCC KDB 971168 D01 Power Meas. License Digital Systems v02r02

¢ FCC KDB 412172 D01 Determining ERP and EIRP v01r01

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test
2.1 Test Mode

Antenna port conducted and radiated test items listed below are performed according to KDB 971168
D01 Power Meas. License Digital Systems v02r02 with maximum output power.
Radiated measurements are performed by rotating the EUT in three different orthogonal test planes to

find the maximum emission.

Bandwidth (MHz) Modulation RB # Test Channel
Test Items Band
1.4 3 5 10 15 20 QPSK | 16QAM 1 Half | Full L M H
2 v v v v v v v \s v v v v v v
4 v v v v v v v \s v v v v v v
Max. Output
5 v v v v - - v \s v v v v v v
Power
7 - - v v v N N v N v v A v A
17 - - v v - - N v N v v A v A
2 N N v N v A v A
4 v v \s v v v v v
Peak-to-Average
5 v - - v \s v v v v v
Ratio
7 - - v v \s v v v v v
17 - - v - - v v v v v v v
2 v vy v v v vy vy v A v A v
4 v vy v v v vy vy v A v A v
26dB and 99%
5 v N v v - - v v v v v v
Bandwidth
7 - - v v v v v \s v v v v
17 - - v v - - v v v v v v
2 v 4 v v v \ \ \s v v v v
4 v vy v v v vy vy v vy A v v
Conducted
5 v N v v - - N v N v v v
Band Edge
7 - - v v v vy vy v vy A v v
17 - - v v - - vy v vy A v v
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Bandwidth (MHz) Modulation RB # Test Channel
Test Items Band
1.4 S 5 10 15 20 QPSK | 16QAM 1 Half | Full L M H
2 v v v v v v v v v v v v v
Conducted 4 v v \4 \4 \4 v v v v v v v
Spurious 5 v v v v - - v v v v v v
Emission 7 - - v v v v v v v v v v
17 - - v v = = v \ \ \s \s \s
2 v v \s \s
4 \4 v v v
Frequency
5 v = = v \ \
Stability
7 - . v v v v
17 . - v - - v v v
2 v v v v v v v v v v v v v
4 v A\ v v v v v \ \ v v v
E.R.P/E.IL.R.P. 5 v v A v - - v v v v v v
7 - = v v v v v \ \ vy vy vy
17 = = v v = = v \ \ vy vy vy
2 v vy v v v v v v v v v
Radiated 4 v \ v v v v v v v v v
Spurious 5 v v v v - - v v v v v
Emission 7 = = v v v v v v v v v
17 . - v v - - v v v v v
1. The mark “ “ means that this configuration is chosen for testing
2. The mark “-“ means that this bandwidth is not supported.
e 3. The device is investigated from 30MHz to 10 times of fundamental signal for radiated

spurious emission test under different RB size/offset and modulations in exploratory test.

Subsequently, only the worst case emissions are reported.
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2.2 Connection Diagram of Test System

For LTE Band 4/5/7/17

120 Vac / 60 Hz

For LTE Band 2

EUT(Adapter)
EUT(USB Cable)
EUT Dipole Antenna
()
EUT(Earphone)
]

=y

[ee————————=1
LTE Base Station

EUT Dipole Antenna
()

\—TJ

[ee————————=1
LTE Base Station

SPORTON INTERNATIONAL (KUNSHAN) INC.
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SPORTON LAB.

2.3 Support Unit used in test configuration and system

Item [Equipment Trade Name Model No. |FCC ID Data Cable [Power Cord
1. |[LTE Base Station |Anritsu MT8820C N/A N/A Unshielded, 1.8 m
2. |DC Power Supply |GW INSTEK GPS-3030D [N/A N/A Unshielded, 1.8 m

2.4 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss between EUT
conducted output port and spectrum analyzer. With the offset compensation, the spectrum analyzer

reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss.
Offset = RF cable loss.

Following shows an offset computation example with cable loss 5.40 dB.

Example :
Offset(dB) = RF cable loss(dB).
=5.40 (dB)
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2.5 Frequency List of Low/Middle/High Channels

LTE Band 2 Channel and Frequency List
BW [MHz] Channel/Frequency(MHz) Lowest Middle Highest
Channel 18700 18900 19100
20 Frequency 1860 1880 1900
Channel 18675 18900 19125
15 Frequency 1857.5 1880 1902.5
Channel 18650 18900 19150
10 Frequency 1855 1880 1905
Channel 18625 18900 19175
> Frequency 1852.5 1880 1907.5
Channel 18615 18900 19185
> Frequency 1851.5 1880 1908.5
Channel 18607 18900 19193
L4 Frequency 1850.7 1880 1909.3

LTE Band 4 Channel and Frequency List

BW [MHZz] Channel/Frequency(MHz) Lowest Middle Highest
Channel 20050 20175 20300
20 Frequency 1720 1732.5 1745
Channel 20025 20175 20325
o Frequency 1717.5 1732.5 1747.5
Channel 20000 20175 20350
10 Frequency 1715 17325 1750
Channel 19975 20175 20375
> Frequency 17125 1732.5 1752.5
Channel 19965 20175 20385
° Frequency 1711.5 1732.5 1753.5
Channel 19957 20175 20393
- Frequency 1710.7 1732.5 1754.3
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LTE Band 5 Channel and Frequency List

BW [MHZz] Channel/Frequency(MHz) Lowest Middle Highest
Channel 20450 20525 20600
10 Frequency 829 836.5 844
Channel 20425 20525 20625
> Frequency 826.5 836.5 846.5
Channel 20415 20525 20635
> Frequency 825.5 836.5 847.5
Channel 20407 20525 20643
L Frequency 824.7 836.5 848.3
LTE Band 7 Channel and Frequency List
BW [MHZ] Channel/Frequency(MHz) Lowest Middle Highest
Channel 20850 21100 21350
20 Frequency 2510 2535 2560
Channel 20825 21100 21375
15 Frequency 2507.5 2535 2562.5
Channel 20800 21100 21400
10 Frequency 2505 2535 2565
Channel 20775 21100 21425
> Frequency 2502.5 2535 2567.5
LTE Band 17 Channel and Frequency List
BW [MHZz] Channel/Frequency(MHz) Lowest Middle Highest
Channel 23780 23790 23800
10 Frequency 709 710 711
Channel 23755 23790 23825
> Frequency 706.5 710 713.5
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3 Conducted Test Items
3.1 Measuring Instruments

See list of measuring instruments of this test report.

3.2 Test Setup

3.2.1 Conducted Output Power

|

System Simulaton EUT

3.2.2 Peak-to-Average Ratio, Occupied Bandwidth ,Conducted Band-Edge and
Conducted Spurious Emission

- Power Divider
System Simulator
s T ¢

EUT

Jifese

Spectrum Analyzer

3.2.3 Frequency Stability

System Simulatar

Thermal Chamiber

3.3 Test Result of Conducted Test

Please refer to Appendix A.
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3.4 Conducted Output Power and ERP/EIRP

3.4.1 Description of the Conducted Output Power Measurement and ERP/EIRP
Measurement

A system simulator was used to establish communication with the EUT. Its parameters were set to
force the EUT transmitting at maximum output power. The measured power in the radio frequency on
the transmitter output terminals shall be reported.

The ERP of mobile transmitters must not exceed 7 Watts for LTE Band 5.

The ERP of mobile transmitters must not exceed 3 Watts for Band 17.

The EIRP of mobile transmitters must not exceed 2 Watts for LTE Band 2 and Band 7.

The EIRP of mobile transmitters must not exceed 1 Watts for LTE Band 4.

According to KDB 412172 D01 Power Approach,

EIRP = Pt + Gy — L¢, ERP = EIRP -2.15, where

P+ = 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

3.4.2 Test Procedures

1 The transmitter output port was connected to the system simulator.

2 Set EUT at maximum power through the system simulator.

3.  Select lowest, middle, and highest channels for each band and different modulation.
4

Measure and record the power level from the system simulator.
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3.5 Peak-to-Average Ratio

3.5.1 Description of the PAR Measurement

Power Complementary Cumulative Distribution Function (CCDF) curves provide a means for
characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF curve
depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth. In measuring transmissions in this band using an
average power technique, the peak-to-average ratio (PAR) of the transmission may not exceed 13
dB.

3.5.2 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 5.7.1.

2. The EUT was connected to spectrum and system simulator via a power divider.

3. Setthe CCDF (Complementary Cumulative Distribution Function) option in spectrum analyzer.

4. The highest RF powers were measured and recorded the maximum PAPR level associated with
a probability of 0.1 %.

5. Record the deviation as Peak to Average Ratio.
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3.6 Occupied Bandwidth

3.6.1 Description of Occupied Bandwidth Measurement

The occupied bandwidth is the width of a frequency band such that, below the lower and above the
upper frequency limits, the mean powers emitted are each equal to a specified percentage 0.5% of

the total mean transmitted power.

The 26 dB emission bandwidth is defined as the frequency range between two points, one above and
one below the carrier frequency, at which the spectral density of the emission is attenuated 26 dB
below the maximum in-band spectral density of the modulated signal. Spectral density (power per unit
bandwidth) is to be measured with a detector of resolution bandwidth equal to approximately 1.0% of

the emission bandwidth.

3.6.2 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 4.2.

2. The EUT was connected to spectrum analyzer and system simulator via a power divider.

3.  The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the spectrum analyzer shall be between two and five times the anticipated
OBW.

4.  The nominal resolution bandwidth (RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

5.  Set the detection mode to peak, and the trace mode to max hold.

6. Determine the reference value: Set the EUT to transmit a modulated signal. Allow the trace to
stabilize. Set the spectrum analyzer marker to the highest level of the displayed trace.

(this is the reference value)

7. Determine the “-26 dB down amplitude” as equal to (Reference Value — X).

8. Place two markers, one at the lowest and the other at the highest frequency of the envelope of
the spectral display such that each marker is at or slightly below the “-X dB down amplitude”
determined in step 6. If a marker is below this “-X dB down amplitude” value it shall be placed
as close as possible to this value. The OBW is the positive frequency difference between the
two markers.

9. Use the 99 % power bandwidth function of the spectrum analyzer and report the measured

bandwidth.
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3.7

Conducted Band Edge

3.7.1 Description of Conducted Band Edge Measurement

22.917(a)

For operations in the 824 — 849 MHz band, the FCC limit is 43 + 10log,o(P[Watts]) dB below the
transmitter power P(Watts) in a 100kHz bandwidth. However, in the 1MHz bands immediately outside
and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent of the

emission bandwidth of the fundamental emission of the transmitter may be employed.

24.238 (a)

For operations in the 1850-1910 and 1930-1990 MHz band, the FCC limit is 43 + 10log,o(P[Watts]) dB
below the transmitter power P(Watts) in a 1MHz bandwidth. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one

percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.

27.53 (9)

For operations in the 698 -746 MHz band, the FCC limit is 43 + 10log10(P[Watts]) dB below the
transmitter power P(Watts) in a 100 kHz bandwidth. However, in the 100 kilohertz bands immediately
outside and adjacent to a licensee's frequency block, a resolution bandwidth of at least 30 kHz may

be employed.

27.53 (h)

For operations in the 1710 — 1755 MHz band, the FCC limit is 43 + 10log;o(P[Watts]) dB below the
transmitter power P(Watts) in a 1 MHz bandwidth. However, in the 1IMHz bands immediately outside
and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent of the

emission bandwidth of the fundamental emission of the transmitter may be employed.
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27.53(m)(4)

For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P)
dB on all frequencies more than X megahertz from the channel edge, where X is the greater of 6
megahertz or the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition,
the attenuation factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz
and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees
operating on frequencies below 2495 MHz may also submit a documented interference complaint
against BRS licensees operating on channel BRS Channel 1 on the same terms and conditions as

adjacent channel BRS or EBS licensees.

3.7.2 Test Procedures

The testing follows FCC KDB 971168 v02r02 Section 6.0.

The EUT was connected to spectrum analyzer and system simulator via a power divider.
The band edges of low and high channels for the highest RF powers were measured.

Set RBW >= 1% EBW in the 1MHz band immediately outside and adjacent to the band edge.

o A~ W NP

Beyond the 1 MHz band from the band edge, RBW=1MHz was used or a narrower RBW was
used and the measured power was integrated over the full required measurement bandwidth of
1 MHz.
6. Set spectrum analyzer with RMS detector.
7. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
8.  Checked that all the results comply with the emission limit line.
Example:
The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB) = -13dBm.
9. ForLTE Band 7, the other 40 dB, and 55 dB have additionally applied same calculation above.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number 122 0f 30
TEL : 86-0512-5790-0158 Report Issued Date : Sep. 23, 2016
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : MSQX008DC Report Template No.: BU5-FGLTE Version 1.5



=amanas. FCC RF Test Report Report No. : FG690101B

3.8 Conducted Spurious Emission

3.8.1 Description of Conducted Spurious Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be lower than
the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

For Band 7

The power of any emission outside of the authorized operating frequency ranges must be lower than
the transmitter power (P) by a factor of at least 55 + 10 log (P) dB.

It is measured by means of a calibrated spectrum analyzer and scanned from 30 MHz up to a

frequency including its 10™ harmonic.

3.8.2 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 6.0.

2. The EUT was connected to spectrum analyzer and system simulator via a power divider.

3. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

4. The middle channel for the highest RF power within the transmitting frequency was measured.

5. The conducted spurious emission for the whole frequency range was taken.

6. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz.

7.  Setspectrum analyzer with RMS detector.

8.  Taking the record of maximum spurious emission.

9. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.
10. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
=[30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
=-13dBm.
11. ForBand 7
The limit line is derived from 55 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [65+ 10log(P)] (dB)
= [30+ 10log(P)] (dBm) - [55+ 10log(P)] (dB)

= -25dBm.
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3.9 Frequency Stability

3.9.1 Description of Frequency Stability Measurement

The frequency stability shall be measured by variation of ambient temperature and variation of
primary supply voltage to ensure that the fundamental emission stays within the authorized frequency
block. The frequency stability of the transmitter shall be maintained within +0.00025% (+2.5ppm) of

the center frequency.

3.9.2 Test Procedures for Temperature Variation

1. The testing follows FCC KDB 971168 v02r02 Section 9.0.

2. The EUT was set up in the thermal chamber and connected with the system simulator.

3.  With power OFF, the temperature was decreased to -30°C and the EUT was stabilized before
testing. Power was applied and the maximum change in frequency was recorded within one
minute.

4.  With power OFF, the temperature was raised in 10°C step up to 50°C. The EUT was stabilized
at each step for at least half an hour. Power was applied and the maximum frequency change
was recorded within one minute.

3.9.3 Test Procedures for Voltage Variation

1. Thetesting follows FCC KDB 971168 v02r02 Section 9.0.
The EUT was placed in a temperature chamber at 20+5° C and connected with the system
simulator.

3. The power supply voltage to the EUT was varied from 85% to 115% of the nominal value
measured at the input to the EUT.

4.  The variation in frequency was measured for the worst case.
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wamanas. FCC RF Test Report

Radiated Test Items
4.1 Measuring Instruments

See list of measuring instruments of this test report.

4.2 Test Setup

4.2.1 For radiated test from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

=0 oc

System Simulator

[

Spectrum Analyzer | Receiver

4.2.2 For radiated test above 1GHz

Metal Full Soldered Ground Plane

—
_._ou,J [-:
Spectrum Anabyzer | Receiver

System Sumulaton

4.3 Test Result of Radiated Test

Please refer to Appendix B.
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4.4 Radiated Spurious Emission

4.4.1 Description of Radiated Spurious Emission

The radiated spurious emission was measured by substitution method according to ANSI / TIA /
EIA-603-D-2010. The power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

For Band 7

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitter power (P) by a factor of at least 55 + 10 log (P) dB.

For LTE Band 17

For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to —=70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.

The spectrum is scanned from 30 MHz up to a frequency including its 10th harmonic.
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4.4.2 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 5.8 and ANSI / TIA-603-D-2010 Section
2.2.12.
2. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
3. The EUT was set 3 meters from the receiving antenna, which was mounted on the antenna
tower.
4.  The table was rotated 360 degrees to determine the position of the highest spurious emission.
5.  The height of the receiving antenna is varied between one meter and four meters to search the
maximum spurious emission for both horizontal and vertical polarizations.
6. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking the
record of maximum spurious emission.
7. A horn antenna was substituted in place of the EUT and was driven by a signal generator.
8. Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.
9. Taking the record of output power at antenna port.
10. Repeat step 7 to step 8 for another polarization.
11. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
=-13dBm.
12. ForBand 7
The limit line is derived from 55 + 10log(P)dB below the transmitter power P(Watts)
EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx Antenna Gain
ERP (dBm) = EIRP - 2.15
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) List of Measuring Equipment
. . Calibration
Instrument | Manufacturer | Model No.| Serial No. [Characteristics Date Test Date Due Date Remark
Spectrum Sep. 05, 2016~ Conducted
R&S FSP40 100319 9kHz~40GHz Oct. 24, 2015 Oct. 23, 2016
Analyzer Sep. 16, 2016 (THO1-KS)
Spectrum Sep. 05, 2016~ Conducted
R&S FSV40 101040 10Hz~40GHz |Aug. 09, 2016 Aug. 08, 2017
Analyzer Sep. 16, 2016 (THO1-KS)
Thermal - Sep. 05, 2016~ Conducted
Ten Billion TTC-B3S | TBN-960502 -40~+150°C Oct. 24, 2015 Oct. 23, 2016
Chamber Sep. 16, 2016 (THO1-KS)
EXA Spectrum ) 10Hz~44GHz; Sep. 08, 2016~ Radiation
Keysight N9010A MY55150208 Apr. 22, 2016 Apr. 21, 2017
Analyzer Max 30dB Sep. 18, 2016 (03CHO02-KS)
) Sep. 08, 2016~ Radiation
Bilog Antenna TeseQ CBL6112D 35406 25MHz~2GHz | Apr. 16, 2016 Apr. 15, 2017
Sep. 18, 2016 (03CH02-KS)
Double Ridge ) Sep. 08, 2016~ Radiation
ETS-Lindgren 3117 75957 1GHz~18GHz |Nov. 07, 2015 Nov. 06, 2016
Horn Antenna Sep. 18, 2016 (03CHO02-KS)
Sep. 08, 2016~ Radiation
SHF-EHF Horn com-power AH-840 101070 18GHz~40GHz |Oct. 10, 2015 Oct. 09, 2016
Sep. 18, 2016 (03CH02-KS)
” 1kHz~1000MHz / Sep. 08, 2016~ Radiation
Amplifier com-power PA-103A 161069 Apr. 22, 2016 Apr. 21, 2017
32 dB Sep. 18, 2016 (03CH02-KS)
) . AMF-7D-00 -
High Gain Sep. 08, 2016~ Radiation
- MITEQ 101800-30-1 1865802 1GHz~18GHz |Jan. 20, 2016 Jan. 19, 2017
Amplifier oP Sep. 18, 2016 (03CH02-KS)
. ) 1~26.5GHz Gain Sep. 08, 2016~ Radiation
Amplifier Agilent 8449B 3008A02384 Oct. 24, 2015 Oct. 23, 2016
30dB Sep. 18, 2016 (03CH02-KS)
. TTA1840-35 Sep. 08, 2016~ Radiation
Amplifier MITEQ 1887435 18GHz~40GHz |Jan. 20, 2016 Jan. 19, 2017
-HG Sep. 18, 2016 (03CH02-KS)
AC Power Sep. 08, 2016~ Radiation
Chroma 61601 616010002473 N/A NCR NCR
Source Sep. 18, 2016 (03CH02-KS)
Sep. 08, 2016~ Radiation
Turn Table MF MF7802 N/A 0~360 degree NCR NCR
Sep. 18, 2016 (03CH02-KS)
Sep. 08, 2016~ Radiation
Antenna Mast MF MF7802 N/A Im~4m NCR NCR
Sep. 18, 2016 (03CH02-KS)
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Calibration

Instrument | Manufacturer | Model No.| Serial No. | Characteristics Date Test Date Due Date Remark
EXA Spectrum . Sep. 08, 2016~ Radiation
Keysight N9010A | MY55150244 10Hz~44GHz | Apr. 22, 2016 Apr. 21, 2017
Analyzer Sep. 18, 2016 (03CHO03-KS)
. Sep. 08, 2016~ Radiation
Bilog Antenna TeseQ CBL6112D 35406 25MHz~2GHz | Apr. 16, 2016 Apr. 15, 2017
Sep. 18, 2016 (03CH03-KS)
Sep. 08, 2016~ Radiation
Horn Antenna | Schwarzbeck [BBHA9120D| 9120D-1356 1GHz~18GHz |Apr. 16, 2016 Apr. 15, 2017
Sep. 18, 2016 (03CH03-KS)
Sep. 08, 2016~ Radiation
SHF-EHF Horn|  com-power AH-840 101070 18GHz~40GHz |Oct. 10, 2015 Oct. 09, 2016
Sep. 18, 2016 (03CH03-KS)
. Sep. 08, 2016~ Radiation
Amplifier SONOMA 310N 187289 9kHz~1GHz Aug. 09, 2016 Aug. 08, 2017
Sep. 18, 2016 (03CHO3-KS)
) ) AMF-7D-00 L
high gain Sep. 08, 2016~ Radiation
" MITEQ 101800-30-1 1943529 1GHz~18GHz |Jan. 20. 2016 Jan.19, 2017
Amplifier oP Sep. 18, 2016 (03CHO03-KS)
- . Sep. 08, 2016~ Radiation
Amplifier Agilent 8449B 3008A02370 1GHz~26.5GHz |Oct. 24, 2015 Oct. 23, 2016
Sep. 18, 2016 (03CH03-KS)
. TTA1840-35 Sep. 08, 2016~ Radiation
Amplifier MITEQ 1887435 18GHz~40GHz |Jan. 20, 2016 Jan. 19, 2017
-HG Sep. 18, 2016 (03CH03-KS)
AC Power Sep. 08, 2016~ Radiation
Chroma 61601 F104090004 N/A NCR NCR
Source Sep. 18, 2016 (03CHO03-KS)
Sep. 08, 2016~ Radiation
Turn Table ChamPro EM 1000-T 060762-T 0~360 degree NCR NCR
Sep. 18, 2016 (03CH03-KS)
Sep. 08, 2016~ Radiation
Antenna Mast ChamPro EM 1000-A 060762-A 1m~4m NCR NCR
Sep. 18, 2016 (03CH03-KS)
NCR: No Calibration Required
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6 Uncertainty of Evaluation

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz) for 03CH02-KS

Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y))

5.1dB

Uncertainty of Radiated Emission Measurement (1GHz ~ 18GHz) for 03CH02-KS

Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y))

4.5dB

Uncertainty of Radiated Emission Measurement (18GHz ~ 40GHz) for 03CH02-KS

Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y))

5.1dB

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz) for 03CH03-KS

Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y))

4.5dB

Uncertainty of Radiated Emission Measurement (1GHz ~ 18GHz) for 03CH03-KS

Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y))

4.5dB

Uncertainty of Radiated Emission Measurement (18GHz ~ 40GHz) for 03CHO03-KS

Measuring Uncertainty for a Level of

. 4.6dB
Confidence of 95% (U = 2Uc(y))
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Appendix A. Test Results of Conducted Test

Conducted Output Power(Average power)

LTE Band 2 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
20 1 0 21.16 21.19 21.43
20 1 49 21.12 21.18 21.25
20 1 99 21.01 21.15 21.21
20 50 0 QPSK 20.21 20.24 20.33
20 50 24 20.13 20.22 20.28
20 50 50 20.09 20.20 20.31
20 100 0 20.14 20.21 20.27
20 1 0 20.56 20.58 20.56
20 1 49 20.58 20.54 20.58
20 1 99 20.45 20.56 20.66
20 50 0 16-QAM 19.26 19.25 19.26
20 50 24 19.19 19.23 19.30
20 50 50 19.17 19.22 19.32
20 100 0 19.20 19.22 19.28
15 1 0 21.18 21.22 21.24
15 1 37 21.17 21.23 2131
15 1 74 21.08 21.20 21.30
15 36 0 QPSK 20.23 20.27 20.33
15 36 20 20.21 20.27 20.35
15 36 39 20.21 20.27 20.38
15 75 0 20.17 20.25 20.32
15 1 0 20.55 20.59 20.58
15 1 37 20.59 20.58 20.67
15 1 74 20.52 20.60 20.71
15 36 0 16-QAM 19.28 19.28 19.34
15 36 20 19.27 19.27 19.36
15 36 39 19.28 19.29 19.40
15 75 0 19.22 19.27 19.35
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LTE Band 2 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
10 1 0 21.16 21.21 21.29
10 1 25 21.14 21.22 21.33
10 1 49 21.06 21.19 21.30
10 25 0 QPSK 20.21 20.23 20.30
10 25 12 20.18 20.21 20.34
10 25 25 20.15 20.22 20.36
10 50 0 20.20 20.22 20.34
10 1 0 20.51 20.54 20.64
10 1 25 20.53 20.56 20.66
10 1 49 20.50 20.53 20.69
10 25 0 16-QAM 19.26 19.25 19.33
10 25 12 19.23 19.22 19.36
10 25 25 19.23 19.24 19.38
10 50 0 19.25 19.24 19.35
5 1 0 21.14 21.19 21.29
5 1 12 21.14 21.21 21.36
5 1 24 21.06 21.16 21.32
5 12 0 QPSK 20.22 20.28 20.42
5 12 7 20.20 20.25 20.43
5 12 13 20.19 20.27 20.45
5 25 0 20.15 20.21 20.36
5 1 0 20.51 20.53 20.60
5 1 12 20.52 20.54 20.67
5 1 24 20.43 20.49 20.63
5 12 0 16-QAM 19.30 19.30 19.42
5 12 7 19.24 19.27 19.45
5 12 13 19.24 19.28 19.47
5 25 0 19.22 19.22 19.38
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 2 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
3 1 0 21.06 21.10 21.26
3 1 8 21.12 21.17 2131
3 1 14 21.02 21.10 21.30
3 8 0 QPSK 20.22 20.26 20.41
3 8 4 20.19 20.24 20.40
3 8 7 20.21 20.25 20.41
3 15 0 20.19 20.23 20.40
3 1 0 20.44 20.43 20.61
3 1 8 20.51 20.50 20.67
3 1 14 20.42 20.46 20.66
3 8 0 16-QAM 19.31 19.32 19.46
3 8 4 19.28 19.31 19.47
3 8 7 19.30 19.32 19.50
3 15 0 19.23 19.25 19.42
1.4 1 0 21.10 21.15 21.33
1.4 1 3 21.18 21.23 21.40
1.4 1 5 21.07 21.15 21.31
1.4 3 0 QPSK 21.17 21.21 21.12
1.4 3 1 21.15 21.16 21.37
1.4 3 3 21.14 21.16 21.36
1.4 6 0 20.17 20.20 20.39
1.4 1 0 20.45 20.49 20.66
1.4 1 3 20.52 20.56 20.75
1.4 1 5 20.44 20.49 20.66
1.4 3 0 16-QAM 20.23 20.28 20.49
1.4 3 1 20.21 20.25 20.44
1.4 3 3 20.19 20.24 20.43
1.4 6 0 19.29 19.30 19.50
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 4 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
20 1 0 22.11 22.02 21.88
20 1 49 21.99 21.88 21.78
20 1 99 21.86 21.68 21.60
20 50 0 QPSK 21.07 20.98 20.92
20 50 24 21.01 20.92 20.84
20 50 50 20.96 20.84 20.75
20 100 0 20.98 20.88 20.83
20 1 0 21.36 21.30 21.19
20 1 49 21.26 21.15 21.10
20 1 99 21.10 21.00 20.93
20 50 0 16-QAM 20.08 19.99 19.93
20 50 24 20.03 19.91 19.85
20 50 50 19.97 19.84 19.78
20 100 0 19.99 19.88 19.83
15 1 0 22.05 21.98 21.83
15 1 37 21.98 21.85 21.76
15 1 74 21.90 21.70 21.57
15 36 0 QPSK 21.04 21.00 20.89
15 36 20 21.03 20.92 20.84
15 36 39 21.00 20.87 20.75
15 75 0 20.99 20.89 20.80
15 1 0 21.32 21.25 21.13
15 1 37 21.27 21.13 21.06
15 1 74 21.17 21.01 20.91
15 36 0 16-QAM 20.06 19.99 19.89
15 36 20 20.03 19.92 19.84
15 36 39 19.99 19.87 19.77
15 75 0 20.01 19.90 19.82
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 4 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
10 1 0 22.03 21.93 21.77
10 1 25 21.96 21.87 21.74
10 1 49 21.89 21.70 21.59
10 25 0 QPSK 21.01 20.91 20.80
10 25 12 20.97 20.87 20.73
10 25 25 20.96 20.86 20.71
10 50 0 21.01 20.90 20.76
10 1 0 21.34 21.23 21.11
10 1 25 21.27 21.15 21.08
10 1 49 21.18 21.01 20.94
10 25 0 16-QAM 20.03 19.93 19.81
10 25 12 20.00 19.88 19.76
10 25 25 19.98 19.87 19.73
10 50 0 20.02 19.91 19.78
5 1 0 21.95 21.88 21.69
5 1 12 21.92 21.82 21.70
5 1 24 21.85 21.70 21.56
5 12 0 QPSK 21.03 20.94 20.77
5 12 7 20.98 20.90 20.76
5 12 13 20.99 20.90 20.75
5 25 0 20.95 20.86 20.70
5 1 0 21.22 21.14 21.00
5 1 12 21.23 21.11 20.98
5 1 24 21.13 20.99 20.88
5 12 0 16-QAM 20.05 19.95 19.79
5 12 7 20.01 19.91 19.79
5 12 13 20.02 19.92 19.77
5 25 0 19.97 19.87 19.73
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 4 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
3 1 0 21.89 21.78 21.62
3 1 8 21.90 21.79 21.64
3 1 14 21.83 21.70 21.56
3 8 0 QPSK 20.99 20.91 20.74
3 8 4 20.97 20.87 20.71
3 8 7 20.96 20.85 20.69
3 15 0 20.96 20.85 20.70
3 1 0 21.00 21.03 20.93
3 1 8 21.22 21.08 20.94
3 1 14 21.13 21.00 20.86
3 8 0 16-QAM 20.05 19.98 19.82
3 8 4 20.03 19.94 19.79
3 8 7 20.02 19.92 19.79
3 15 0 19.99 19.87 19.76
1.4 1 0 21.89 21.82 21.62
1.4 1 3 21.99 21.89 21.71
1.4 1 5 21.88 21.75 21.59
1.4 3 0 QPSK 21.99 21.92 21.71
1.4 3 1 21.93 21.82 21.65
1.4 3 3 21.92 21.83 21.64
1.4 6 0 20.94 20.86 20.70
1.4 1 0 21.21 21.07 20.93
1.4 1 3 21.27 21.15 21.03
1.4 1 5 21.15 21.03 20.91
1.4 3 0 16-QAM 21.03 20.93 20.76
1.4 3 1 20.97 20.86 20.70
1.4 3 3 20.95 20.85 20.67
1.4 6 0 20.05 19.93 19.78
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 5 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
10 1 0 22.90 22.88 22.98
10 1 25 2291 22.93 22.99
10 1 49 22.87 22.92 22.89
10 25 0 QPSK 21.91 21.93 21.99
10 25 12 21.92 21.98 22.00
10 25 25 21.90 21.97 21.99
10 50 0 21.93 21.97 22.00
10 1 0 22.21 22.17 22.34
10 1 25 22.21 22.22 22.30
10 1 49 22.15 22.27 22.08
10 25 0 16-QAM 20.98 20.96 21.06
10 25 12 20.93 20.98 21.04
10 25 25 20.94 21.03 21.00
10 50 0 20.96 21.00 21.04
5 1 0 2291 22.87 22.96
5 1 12 22.92 22.90 22.92
5 1 24 22.81 22.86 22.83
5 12 0 QPSK 21.99 21.97 22.03
5 12 7 21.97 21.97 21.99
5 12 13 21.96 21.99 21.97
5 25 0 21.93 21.93 21.96
5 1 0 22.19 22.13 22.27
5 1 12 22.23 22.20 22.18
5 1 24 22.12 22.16 22.04
5 12 0 16-QAM 21.05 21.00 21.07
5 12 7 21.04 21.02 21.02
5 12 13 21.03 21.04 20.99
5 25 0 20.98 20.97 20.97
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 5 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
3 1 0 22.86 22.80 22.85
3 1 8 22.89 22.87 22.89
3 1 14 22.79 22.81 22.80
3 8 0 QPSK 21.94 21.95 21.95
3 8 4 21.93 21.93 21.96
3 8 7 21.93 21.94 21.92
3 15 0 21.94 21.91 21.95
3 1 0 22.12 22.09 22.14
3 1 8 22.21 22.16 22.16
3 1 14 22.15 22.14 22.03
3 8 0 16-QAM 21.04 21.03 21.02
3 8 4 21.04 21.02 21.02
3 8 7 21.05 21.05 20.97
3 15 0 21.00 20.97 20.96
1.4 1 0 22.87 22.85 22.84
1.4 1 3 22.94 22.94 22.93
1.4 1 5 22.86 22.86 22.85
1.4 3 0 QPSK 22.96 22.93 22.94
1.4 3 1 22.92 22.89 22.89
1.4 3 3 2291 22.88 22.90
1.4 6 0 21.92 21.92 21.93
1.4 1 0 22.17 22.18 22.07
1.4 1 3 22.29 22.30 22.16
1.4 1 5 22.20 22.19 22.06
1.4 3 0 16-QAM 21.98 21.96 21.91
1.4 3 1 21.94 21.91 21.87
1.4 3 3 21.95 21.89 21.86
1.4 6 0 21.04 21.05 20.99
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 7 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
20 1 0 22.15 22.17 22.23
20 1 49 22.11 22.16 22.17
20 1 99 22.14 22.14 22.20
20 50 0 QPSK 21.17 21.20 21.21
20 50 24 21.14 21.18 21.19
20 50 50 21.16 21.17 21.18
20 100 0 21.18 21.00 21.20
20 1 0 21.32 21.40 21.40
20 1 49 21.33 21.42 21.42
20 1 99 21.33 21.39 21.45
20 50 0 16-QAM 20.16 20.20 20.24
20 50 24 20.16 20.22 20.23
20 50 50 20.17 20.22 20.22
20 100 0 20.13 20.21 20.22
15 1 0 22.14 22.18 22.18
15 1 37 22.11 22.20 22.21
15 1 74 22.12 22.16 22.20
15 36 0 QPSK 21.16 21.21 21.23
15 36 20 21.17 21.24 21.23
15 36 39 21.17 21.23 21.25
15 75 0 21.17 21.24 21.21
15 1 0 21.33 21.40 21.42
15 1 37 21.33 21.44 21.43
15 1 74 21.35 21.38 21.42
15 36 0 16-QAM 20.16 20.24 20.25
15 36 20 20.18 20.25 20.26
15 36 39 20.17 20.23 20.28
15 75 0 20.16 20.25 20.24
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 7 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
10 1 0 22.12 22.15 22.15
10 1 25 22.12 22.15 22.13
10 1 49 22.07 22.14 22.18
10 25 0 QPSK 21.17 21.18 21.17
10 25 12 21.12 21.18 21.17
10 25 25 21.13 21.20 21.21
10 50 0 21.16 21.21 21.22
10 1 0 21.35 21.40 21.41
10 1 25 21.36 21.42 21.43
10 1 49 2131 21.42 21.42
10 25 0 16-QAM 20.16 20.22 20.20
10 25 12 20.13 20.20 20.20
10 25 25 20.13 20.21 20.24
10 50 0 20.16 20.22 20.24
5 1 0 22.12 22.15 22.17
5 1 12 22.16 22.21 22.20
5 1 24 22.06 22.13 22.14
5 12 0 QPSK 21.20 21.22 21.24
5 12 7 21.17 21.24 21.23
5 12 13 21.18 21.22 21.25
5 25 0 21.15 21.18 21.19
5 1 0 21.34 21.40 21.39
5 1 12 21.36 21.45 21.40
5 1 24 21.28 21.36 21.38
5 12 0 16-QAM 20.19 20.24 20.25
5 12 7 20.17 20.26 20.26
5 12 13 20.18 20.24 20.28
5 25 0 20.15 20.20 20.20
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 17 Maximum Average Power [dBm]

BW [MHz] RB Size RB Offset Mod Lowest Middle Highest
10 1 0 22.94 22.93 22.96
10 1 25 22.96 22.97 22.99
10 1 49 23.05 23.07 23.08
10 25 0 QPSK 22.00 21.97 22.03
10 25 12 22,01 22.03 22.04
10 25 25 22.06 22.08 22.12
10 50 0 22.05 22.06 22.07
10 1 0 22.32 22.32 22.33
10 1 25 22.36 22.34 22.33
10 1 49 22.39 2241 22.34
10 25 0 16-QAM 21.03 21.01 21.03
10 25 12 21.04 21.07 21.07
10 25 25 21.09 21.12 21.13
10 50 0 21.08 21.08 21.09
5 1 0 22.95 22.93 22.99
5 1 12 22.99 22.96 23.06
5 1 24 22.93 23.01 23.03
5 12 0 QPSK 22.07 22.05 22.11
5 12 7 22.07 22.06 22.11
5 12 13 22.08 22.11 22.15
5 25 0 22.02 22.01 22.07
5 1 0 22.30 22.30 22.30
5 1 12 22.35 22.33 22.34
5 1 24 22.29 22.35 22.30
5 12 0 16-QAM 21.10 21.09 21.14
5 12 7 21.11 21.10 21.14
5 12 13 21.12 21.14 21.18
5 25 0 21.04 21.04 21.09
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=amanas. FCC RF Test Report Report No. : FG690101B

ERP/EIRP

LTE Band 2 (Gt - Lc = 0.20 dB) QPSK

Bandwidth 1.4M 3M 5M

18607 18900 19193 18615 18900 19185 18625 18900 19175

Channel

(Low) (Mid) (High) (Low) (Mid) (High) (Low) (Mid) (High)
Frequency

1850.7 1880 1909.3 1851.5 1880 1908.5 1852.5 1880 1907.5

(MHz)

Conducted

21.18 21.23 21.40 21.12 21.17 21.31 21.14 21.21 21.36
Power (dBm)

Conducted

0.1312 0.1327 0.1380 0.1294 0.1309 0.1352 0.1300 0.1321 0.1368
Power (Watts)

EIRP(dBm) 21.38 21.43 21.60 21.32 21.37 2151 21.34 21.41 21.56

EIRP(Watts) 0.1374 0.1390 0.1445 0.1355 0.1371 0.1416 0.1361 0.1384 0.1432

LTE Band 2 (Gr - L¢ = 0.20 dB) QPSK

Bandwidth 10M 15M 20M
o ! 18650 18900 19150 18675 18900 19125 18650 18900 19100
anne
(Low) (Mid) (High) (Low) (Mid) (High) (Low) (Mid) (High)
Frequency
1855 1880 1905 1857.5 1880 1902.5 1860 1880 1900
(MHz)
Conducted

21.14 21.22 21.33 21.17 21.23 21.31 21.16 21.19 21.43
Power (dBm)

Conducted
Power 0.1300 0.1324 0.1358 0.1309 0.1327 0.1352 0.1306 0.1315 0.1390

(Watts)

EIRP(dBm) 21.34 21.42 21.53 21.37 21.43 2151 21.36 21.39 21.63

EIRP(Watts) 0.1361 0.1387 0.1422 0.1371 0.1390 0.1416 0.1368 0.1377 0.1455
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 2 (G1 - Lc = 0.20 dB) 16QAM

Bandwidth 1.4M 3M 5M
chanmel 18607 | 18900 | 19193 | 18615 | 18900 | 19185 | 18625 | 18900 | 19175
anne
(Low) (Mid) (High) | (Low) (Mid) (High) | (Low) (Mid) (High)
Frequency
1850.7 1880 1909.3 | 18515 | 1880 19085 | 18525 1880 1907.5
(MHz)
Conducted 20.52 20.56 20.75 20.51 20.51 20.67 20.52 20.54 20.67
Power (dBm)
Conducted
Power 01127 | 01138 | 01189 | 01125 | 0.1125 | 0.1167 | 01127 | 01132 | 0.1167
(Watts)
EIRP@Bm) | 20.72 20.76 20.95 20.71 20.71 20.87 20.72 20.74 20.87
EIRP(Watts) | 0.1180 | 0.1191 | 0.1245 | 0.1178 | 0.1178 | 0.1222 | 0.1180 | 0.1186 | 0.1222

LTE Band 2 (Gt - Lc = 0.20 dB) 16QAM

Bandwidth 10M 15M 20M
chanmel 18650 | 18900 | 19150 | 18675 | 18900 | 19125 | 18650 | 18900 | 19100
anne
(Low) (Mid) (High) | (Low) (Mid) (High) | (Low) (Mid) (High)
Frequency
1855 1880 1905 | 18575 | 1880 1902.5 1860 1880 1900
(MHz)
Conducted 20.50 20.53 20.53 20.52 20.60 20.71 20.45 20.56 20.66
Power (dBm)
Conducted
Power 01122 | 01130 | 0.1130 | 01127 | 0.1148 | 0.1178 | 01109 | 0.1138 | 0.1164
(Watts)
EIRP(Bm) | 20.70 20.73 20.89 20.72 20.80 20.91 20.65 20.76 20.86

EIRP(Watts) 0.1175 0.1183 0.1227 0.1180 0.1202 0.1233 0.1161 0.1191 0.1219
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 4 (Gt - Lc =-1.20 dB) QPSK

Bandwidth 1.4M 3M 5M
19957 20175 20393 19965 20175 20385 19975 20175 20375
Channel (Low) (Mid) (High) (Low) (Mid) (High) (Low) (Mid) (High)
Frequency
MH2) 1710.7 17325 1754.3 17115 1732.5 1753.5 1712.5 17325 1752.5
Conducted

21.99 21.92 21.71 21.90 21.79 21.64 21.95 21.88 21.69
Power (dBm)

Conducted
Power 0.1581 0.1556 0.1483 0.1549 0.1510 0.1459 0.1567 0.1542 0.1476
(Watts)

EIRP(dBm) 20.79 20.72 20.51 20.60 20.49 20.34 20.75 20.68 20.49

EIRP(Watts) 0.1199 0.1180 0.1125 0.1148 0.1119 0.1081 0.1189 0.1169 0.1119

LTE Band 4 (Gr - L¢c = -1.20 dB) QPSK

Bandwidth 10M 15M 20M
channel 20000 | 20175 | 20350 | 20025 | 20175 | 20325 | 20050 | 20175 | 20300
anne
(Low) Mid) | (High) | (Low) (Mid) (High) | (Low) (Mid) (High)
Frequency
1715 17325 | 1750 | 17175 | 17325 | 17475 1720 17325 1745
(MHz)
Conducted 22.03 21.93 21.77 22.05 21.98 21.83 22.11 22.02 21.88
Power (dBm)
Conducted
Power 0.1596 | 0.1560 | 0.1503 | 0.1603 | 0.1578 | 0.1524 | 0.1626 | 0.1592 | 0.1542
(Watts)

EIRP(dBm) 20.83 20.73 20.57 20.85 20.78 20.63 20.91 20.82 20.68

EIRP(Watts) 0.1211 0.1183 0.1140 0.1216 0.1197 0.1156 0.1233 0.1208 0.1169
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 4 (G1 - Lc =-1.20 dB) 16QAM

Bandwidth 1.4M 3M 5M
channel 19957 | 20175 | 20393 | 19965 | 20175 | 20385 | 19975 | 20175 | 20375
anne
(Low) Mid) | (High) | (Low) (Mid) (High) | (Low) (Mid) (High)
Frequency
e 17107 | 17325 | 17543 | 17115 | 17325 | 17535 | 17125 | 17325 | 17525
Z
Conducted 21.27 21.15 21.03 21.22 21.08 20.94 21.23 21.11 20.98
Power (dBm)
Conducted
Power 0.1340 | 01303 | 01268 | 0.1324 | 0.1282 | 0.1242 | 01327 | 01201 | 0.1253
(Watts)
EIRP@Bm) | 20.07 19.95 19.83 20.02 19.88 19.74 20.03 19.91 19.78
EIRP(Watts) | 0.1016 | 0.0989 | 0.0962 | 0.1005 | 0.0973 | 0.0942 | 0.1007 | 0.0979 | 0.0951

LTE Band 4 (Gy - L¢c = -1.20 dB) 16QAM

Bandwidth 10M 15M 20M
channel 20000 | 20175 | 20350 | 20025 | 20175 | 20325 | 20050 | 20175 | 20300
anne
(Low) Mid) | (High) | (Low) (Mid) (High) | (Low) (Mid) (High)
Frequency
1715 17325 | 1750 | 17175 | 17325 | 17475 1720 17325 1745
(MHz)
Conducted 21.34 21.23 21.23 21.32 21.25 21.13 21.36 21.30 21.19
Power (dBm)
Conducted
Power 0.1361 | 01327 | 01327 | 0.1355 | 0.1334 | 0.1297 | 0.1368 | 0.1349 | 0.1315
(Watts)
EIRP(Bm) | 20.14 20.03 19.91 20.12 20.05 19.93 20.16 20.10 19.99
EIRP(Watts) | 0.1033 | 0.1007 | 0.0979 | 0.1028 | 0.1012 | 0.0984 | 0.1038 | 0.1023 | 0.0998
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 5 (Gr - L¢ = -0.90 dB) QPSK

Bandwidth 1.4M 3M 5M

20407 20525 20643 20415 20525 20635 20425 20525 20625

Channel
(Low) (Mid) (High) (Low) (Mid) (High) (Low) (Mid) (High)
Frequency
824.7 836.5 848.3 825.5 836.5 847.5 826.5 836.5 846.5
(MHz)
Conducted

22.96 22.93 22.94 22.89 22.87 22.89 22.91 22.87 22.96
Power (dBm)

Conducted

0.1977 0.1963 0.1968 0.1945 0.1936 0.1945 0.1954 0.1936 0.1977
Power (Watts)

ERP(dBm) 19.91 19.88 19.89 19.84 19.82 19.84 19.86 19.82 19.91

ERP(Watts) 0.0979 0.0973 0.0975 0.0964 0.0959 0.0964 0.0968 0.0959 0.0979

LTE Band 5 (Gr - L¢ = -0.90 dB) QPSK

Bandwidth 10M
20450 20525 20600
Channel - -
(Low) (Mid) (High)
Frequency
829 836.5 844
(MHz)
Conducted 22.91 22.03 22.99
Power (dBm)
Conducted 0.1954 0.1963 0.1991
Power (Watts)
ERP(dBm) 19.86 19.88 19.94
ERP(Watts) 0.0968 0.0973 0.0986
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 5 (Gt - Lc =-0.90 dB) 16QAM

Bandwidth 1.4M 3M 5M

20407 20525 20643 20415 20525 20635 20425 20525 20625

Channel
(Low) (Mid) (High) (Low) (Mid) (High) (Low) (Mid) (High)
Frequency
824.7 836.5 848.3 825.5 836.5 847.5 826.5 836.5 846.5
(MHz)
Conducted

22.29 22.30 22.16 22.21 22.16 22.16 22.19 22.13 22.27
Power (dBm)

Conducted

0.1694 0.1698 0.1644 0.1663 0.1644 0.1644 0.1656 0.1633 0.1687
Power (Watts)

ERP(dBm) 19.24 19.25 19.11 19.16 19.11 19.11 19.14 19.08 19.22

ERP(Watts) 0.0839 0.0841 0.0815 0.0824 0.0815 0.0815 0.0820 0.0809 0.0836

LTE Band 5 (Gt - Lc =-0.90 dB) 16QAM

Bandwidth 10M
20450 20525 20600
Channel - -
(Low) (Mid) (High)
Frequency
829 836.5 844
(MHz)
Conducted 22.21 22.17 22.34
Power (dBm)
Conducted 0.1663 0.1648 0.1714
Power (Watts)
ERP(dBm) 19.16 19.12 19.29
ERP(Watts) 0.0824 0.0817 0.0849
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 7 (Gt - Lc = 1.80 dB) QPSK

Bandwidth 5M
20775 21100 21425
Channel - -
(Low) (Mid) (High)
Frequency
2502.5 2535 2567.5
(MHz)
Conducted 22.16 22.21 22.20
Power (dBm)
Conducted
.1644 A A
Power (Watts) 0.16 0.1663 0.1660
EIRP(dBm) 23.96 24.01 24.00
EIRP(Watts) 0.2489 0.2518 0.2512

LTE Band 7 (Gt - Lc = 1.80 dB) QPSK

Bandwidth 10M 15M 20M

20800 21100 21400 20825 21100 21375 20850 21100 21350

Channel - - - - - -
(Low) (Mid) (High) (Low) (Mid) (High) (Low) (Mid) (Mid)
Frequency
2505 2535 2565 | 25075 | 2535 | 25625 2510 2535 2560
(MHz)
Conducted 22.07 22.14 22.18 2211 22.20 2221 22.15 22.17 22.23

Power (dBm)

Conducted

0.1611 0.1637 0.1652 0.1626 0.1660 0.1663 0.1641 0.1648 0.1671
Power (Watts)

EIRP(dBm) 23.87 23.94 23.98 23.91 24.00 24.01 23.95 23.97 24.03

EIRP(Watts) 0.2438 0.2477 0.2500 0.2460 0.2512 0.2518 0.2483 0.2495 0.2529
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wamanas. FCC RF Test Report

Report No. : FG690101B

LTE Band 7 (G1 - Lc = 1.80 dB) 16QAM

Bandwidth 5M
20775 21100 21425
Channel - -
(Low) (Mid) (High)
Frequency
2502.5 2535 2567.5
(MHz)
Conducted 21.36 21.45 21.40
Power (dBm)
Conducted
1 1 1
Power (Watts) 0.1368 0.1396 0.1380
EIRP(dBm) 23.16 23.25 23.20
EIRP(Watts) 0.2070 0.2113 0.2089
LTE Band 7 (Gt - Lc =1.80 dB) 16QAM
Bandwidth 10M 15M 20M
chanmal 20800 | 21100 | 21400 | 20825 | 21100 | 21375 | 20850 21100 21350
anne
(Low) | (vid) | (High) | Low) | (vid) | (High) | (Low) (Mid) (Mid)
Frequency
e 2505 2535 2565 | 25075 | 2535 | 25625 2510 2535 2560
VA
Conducted 2136 | 2142 | 2143 | 2133 | 2144 | 2143 21.33 21.39 21.39
Power (dBm)
Conducted | o300 | 01387 | 01390 | 0.1358 | 01393 | 0.1390 | 01358 | 01377 | 01377
Power (Watts)
EIRP(dBm) 2316 | 2322 | 2323 | 2313 | 2324 | 2323 23.13 23.19 23.25
EIRP(Watts) | 0.2070 | 0.2099 | 0.2104 | 0.2056 | 0.2109 | 0.2104 | 0.2056 | 0.2084 | 0.2113
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 17 (Gt - Lc = -3.40 dB) QPSK

Bandwidth 5M 10M
23755 23790 23825 23780 23790 23800
Channel - - - -
(Low) (Mid) (High) (Low) (Mid) (High)
Frequency
706.5 710 7135 709 710 711
(MHz)
Conducted Power 22.99 22.96 23.06 23.05 23.07 23.08
(dBm)
Conducted Power 0.1991 0.1977 0.2023 0.2018 0.2028 0.2032
(Watts)
ERP(dBm) 17.44 17.41 17.51 17.50 17.52 17.53
ERP(Watts) 0.0555 0.0551 0.0564 0.0562 0.0565 0.0566
LTE Band 17 (G - L¢ = -3.40 dB) 16QAM
Bandwidth 5M 10M
23755 23790 23825 23780 23790 23800
Channel - - - -
(Low) (Mid) (High) (Low) (Mid) (High)
Frequency
706.5 710 7135 709 710 711
(MHz)
Conducted Power 22.35 22.33 22.34 22.39 22.41 22.34
(dBm)
Conducted Power 0.1718 0.1710 0.1714 0.1734 0.1742 0.1714
(Watts)
ERP(dBm) 16.80 16.78 16.79 16.84 16.86 16.79
ERP(Watts) 0.0479 0.0476 0.0478 0.0483 0.0485 0.0478
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

Peak-to-Average Ratio

Mode LTE Band 2 / 20MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 5.1 5.8 6.14 6.67
Middle CH 5.48 5.68 6.84 6.52 PASS
Highest CH 5.36 5.54 7.07 6.46
Mode LTE Band 4 / 20MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.81 5.33 6.49 6.2
Middle CH 5.07 5.28 5.8 6.06 PASS
Highest CH 4.99 5.51 6.12 6.35
Mode LTE Band 5/ 10MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.64 5.39 5.13 6.2
Middle CH 4.46 5.57 5.16 6.38 PASS
Highest CH 4.9 5.36 5.57 6.2
Mode LTE Band 7 / 20MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.81 5.25 6.2 6
Middle CH 4.84 5.28 6.03 6.23 PASS
Highest CH 4.93 5.57 5.86 6.26
Mode LTE Band 17 / 10MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH 4.49 5.51 5.48 6.2
Middle CH 4.49 5.36 5.65 6.26 PASS
Highest CH 4.61 5.28 5.57 6.17
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 2 / 20MHz / QPSK

Lowest Channel / 1RB Lowest Channel / Full RB

Ref Lovel 2540 cim  Oftsat &40 Ref Lovel 2540 dom  Offset &40 o
e At 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
@153 View @153 View
T e
o1 “_ o1 ‘\
0.0 0.0
\
Y
\
1E4 - 1E4
|
\ \
1€ 1€ -
1E I 1E -
CF 1.6 GHz Aean Pyr + 2000 di CF 1.6 GHz Mean Pwr + 20.00 dB
i ry G e Distril Function Samples: 130000 i ry G e Distril Function Samples: 130000/
Mean | Peak |  Crost | 0% | 10% [ pawe | opose | Mean | Peak | Crest | 0% | 1% | bawe | oo |
Trace 1 | 15,00 dbm 24 26 dhm 525 da 2.72 dB 554 4B 510 0B 5.22 a8 Trace 1 | 1963 obm 6,55 dhm 6.92 da 2.52 d8 475 da 5,80 dB 6.43 48
L— L—
! W e ] [T

Date 5 SEP2018 37243 Date 5 SEP.2018 237253

Middle Channel / 1RB Middle Channel / Full RB

Ref Lovel 25.40 dim  Offset .40

Ref Lovel 2540 dom  Offset &40 o

e At 08 AGT RBW 20 Mz e At a0 ds  AQT 2 ms w RBW 20 MRz
@153 View @153 View

= =5

L [ L =

0.0 0.0

[

[

b
iE iE -
1
1E i x, 1E-0% i
|
{ |
| !
CF 188 GHz Aean Pyr + 2000 di CF 188 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | pose | Mean | Peak | Crest | 0% | 1% | biwe | oo |
Trace 1 | 15,03 obm 24 68 dhm 555 da 2.5 0B +.91 48 5.6 0B S Trace 1 | 1960 dkm 26,30 dhm 6.70 da 2.4 d& 461 da 5,68 dB 6.2% 08
— R —
] e i —

Date 5 SEP.2018 232303 Date 5 SEP.2018 232312

Highest Channel / 1RB Highest Channel / Full RB

Ref Lovel 2540 chm  Offset &40 Ref Lovel 2540 dom  Offset &40 o
o att 30 g8 AQT RBW 20 Mz o att a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View (@152 View
g e
o E—-— o e —
0. 0.
\
\
1E- T 1E-
|
1
1E l 1E ‘\
| ‘
1E-0% 1E
CF 1.9 GHz Aean Pwr + 20,00 4B CF 1.9 GHz Mean Pywr + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opose | Mean | Peak | Crost | 0% | 1% | pDawe | oo |
Trace 1 | 18,57 obm 24 57 dhm 555 da 255 0B 552 4B 536 OB 55708 Trace 1 | 1963 dbm 2567 dhm 5.34 da 2.3 dB 445 da 5,54 dB 6,17 08
— R —
] W Il W we

Date 5 SEP.2018 232323

Date 5 SEP.2018 232335
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 2 / 20MHz / 16QAM

Lowest Channel / 1RB

Lowest Channel / Full RB

Date 5 SEP.2018 23 7141

ks ) P
Ref Lovel 2540 dom  Offset &40 o Ref Lovel 2540 dom  Offset &40 o
e At 08 AGT 2 ms @ RBW 20 MAz o att a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View (@152 View
T e
s T
o L
0.0 0.0
i X
|
£ L 1E -
)
I
\
1 1 o
CF 1.6 GHz Aean Pyr + 2000 di CF 1.6 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 1 c ry Ci e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ oawe | Mean | Peak | Crost | 0% | 1% [ pawe |
Trace 1 | 18.07 gbm 24 53 dhm 5.31 da 2.9 dB 519 08 614 0B 5 Trace 1 | 1867 dkm 6,61 dhm 7.94 d8 3.16 dB 5.36 da 6.67 dB
L— - L— -

Date 5 SEP.2018 237161

Middle Channel / 1RB

Middle Channel / Full RB

Date 5 SEP.2018 237202

Date 5 SEP.2018 237212

Ref Lovel 2540 dom  Offset &40 o Ref Lovel 2540 dom  Offset &40 o
o 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
3 View @153 View
== ==
e ik
0.1 = 0.1 =
0.0 0.0
. \ .
b i
i \
| |
1E ! 1E
1
|
1E 1E L
)
CF 188 GHz Aean Pyr + 2000 di CF 188 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion
Mean | Peak |  Crost | 0% | 10% [ pawe | opomse | Mean | Peak | Crast | 0% | 1% |
Trace 1 | 18.51 gbm 25 56 dhm 7.04 da 2.03 0B 53908 6.5 0B 7.01 68 Trace 1 | 18.60 gkm 26,45 dhm 7.45 da 3.01 dB 510 da
L— - _— R -

Highest Channel / 1RB

Highest Channel / Full RB

Date 5 SEP.016 B2 7

Date 5 SEP.2018 237233

ks P
Ref Lovel 2540 chm  Offset &40 Ref Lovel 2540 dom  Offset &40 o
e At 30 g8 AQT RBW 20 Mz o att a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View (@152 View
=] i
a1 a1 -
0.0 0.0
i \
1€ : 1€ "\
1E 1E 4
CF 1.9 GHz Aean Pyr + 2000 di CF 1.9 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | oose | Megan | Peak | Crest | 0% | 1% | D1 | oo |
Trace 1 | 18.70 gbm 25 54 dhm 7.28 da 2.90 0B 57708 7.07 dB % db Trace 1 | 18.56 obm 645 dhm 7.85 da 2.96 dB 507 da 645 dB 7.22 08
- () i —
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 4 / 20MHz / QPSK

Lowest Channel / 1RB

Lowest Channel / Full RB

Date 8 SEP.2018 (2.46:17

Date 6 SEP.2018 (24548

=) =)
Ref Lovel 2540 cim  Oftsat &40 Ref Lovel 2540 dom  Offset &40 o
e At 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View (@152 View
= o
""’-{71 [ e iy
a1 = a1 =
0.0 0.0
\
1€ \‘ 1€
|
|
{ |
1€ - 1E -
2 . 113
CF 1.22 GHz dean Pwr + 200 aB CF 1.22 GHz Mean Pyer + 20,00 dB
i ry G e Distril Function Samples: 130000 i ry G e Distril Function Samples: 130000
Mean | Peak | Crest | 0% | 10% [ pawe | opose | Mean | Peak | Crost | 0% | 1% | bDawe | oo |
Trace 1 | 15.42 gbm 24 51 dhm 5.06 da .52 0B 514 4B 4,81 0B 5.07 08 Trace 1 | 2012 gbm 26,45 dhm 6.33 da 2.45 dB 441 da £33 dB 6.03 08
L—
i W I W
Date: § SEP.2016 (24252 Date: § SEF.2016 (24527
=) =)
Ref Lovel 2540 chm  Offset &40 Ref Lovel 2540 dom  Offset &40 o
e At 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View (@152 View
S R
0.0 - 0.0
.\ \
\
‘\u
1E - 1E a
| I
1E 1E \
CF 1.7325 GHz Aean Pyr + 2000 di CF 1.7325 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crost | 0% | 10% [ oawe | | Mean | Peak | Crast | 0% | 1% | bawe | oo |
Trace 1 | 19.33 gbm 24 50 dhm 51748 2.43 0B .38 4B £.07 gk 519 Trace 1 | 2000 dkm 6,58 dhm 6.3% da 2.4 d& 4.3% da 5,26 dB 5.98 g8
— R —
I P e I W
Date: § SEF.2016 (24408 Date § SEF.2016 (24548
=) =)
Ref Lovel 2540 chm  Offset &40 Ref Lovel 2540 dom  Offset &40 o
e At 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View (@152 View
S -
('8 = L34 =
0.0 0.0
| i
1E l 1E ‘i
‘ i
I
1E 1E !
2 3t 2 £
|
CF 1.745 GHz ean Pyr + 20,00 di CF 1.745 GHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opose | Mean | Peak | Crost | 0% | 1% | bawe | oo |
Trace 1 | 15.310 dbm 24 40 dhm 5.05 da .52 0B .32 4B 95 0B 0 g8 Trace 1 | 19.57 gkm 26,40 dhm 6.53 da 2.45 dB 443 da 551 dB 6,12 08
I P e I W
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 4 / 20MHz / 16QAM

Lowest Channel / 1RB

Lowest Channel / Full RB

Date § SEP.2018 015550

= . =
Ref Lovel 2540 dom  Offset &40 o Ref Lovel 2540 dom  Offset &40 o
Att 08 AGT 2 ms @ RBW 20 MAz o att a0 ds  AQT 2 ms ® RBW 20 Mz
(@152 View
a1 s a1 =
0.0 0.0
154 v 1E4 i
1€ i 1€ -
i
\ \
1E 1E ]

CF 1.22 GHz ean Pyr + 20,00 di CF 1.22 GHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crost | 0% | 10% [ pawe | oose | Mean | Peak | Crost | 0% | 1% [ oawe |
Trace 1 | 18.45 dbm 25 18 dhm 6.75 da 2.96 0B S22 08 6.4 0B 5.70 4B Trace 1 | 19,07 gkm 6,70 dbm 7.63 d8 2.9 d& 4,96 da 6.20 dB 7

L— L—
I P e I W we

Date 6 SEP.2018 015600

Middle Channel / 1RB

Middle Channel / Full RB

Date 8 SEP.2018 0156:41

Spaetruin [e= Spaetruin [e=
Ref Lovel 2540 dom  Offset &40 o Ref Lovel 2540 dom  Offset &40 o
o 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
3 View @153 View
Sl
LB - a1 =
0.0 0.0
1E 1E o
\
|
1E 1E +
CF 1.7325 GHz Aean Pyr + 2000 di CF 1.7325 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak | Crost | 0% | 10% [ Dawe | 0.01% Mean | Peak | Crest | 0% | 1% | pDawe | oo |
Trace 1 | 18.67 gkm 24 50 dhm 6,06 da 2.03 0B .96 4B 560 0B 6.06 d& Trace 1 | 18,57 gbm 26,44 dhm 7 48 da 3.01 dB 4,96 da 6.06 d& 6.97 08
R — R —
- () i —
Date: § SEF.2016 015610 Date: 6 SEF.2016 015631
=) =)
Ref Lovel 2540 chm  Offset &40 Ref Lovel 2540 dom  Offset &40 o
e At 30 g8 AQT RBW 20 Mz e At a0 ds  AQT 2 ms ® RBW 20 Mz
@153 View @153 View
S|
LB = a1 =
0.0 0.0
\
1E + 1E
] \
1E 1E lL
2 2 i
CF 1.745 GHz ean Pyr + 20,00 di CF 1.745 GHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crost | 0% | 10% [ pawe | opose | Mean | Peak | Crest | 0% | 1% | pDawe | oo |
Trace 1 | 18.37 gbm 24 70 dbm 6.33 da 2.90 0B 593 4B 612 0B S Trace 1 | 16.83 gbm 2642 dhm 7.55 da 2.9 d& 510 da 6.35 dB 7.10 g8
! W e ] [T

Date 8 SEP.2018 0156:51
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wamanas. FCC RF Test Report

Report No. : FG690101B

LTE Band 5 / 10MHz / QPSK

Lowest Channel / 1RB

Lowest Channel / Full RB

7 =
Ref Lovel 24.50 dim  Offset .50 Ref Lovel 24.50 dim  Offset .50 o6
e At a0 ds  AQr s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
't""‘--., =
o1 S L34 =
0.0 - 0.0
|
i
1E4 | 1E4 c
{ ‘
| \
1E t ¥ i}
1E 1E
|
|
CF B29.0 MHz dean Pwr + 200 CF B29.0 MHz Mean Pyer + 20,00 dB
i ry G e Distril Function Samples: 130000 i ry G e Distril Function Samples: 130000/
Megan | Peak |  Crest | 0% | 10% [ pawe | ooee | Mean | Peak | Crast | 0% | 1% | pawe | oo |
Trace 1 | 2059 gbm 2533 dhm 4.74d8 2.70 0B .35 4B 4,64 0B .75 4B Trace 1 | 2024 obm 27,37 dhm 6,14 da 2.45 dB 449 da 5,35 dB 5.90 g8
L— L—
] [T ] WS -
Date 8 SEF.2016 220526

Date 8 SEP.2018 22.05:37

Middle Channel / 1RB

Middle Channel / Full RB

Date 8 SEP.2018 221011

=) =)
Ref Lovel 24.50 dim  Offset .50 Ref Lovel 24.50 dim  Offset .50 o6
e At 30d8  AQT s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
ST -
('8 = L34 ‘\
0.0 0.0
1
| i
| 1
\
1E 1E
I
\
1€ i 1€ "
—— l
CF BI6.5 MHz ean Pyr + 20,00 di CF BI6.5 MHz Mean Pyr + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Megan | Peak |  Crest | 0% | 10% [ pawe | oome | Mean | Peak | Crost | 0% | 1% | bawe | oo |
Trace 1 | 2057 gkm 2500 dhm .55 da % 56 0B 4,09 4B .46 0B .52 4B Trace 1 | 2125 dbm 2747 dhm 6.22 da 2.55 dB 467 da 557 dB 594 d8
L— L—
! W e Il [y
Dute 8 SEF.2016 220548 Dute 8 SEF.2016 221000
=) =)
Ref Lovel 24.50 dim  Offset .50 o6 Ref Lovel 24.50 dim  Offset .50 o6
e At a0 da AGT 2 ms @ RBW 10 MAz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
-‘—‘%__\)7 .z_l_,_\__ :
0 e LB -
Eoct
0.0 . 0.0 -
| \
1 T 1E4 ¢
\
| |
1E ‘ 1E i
{
| |
1E | 1E
B3] 2 |
CF B44.0 MHz ean Pyr + 20,00 di CF B44.0 MHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opose | Mean | Peak | Crast | 0% | 1% | biwe | oo |
Trace 1 | 20.67 obm 25 88 dhm 5.06 da 276 0B 555 4B 90 0B 5.04 a8 Trace 1 | 2143 cbm 27,51 dhm 6,06 da 2.4 d& 449 da 5,36 dB 5.73 g8
L— L—
- () i —

Date 8 SEP.2018 221025
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 5 / 10MHz / 16QAM

Lowest Channel / 1RB Lowest Channel / Full RB

Ref Lovel 24.50 dim  Offset .50 o6 Ref Lovel 24.50 dim  Offset .50 o6
Att a0 da AGT 2 ms @ RBW 10 MAz e At a0 ds  AQr 2 ms w RBW 10 Mz
3 View @153 View
0.1 = 0.1 =
0.0 T 0.0
\
1= 1 &
1E4 T = 5
|‘ \
1E ! 1E I‘l
| |
1605 1E \W
CF B29.0 MHz ean Pyr + 20,00 di CF B29.0 MHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 1 c ry Ci e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ oawe | Mean | Peak | Crast | 0% | 1% | pDawe | oo |
Trace 1 | 20.70 gkm 2547 dhm 52748 3.07 dB 575 4B 513 0B Trace 1 | 20.24 obm 2742 dbm 7.18 da 3.01 dB 5.04.d8 6.20 dB 6.41 48
L— L—
! ] W e Il I [y
Date 8 SEF2016 220818

Date 8 SEP.I018 220628

Middle Channel / 1RB Middle Channel / Full RB

Ref Lovel 24.50 dim  Offsat ) Ref Lovel 24.50 dim  Offset .50 o6
e At 30d8  AQT s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View
|
LB LB =
0.0 0.0
i
i \
e 1 1E- h
S I S |
!
“ X \
E05 E05 |
*  EFE TER S PR b s : L b e Haveen EE e
‘ 5 1
CF BI6.5 MHz ean Pyr + 20,00 di CF BI6.5 MHz Mean Pyr + 20,00 dB
i ry G e Distril Function Samples: 130000 o ry G e Distril Function
Mean | Peak |  Crest | 0% | 10% [ oawe | Mean | Peak | Crost | 0% | 1% |
Trace 1 | 15.77 gkm 2501 dhm 52448 2.5 0B 557 4B 516 0B Trace 1 | .06 obm 2762 dhm 7.55 da 3.01 dB 515 da
I [T i

Date 8 SEP.018 2208 40 Date 8 SEP.2018 220852

Highest Channel / 1RB Highest Channel / Full RB

= : =
Ref Lovel 24.50 dim  Offset .50 Ref Lovel 24.50 dim  Offset .50 o6
e At 30d8  AQT s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
==
0.1 =
0.0 - 0.0
\
b
- | - \
1E4 : 1E4 -
i
\ ‘
1E \ 1E T
X
: |
1€ I 1€ 1
CF B44.0 MHz ean Pyr + 20,00 di CF B44.0 MHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opowse | Megan | Peak | Crast | 0% | 1% | pDawe | oo |
Trace 1 | 20.52 okm 26,00 dhm 565 da 3.13 0B 519 08 57 0B 5.68 dB Trace 1 | 2050 dkm 27 5o dhm 7.05 da 3.01 dB 507 da 6.20 dB 6.41 48
L— — R
] ] N we Il ] [
Date 8 SEF.2016 220503

Date 8 SEP.2018 220816
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 7 / 20MHz / QPSK

Lowest Channel / 1RB

Lowest Channel / Full RB

ks P
Ref Lovel 25.50 dim  Offset 5,50 Ref Lovel 25.50 dim  Offset 5,50 o6
e At 30d8  AQT s w RBW 20 Mz o att a0 ds  AQr 2 ms ® RBW 20 Mz
(@152 View (@152 View
e ——
o1 - = L34 =
0.0 s 0.0
\
.l
A
" Lt
1 \
1€ : 1E 4
! i
1E 1E +
2 2 BiES
G 2.51 ahz Aean Pyr + 2000 di CF 2.51GHz Mean Pywr + 20,00 dB
i ry G e Distril Function Samples: 130000 i ry G e Distril Function Samples: 130000
Mean | Peak | Crost | 0% | 10% [ pawe | ooe | Mean | Peak | Crast | 0% | 1% | pDawe | oo |
Trace 1 | 1969 dkm 24 64 dhm 4,95 da 2.4 dB .20 4B 4,81 0B +.93 4B Trace 1 | 2043 obm 26,61 dhm 6,17 da 2.35 dB 4.20 da 525 a8 5.90 g8
L— L—
- T e i |
Date: 12 SEP 2016 105207

Date 12.SEP 2016 105218

Middle Channel / 1RB

Middle Channel / Full RB

ks P
Ref Lovel 25.50 dim  Offset 5,50 Ref Lovel 25.50 dim  Offset 5,50 o6
e At 30d8  AQT s w RBW 20 Mz e At a0 ds  AQr 2 ms ® RBW 20 Mz
(@152 View (@152 View
— —
LB = a1 S
0.0 0.0
\
1E4 3 1E4 X
1E 1E
\
i
1€ . 1E +
CF 2.535 GHz ean Pyr + 20,00 di CF 2.535 GHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opose | Megan | Peak | Crost | 0% | 1% | bawe | oo |
Trace 1 | 1966 dkm 24 79 dhm 51348 2.43 0B 514 4B 4,54 0B 5.10 a8 Trace 1 | 2050 gkm 26,52 dhm 6.4 da 2.43d8 4.26 da 5,26 dB 5.98 g8
L— — e —
I P e I W
Date: 12 SEP 2016 105302

Date 12 SEP 2016 105251

Highest Channel / 1RB

Highest Channel / Full RB

i P ks
Ref Lovel 25.50 dim  Offset 5,50 o6 Ref Lovel 25.50 dim  Offset 5,50 o6
e At a0 da AGT 2 ms @ RBW 20 MAz e At a0 ds  AQr 2 ms ® RBW 20 Mz
@153 View @153 View
S T
LB = a1 - S
0.0 0.0
\
| z
‘ \
| It
1E T 1E 1
| N
1E 1E =
2 2 +3
CF 2,56 GHz Aean Pyr + 2000 di CF 2.56 GHz Mean Pwr + 20.00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opose | Mean | Peak | Crost | 0% | 1% | bawe | oo |
Trace 1 | 1969 dbm 24 67 dhm 513 da 2.46 0B 5.2 4B 63 0B 5.16 a8 Trace 1 | 20.31 dbm 26,51 dhm 6.61 da 2.43d8 449 da 557 dB 6,14 4B
L—
! W e ] [y
Date: 12 SEP 2016 105335

Date 12 SEP 2016 105350
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 7 / 20MHz / 16QAM

Lowest Channel / 1RB

Lowest Channel / Full RB

(=)

Ref Lovel 25.50 dim  Offset 5 .50 di
Att

Ref Lovel 25.50 dim

Offset 5.50 db

A0d8 AQT 2 ms @ RBW 20 MAz b Att A0d8 AQT 2 ms @ RBW 20 WAz
=5 View @153 view

=]
o1 < o1 -
og og
1E4 \\ 1E4

| \
1E ! 1E L

| §

\

1E 1E L
CF 2,51 GHz Aean Py + 20,00 di CF 2,51 GHz Mean Prer + 20,00 4B

e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | opose |
Trace 1 | 1502 gkm 2540 dhm 6.3% da 275 0B 5.9 4B ©.20 0B 5.41 08
] [y

Date 12 SEP 2016 1051139

e ry G e Distri Funetion Samples: 130000
Mean | Peak | Crost | 0% | 1% |
Trace 1 | 15.42 gkm 26,54 dhm 7.12da 2.96 dB 494 da
L— -

Date 12 SEP 2016 105230

Middle Channel / 1RB

Middle Channel / Full RB

Date 12.SEP 2016 105312

Date 12 SEP 2016 105241

Spretrunn Spretrunn
Ref Lovel 25.50 dim  Offsat ) Ref Lovel 25.50 dim  Offset 5,50 o6
o 30d8  AQT s w RBW 20 Mz e At a0 ds  AQr 2 ms ® RBW 20 Mz
(@152 View
LB = LB =
0.0 0.0
I
1€ | 1€ -
i
1E 1E “
I
CF 2.535 GHz ean Pyr + 20,00 di CF 2.535 GHz Mean Pyer + 20,00 dB
i ry G e Distril Function Samples: 130000 o ry G e Distril Function
Mean | Peak |  Crest | 1w0% | 10% [ oawe | Mean |  crast | 0% | 1% |
Trace 1 | 18.74 obm 24 53 dhm 5,15 da 2.61 0B 5.04 a8 5.0 0B 6.17 Trace 1 | 19.47 obm 7.45 da 3.07 dB 4,96 da
Il ] [y ]

Highest Channel / 1RB

Highest Channel / Full RB

ks P
Ref Lovel 25.50 dim  Offset 5,50 Ref Lovel 25.50 dim  Offset 5,50 o6
e At 30d8  AQT s w RBW 20 Mz o att a0 ds  AQr 2 ms ® RBW 20 Mz
(@152 View (@152 View
= S 1
e L 5 S
0.0 0.0
Ay
\
|
Il
|
|
1E 3 1E
i
| \
1E i 1E s
CF 2,56 GHz Aean Pyr + 2000 di CF 2.56 GHz Mean Pywr + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ oawe | opose | Mean | Peak | Crast | 0% | 1% | pDiwe | oo |
Trace 1 | 15.21 gbm 2545 dhm 6.24 da 2.90 0B 593 4B 566 OB S Trace 1 | 19.52 gbm 7,15 dbm 7.82 da 3.01 dB 507 da 6.25 dB 7.01 08
Il ] W I W e

Date 12 SEP 2016 105327

Date 12 SEP 2016 105400
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 17 / 10MHz / QPSK

Lowest Channel / 1RB

Lowest Channel / Full RB

Date 8 SEP.2018 23.06:34

7 =
Ref Lovel 24.50 dim  Offset .50 Ref Lovel 24.50 dim  Offset .50 o6
e At a0 ds  AQr s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
SSan =
o — L -
0.0 i 0.0
- \ e \
= ! 5 i
‘ |
1€ t 1= i
\ |
1E 1E
: i : HiE
I ]
CF 709.0 MHz dean Pwr + 200 aB CF 709.0 MHz Mean Pyer + 20,00 dB
i ry G e Distril Function Samples: 130000 i ry G e Distril Function Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | oose | Mean | Peak | Crest | 0% | 1% | pawe | oo |
Trace 1 | 20.35 gkm 24 56 dbm 461 da 2.4 dB 5,03 4B 4,46 0B 551 48 Trace 1 | 2107 obm 27,51 dhm 6.2% da 2.41d8 449 da 551 dB 5.98 g8
L— L—
i M) I [T
Date 8 SEF.2016 230534 Dute 8 SEF.2016 230518
7 =
Ref Lovel 24.50 dim  Offset .50 Ref Lovel 24.50 dim  Offset .50 o6
e At a0 ds  AQr s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
oL -
0.0 0.0
\
1E4 1E4 3
‘ \‘
1€ ‘ 1E "
1E 1E i
2 A
CF 7100 MHz ean Pyr + 20,00 di CF 7100 MHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crost | 0% | 10% [ pawe | ooee | Mean | Peak | Crost | 0% | 1% | bawe | oo |
Trace 1 | 0.3 gkm 2504 dhm .66 da 2.61 0B 4,00 4B 4,46 0B .54 4B Trace 1 | 2107 obm 27,15 dhm 6,13 da 2.35 dB 443 da 5,36 dB 5.98 g8
L— —_— e —
i M) I [T
Dute 8 SEF.2016 2305 48 Dute 8 SEF.2016 230603
2l (e (=)
Ref Lovel 24.50 dim  Offset .50 o6 Ref Lovel 24.50 dim  Offset .50 o6
e At a0 ds  AQr 2 ms @ RBW 10 MAz e At a0 ds  AQr 2 ms w RBW 10 Mz
@153 View @153 View
e i
o = [t -
0.0 - 0.0
i \
y \
- | - \
1E4 i 1E4 ¥
z
‘u
1E 1E L
4
\
1E + 1E
\
M, l
CF 7110 Mbz Aean Py + 20,00 4B GF 7110 MHz Mean Pyer_+ 20,00 4B
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crest | 0% | 10% [ pawe | ooe | Mean | Peak | Crost | 0% | 1% | bawe | oo |
Trace 1 | 20.39 okm 2507 dhm 4.69 da 2.70 0B .20 4B 4,61 0B .70 4B Trace 1 | 2099 dkm 27,03 dhm 5,04 da 2.52 d8 445 da 5,26 dB 568 g8
L— — e
- T ) i —

Date 8 SEP.2018 23.06:20
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 17 / 10MHz / 16QAM

Lowest Channel / 1RB

Ref Lovel 24.50 dim  Offset .50 o6 Ref Lovel 24.50 dim  Offset .50 o6
e At a0 da AGT 2 ms @ RBW 10 MAz e At a0 ds  AQr 2 ms w RBW 10 Mz
152 View (@152 View
e i
a1 < -
0.0 o 0.0
\
\
\
1E4 ] 1E4 -
\i \‘
1€ T ¥ v
1E 1E E
CF 709.0 MHz ean Pyr + 20,00 di CF 709.0 MHz Mean Pyer + 20,00 dB
e ry G e Distri Funetion Samples: 1 c ry G e OF Funetion Samples: 130000
Mean | Peak |  Crest | 1w0% | 10% [ oawe | Mean |  crast | 0% | 1% | pDawe | oo |
Trace 1 | 1961 dbm 2521 dhm £.60 da 2.61 0B 584 4B 5.6 0B Trace 1 | 20,04 obm cb 7.15 da 3.04 dB 510 da 6.20 dB 6.94 4B
L— L—
- () i —
Date 8 SEF.2016 230217 Date 8 SEF.2016 230227
Spaetruin [e= Spaetruin [e=
Ref Lovel 24.50 dim  Offsat ) Ref Lovel 24.50 dim  Offset .50 o6
e At 30d8  AQT s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
3 View (@152 View
T it
LB ~ a1 =
0.0 0.0
1
\
1 i 1E4 &
\
A\
1€ \' 1€ \,
| \
| |
1E + 1E :
E | 2 ¥
i t
CF 7100 MHz ean Pyr + 20,00 di CF 7100 MHz Mean Pyer + 20,00 dB
i ry G e Distril Function Samples: 130000 i ry G e Distril Function Samples: 130000
Mean | Peak |  Crost | 0% | 10% [ pDiwe | ® Mean | Peak | Crast | 0% | 1% | pDiwe | oo |
Trace 1 | 19.79 obm 25 5o dhm 5.78 da 2.5 0B +.97 4B 555 OB 5 Trace 1 | 2003 dbm 2741 dhm 7.36 da 2.9 d& 51348 6.25 dB 6.97 08
L— — e —
i W I W
Date 8 SEF.2016 230258 Date 8 SEF.2016 230248
=) =)
Ref Lovel 24.50 dim  Offset .50 Ref Lovel 24.50 dim  Offset .50 o6
e At 30d8  AQT s RBW 10 Mz e At a0 ds  AQr 2 ms w RBW 10 Mz
(@152 View (@152 View
g
0.1 >
0.0 0.0
A\
1E4 . 1E4
i
4
1
1E 4 1€ T
¥
= = =
|
—— |
CF 711.0 MHz Aean Py + 20,00 4B GF 7110 MHz Mean Pyer_+ 20,00 4B
e ry G e Distri Funetion Samples: 130000 e ry G e Distri Funetion Samples: 130000
Mean | Peak |  Crost | 0% | 10% [ pawe | opose | Mean | Peak | Crest | 0% | 1% | pawe | oo |
Trace 1 | 19.39 obm 2500 dbm 5.70 da 2.03 0B +.91 48 57 0B 57108 Trace 1 | 1999 obm 27,24 dhm 7.25 da 3.04 dB 507 da 6.17 dB 6.72 08
— ——
- () i —
Date 8 SEF.2016 230268 Date 8 SEF.2016 230308
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

26dB Bandwidth

Mode LTE Band 2 : 26dB BW(MHz)

BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz

Mod. QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK [16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH 1.256 | 1.236 | 2.985 | 2.973 | 4.965 | 4.875 | 9.73 9.83 |14.326 | 14.476 | 20.3 | 20.18
Middle CH 1.248 | 1.273 | 2.967 | 2.985 | 5.015 | 4.885 | 9.81 9.75 |14.296 |14.356 | 20.22 | 20.1
Highest CH 1.248 | 1.259 | 2.997 | 2.967 | 4.985 | 4.955 | 9.69 9.85 |14.326 | 14.595| 20.14 | 20.34

Mode LTE Band 4 : 26dB BW(MHz)

BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz

Mod. QPSK |[16QAM| QPSK |16QAM| QPSK |16QAM| QPSK [ 16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH 1.256 | 1.267 | 2.985 | 2.979 | 5.005 | 4.915 | 9.61 9.67 |14.266 | 14.476 | 20.18 | 20.3
Middle CH 1.242 | 1.267 | 2.997 | 3.009 | 5.055 | 4.955 | 9.83 9.83 |14.505|14.476 | 20.3 | 20.18
Highest CH 1.256 | 1.27 | 2.997 | 3.009 | 5.005 | 5.015 | 9.63 9.67 |14.386|14.505| 20.26 | 20.18

Mode LTE Band 5 : 26dB BW(MHz)

BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz

Mod. QPSK [16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH 1.273 | 1.264 | 2.979 | 2.997 | 4.895 | 4.905 | 9.61 9.75 - - - -
Middle CH 1.267 | 1.256 | 3.015 | 2.991 | 4.985 | 4.965 | 9.93 9.97 - - - -
Highest CH 1.267 | 1.267 | 2.955 | 2.943 | 4905 | 4.955 | 9.91 9.85 - - - -

Mode LTE Band 7 : 26dB BW(MHz)

BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz

Mod. QPSK |[16QAM| QPSK |16QAM| QPSK |16QAM| QPSK [ 16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH - - - - 4.895 | 4.865 | 9.79 9.87 |14.476 | 14.296 | 20.14 | 20.14
Middle CH - - - - 4935 | 5.005 | 9.81 9.97 |14.236|14.595| 20.14 | 20.1
Highest CH - - - - 4935 | 5.015 | 9.85 9.89 |14.505|14.505| 20.14 | 20.18

Mode LTE Band 17 : 26dB BW(MHz)

BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz

Mod. QPSK [16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH - - - - 4935 | 4885 | 9.81 9.71 - - - -
Middle CH - - - - 4915 | 5.045 | 9.91 9.89 - - - -
Highest CH - - - - 4,995 | 4965 | 9.89 9.79 - - - -
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wamanas. FCC RF Test Report

Report No. : FG690101B

LTE Band 2

Lowest Channel / 1.4MHz / QPSK

Lowest Channel / 1.4MHz / 16QAM

Date 5 SEPI018 218545

Date 5 SEP 2018 212656

ks ki
Ref Lovel 2540 chm  Offsel &40 g6 = RBW 30 F RafLavel 25,40 Ghm  Offset 640 cb = RBW 30 bHT
e At dE SWT 632 Mode Auto FFT o Att W dE SWT 63245 w VBW 100EH:  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
Max @ 1Pk Max
> [ZEIED] ™M) 1 m
20 din w!; 20 da: 5 185064000 GHz|
. T et PSP . P BN P AT 26.00 diy
LR B \ i B \ 1. 2396400000 MH:
| afactor | _ Qfactor | 14
od 7 - 0 cfé i
T \
10 i a0 -
20 gt 20 8
S n, - \
- e s -~ = sl A
40 8 40 dam
<50 df <50
50 dr 50 df
70 df -7 dim.
CF 1507 GHz 1001 pts Span 2.0 MHz CF 10507 GHz 1001 pts Span 2.0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
(- f 1 14.10 dem e down 13550 Hz | - 1 1 BS0B4G3 Ghz e down 17360 MHZ |
T1 i -11/89 dBm nda 26.00 d8 || 1 1 1.850079.6 : nda od da ||
T2 1 5 -12,78 ddm i factor 19738 | 12 1 1.BE3354 -11.45 dam i factor
—
I ] 7

Middle Channel / 1.4MHz / QPSK

Middle Channel / 1.4MHz / 16QAM

Date 5 SEPI018 214652

Cate 5 SEP 2016 21:47.02

5 k= Spactrun b
Ref Lovel 2540 chm  Offsel &40 g6 = RBW 30 F RafLavel 25,40 Ghm  Offset 640 cb = RBW 30 bHT
e At M GE  SWT 63245 w VBW 100 EH:  Mode Auto FFT o Att W dE SWT 63245 w VBW 100EH:  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
E [ZETRT 15 M1[1]
2 LaHnu N 20 de 1 18 i
. [ " LY . X o A J A B 26.00 di)
10 g 1048 7 \J Hw 1. 222700000 MHz
) \ _ @ lactor 1470.3
od v 0 cfé 7
|t
ELY o ¥ Ly
r. ! \
20 dB -+ . 20 d8 ¢ T
’ / ! i ,
o P S LT LA e L . o =
40 8 40 dam
<50 df <50
50 dr &0 d
70 df -7 dim.
CF LD GHz 1001 pts Span 2.0 MHz CF 100 GHz 1001 pts Span 2.0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
(- f e down 12476 MHZ | - L 1,679 GHz 2.7 e down 17727
T1 i nda | 1 1 18793622 G nda
T2 1 0 factor | T2 1 1.880635 G 0 factor
—
i T

Highest Channel / 1.4MHz / QPSK

Highest Channel / 1.4MHz / 16QAM

Date: 5 SEP.2018 214525

Dafe 5 SEP.2016 21:45:36

ks i
Ref Lovel 25.40 dim  Offset 540 db » RAW 30§ Raf Laval 2540 dim  Offset 540 di « RBW 30 kHz
e At M GE SWT 63245 w VBW 100EHr  Mode Auto FFT o Att W dE SWT 63245 w VBW 100EHr  Mode Auto FFT
S6L Count 1007100 351 Count 100/100
(@271 M | e
= [ZEIEY] 15.00 dim| = [ZEIEY] 13,14 dnm|
0 dne 1,900 e 20dmn il 1.90030090 GHe
. Pora WA g8/ 600 di) . oy, | R A 00 dn
AS08 \ 247600000 ¥ e f ™ 1250700000 MHz
N | Q factor | L5308 y [ 0 facter L5144
o ' 0 efe
<o - / ‘\
¥ A
-10 g2 + 10 -+ 12
204 - 20 i A
v n b - = £ s \
S = e = <
-40 40 dim.
<501 =0
=60 dB “50
T d -7 dim:
CF 1.9093 GHz 1001 pts Span 2.8 MHz CF 1.9093 GHz 1001 pts Span 2.8 MHz
Marker | Markar |
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 15.00 dBm i@ down 12476 MHz | [ 1 18059839 GHz 13.14 dBm ndB. down 12587 MHz ||
T S -10.78 dém nds 26.00 d8 || 1 L nds
T2 1 =  facior 1530.5 || T2 1  facior
i T
| LN
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 2

Lowest Channel / 3MHz / QPSK Lowest Channel / 3MHz / 16QAM

o ks ] T
Ref Lovel 2540 Chm  Offsel &40 gb = RAW 10 RafLavel 2540 cim  Offset 640 db = RAW 10
e At MdE SWT  194= w VBW 300% Mode Auto FFT o Att WGE SWT 1S = w VBW 30 Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M [0 351 max
20 dBn M i dinn mMIL1]
AT = = N 10 48 5 M Ve e
\ f 6229
o de y 0 cf §
{ \ { !
100 = a0 - ¥
f \ { !
20 dim— F == y j:L\ i - 1 — -
Sirdim- o S e ]
40 d 40 dam
<50 df <50
50 dr 6
70 df -7 dim.
CF 1515 GHz 1001 pts Span 6.0 MHz CF 10515 GHz 1001 pts Span 6.0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
M1 f 1 BS03952 GHz 1539 dam e down z | - 15 59 dam e down Z.973 MRz ||
T1 i ~10.75 dBm nda 1 1 10,65 dBm a8 2
T2 1 -11,03 ddm 3 factor 12 1 -10.35 dém 3 factor
- T
Date: 5 SEF.2016 216631 Date: 5 SEP 2016 216641

Middle Channel / 3MHz / QPSK Middle Channel /3MHz / 16QAM

ks ] =
Ref Lovel 2540 Chm  Offsel &40 gb = RAW 10 RafLavel 2540 cim  Offset 640 db = RAW 10
e At GE SWT 1942 e VBW 300 kHr  Mode Auto FFT o Att MGE SWT 1S 2w VBW 300 Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
e MI1] i mMIL1]
0 =" o' ; 2600 dB) . B e O e A L~ A
1o \ 2.967H00000 MHz il j \
1Y !
e f ¥ e tf \:
10 j‘ 10 ¢ T
20 g + 3 20 8 +
e e Y A e S iEm— e
40 8 40 dam
<50 df <50
50 dr 6
70 df -70 dam
CF LD GHz 1001 pts Span 6.0 MHz CF 100 GHz 1001 pts Span 6.0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
M1 f 531 GRz e down 2.967 MHz | - L 16798 14 55 dam e down 2 ||
T1 i m nda 26,00 1 1 1
= 1 Hz -10.4% dém i factor | 12 1
- — -
it J IR |
Date: § SEF.2016 20387 £RI018 20547

Highest Channel /3MHz / QPSK Highest Channel /3MHz / 16QAM

ks ] =
Offset &40 g6 = RBW 100 bhT RafLavel 2540 chm  Offset 640 cb = RBW 100
SWT 102w VBW 300 & Mode Auto FFT e Att WGE SWT 1S = w VBW 30 Mode Auto FFT
SGL Count 1007100
@ 1Pk Max
GLED 4.90 a6 GLED A anm]
a9 M 2| 20 d8g - G 2|
= iR h 1.90B06Z40 Gz = p i 1) GHz
- e o s e B 26.00 di 0a MmN A e AUBN oy 26.00 d
Lt \ 2997000000 M2 [ ] By \ 2967000000 MH:z|
i / Q lactar \ 630 N / Q factor | 642,
o 0 cfé T
{ \ ! Y
0 i % | ;
/ \ { \
e \ P /
2049 = 1 20 7 y
40 demr iy S Vs dh A i od =
40 8 40 dam
<50 df <50
50 dBr _E0
70 df -7 dim.
CF 1.9005 GHz 1001 pts Span 6.0 MHz CF 19005 GHz 1001 pts Span 6.0 MHz
Marker Markear
Type | Ref | Tre | ¥-valug I ¥-value | Function | Function Result Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
M1 f 5 14.95 dem e down E - L 1,807 15.44 dBm e down Z
T1 i nda 1 1 18 10.36 dBm nda
2 1 0 factor T2 1 i 0 factor
- T
Date: § SEF.2016 220610 Date: 5 SEF 2016 220620
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SPORTON LAB.

FCC RF Test Report Report No. : FG690101B

LTE Band 2

Lowest Channel / 5MHz / QPSK Lowest Channel / 5MHz / 16QAM

Date 5 SEPI018 22 1516

Date 5 SEP 2018 221326

ks ] =
Ref Lovel 2540 chm  Offsel &40 gb = RBW 300 & RafLavel 2540 cim  Offset 640 db = RAW 10
e At MdE SWT  194= w VBW 300% Mode Auto FFT o Att WGE SWT 1S = w VBW 30 Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
= [ZEIED] = ™M) 13,66 anm|
e 11 i 20 LA5417900 GHz
- = 7 e 2600 dB)| N ) N 2600 dB)
10 g8 7 e 1965000000 M 1048 L ~eareat = 1875000000 MH:2|
u | | 12 . e \ 1803
T \L 1 ] \
-10 2 ?f : £ |
20 e ‘,’ ol 20 i 7 ‘A‘
y Laha SRR R | A e
=3l & - A= &
40 8 40 dam
<50 df <50
50 dr 50 df
70 df -7 dim.
CF 1525 GHz 1001 pts Span 10,0 MHz CF 1.0575 GHz 1001 pts Span 10,0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | | Function | Function Result |
(- f 18533 e down 4.5 - 1 e down 4875 MRz ||
T1 i L nda 1 1 a8 2 |
T2 1 1 0 factor T2 1 0 factor |
i T

Middle Channel / 5MHz / QPSK

Middle Channel / 5MHz / 16QAM

ks ] =
Ref Lovel 2540 chm  Offsel &40 gb = RBW 300 & RafLavel 25,40 ghm  Offset 640 cb = RBW
e At GE SWT 1942 e VBW 300 kHr  Mode Auto FFT o Att R SWT IS 1= w VBW Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M [0 351 max
% GLED 12,50 a6 - GLED a0 anm)
20 48, m 107068 100 Gz Lol 1.0 100 GHz|
- Lo Xadn onn] o maneB A 2600 d1) Dy n L 26.00 d
LR i b2 ! Y 5.01EH00000 M-z o 7 5 885000000 Mz
- / | 170 5 { 8.
" i 11 i {
ELY = - a0 —
20 di . 20 d -
X s N \ ~ s . i =
=30 tetge 5 = S e
40 8 40 dam
<50 df <50
B0 dEr &0 d
70 df -7 dim.
CF LD GHz 1001 pts Span 10,0 MHz CF 100 GHz 1001 pts Span 10,0 MHz
Marker Markear |
Type | Ref | Tre | ¥-valug I | Function | Function Result Type | Ref | Tre | %-value I ¥-value | Function | Function Result |
(- f 1678531 G e down - i 12.93 dem e down 2 ||
T1 i 1877463 G nda 1 1 Bm a8
T2 1 0 factor T2 1 0 factor
i

EP.2016 22:30:32

H

ghest Channel / 5MHz / QPSK

Highest Channel / 5MHz / 16QAM

ki | ks
Ref Lovel 25.40 dim  Offset 540 db = RAW 100 kHz Raf Laval 2540 dbm  Offset 540 di « RBW 100
e At dE SWT 1945w VBW 300 & Mode Auto FFT o Att e SWT i1 w VBW 300
S6L Count 1007100 351 Count 100/100
Max | e
= [ZEIEY] = 3 o]
g ] 20 ey 190783000 GHe
4 £ e 12 o . pAA A 00 dp)
10 g f Al T HREB000D00 MHz
\ [ ans.0)
od 4 o
/ \ f
10 de 7 -~ 10 o Ly .
/ \ / |
200 el . 208 { ),
A \ # \
sl (5 SR Co— poe o o L i
A0 o2 40 dim.
<501 50
50 dar 500 o
i -7 dim:
CF 1.9075 GHz 1001 pts Span 10.0 MHz CF 1.9075 GHz 1001 pts Span 10.0 MHz
Marker | Markar |
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 1505502 GHz o dowrn 4,985 MHz | [ 1 180763 GHz 12:53 dBm ndB. down
T 1 nds 1 L nds
T2 1  facior T2 1  facior |
_
i T

Dals: 5 SEP.2016 222305
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 2

Lowest Channel / 10MHz / QPSK Lowest Channel / 10MHz / 16QAM
o) &

0 diim  Offset &40 dB = RBW 300 &

Raf Laval

40 00m  Offset &40 db = RBW 300 kT
e At MdE SWT 12415 w VAW Mode Auto FFT o Att W dE SWT 126 1= w VBW  1MHD  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
e mMIL1] i mMIL1]
1. o 1 1Mz
» i on - 2600 di) . T e P W P T - o T N 26.00 diy)
1048 / 5.230000000 M| 10 o i Bw 3\ H.830000000 MHz|
i i 1911 N / actor \ 188,
od I 0 cfé :
- \
i i
{ ] v
= 20 dE — g
i gl RPN S o
=50 i
40 8 40 dam
<50 df <50
50 dr 50 df
70 df -7 dim.
CF 155 GHz 1001 pts Span 20,0 MHz CF 1055 GHz 1001 pts Gpan 20,0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
(- f E 1522 e down - 1 45 G i ncla down
T1 i B Bm nda 1 1 nda
T2 1 0 factor T2 1 0 factor
i T

Date 5 SERI018 223000 Date 6 SER2016 223010

Middle Channel / 10MHz / QPSK Middle Channel / 10MHz / 16QAM

ks i
Ref Lovel 2540 Chm  Offsel &40 gb = RBW 300 & RafLavel 2540 Ghm  Offset 640 cb = RBW 300 bHT
e At MdE SWT 12415 w VAW Mode Auto FFT o Att W dE SWT 126 1= w VBW  1MHD  Mode Auto FFT
SGL Count 100/100 SGL Count 1007100
(@50 M fo 351 Max
_ GLED 14,54 anm| GLED 14.20 90|
#0.26n “‘ 1.ANIIGTO Gz 20 dey 10759740 GHz|
.- P B o B Y 26.00 di D Pl o TP 26.00 d
LR e \ B.EHO0000 Mz o 7 He sk 5. 750000000 MHz
oy ! Q lactor | 192,10 . / Q lactor | 193 4
o 0 cfé
= 1 / \
10 F 5 ¥ ! 4
- ) \ B / i
J \ i 4
~ 3 7 \
40 8
<50 df <50
50 dBr &0 o
70 df -7 dim.
CF LD GHz 1001 pis Span 20,0 MHz CF 108 GHz 1001 pis Span 20,0 MHz
Marker | Marker
Type | Ref | Tre | ¥-valug I ¥-value | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
(- f 14,84 dam e down UEL MMz | - 1 e down [
71 B -11.21 dBm ndg 26.00d8 || Tl L ndg
T2 1 3 factor | I T2 1 3 factor
i T

Date 5 SEP.2018 223706 Cate 5 SEP.2016 223716

Highest Channel / 10MHz / QPSK Highest Channel / 10MHz / 16QAM

ki ks
Rof Lovel 25.40 dim  Offset 40 dim  Offset 540 di w RBW 300 kHz
e ALt de  SWT Mode Auto FFT M HE SWT 126 4= e VBW  1MH:  Mode Auto FFT
SG6L Count 1007100 SGL Count 100/108
@170 Max | e
= [ZEIEY] = [ZEIEY] 1584 dnm|
0 dne 3 20dmn = 1.9037410 GHe
. = T i WP i DIB S . ~ e OB 26.00 du
Rl | B \ .690000000 MH:z| oy 7 B N B.BS000000 MH:z
- / Q lacior \ 196, u J Q factor \ 193,34
de: T i 1 v
4 ! 1 g
-10 g -10 o +
/ / “
\
-20di :
e \ e et b
— 30 i i -
A0 o2 40 dim.
<501 50
50 dar £
i -7 dim:
CF 1.905 GHz 1001 pts Span 20.0 MHz CF 1.905 GHz 1001 pts Span 20.0 MHz
Marker | Markar |
Type | Ref | Tre | X-valiue 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result |
M1 1 14.95 dBm ndB. down G5 MHz | [ 1 14,54 dBm ndB. down 585 MHZ |
T S 10.00 nds 26.00 da || | i -1163 nds
T2 1  facior 17 | T2 1 =  facior
i T

Dale 5 SEP.2016 Z236.48
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 2

Lowest Channel / 15MHz / QPSK

Lowest Channel / 15MHz / 16QAM

0 diim  Offset &40 dB = RBW 300 &

Raf Laval

40 gbm  Oftset

.40 dB = RBW 300 kHz

e At MdE SWT 12415 w VAW Mode Auto FFT o Att W dE SWT 126 1= w VBW  1MHD  Mode Auto FFT

SiL Count 1007100 SGL Count 1007100

(@101 Man @170 Max

GLE GLE

s o i i . ‘

- ~ s e K A 26.00 o IS __ogE X 26.00 di)
LR 7 EL \ 14.326000000 MH: o 77 v \ 14476000000 Mz
od + 0 1 L

_ i , .
BTy 3 L a0 - -
| \ /
A = LA N (8 w

40 8

<50 df <50

50 dr 50 df

70 df -7 dim.

CF 1575 GHz 1001 pts Span J0.0 MHz CF 1.0575 GHz 1001 pts Gpan J0.0 MHz
Marker | Markear

Type | Ref | Tre | ¥-valug | Function | Function Result | Type | Ref | Tre | ¥-valug | Function | Function Result
(- f 1391 e down 14,3 | - 1 2.42 e down

T1 i -11/85 dBm nda E | 1 1 -13.60 d nda
T2 1 -11,65 dam 0 factor | T2 1 -13,53 dam 0 factor

Date 5 SERI018 224644

Date 5 SEP 2018 224656

Middle Channel / 15MHz / QPSK

Middle Channel / 15MHz / 16QAM

Date 6 SER2016 225000

ks -
Ref Lovel 2540 Chm  Offsel &40 gb = RBW 300 & RafLavel 2540 Ghm  Offset 640 cb = RBW 300 bHT
e At MdE SWT 12415 w VAW Mode Auto FFT o Att W dE SWT 126 1= w VBW  1MHD  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
% GLED 14,60 a6 - GLED
e LATABIG0 Gz 20 de Ll 1
o Y b s R A e 20600 di) o v e AL B . 0 o
LR 7 i 14296000000 M- o e ' 14.356000000 Mz
E T e 1 +
J : | !
{ \ [ )
20 g L L
LR Pm i SN o B 22
30 et S
40 8
<50 df <50
B0 dEr &0 d
70 df -7 dim.
CF LD GHz 1001 pts Span J0.0 MHz CF 100 GHz 1001 pts Gpan J0.0 MHz
Marker Markear
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
(- f 14,59 dem e down 14,205 - 1679251 13.35 dam e down !
T1 i 3 m nda 1 1 m nda
T2 1 2.30 dém 3 factor 12 1 2,64 dim i factor
i

Highest Channel / 15MHz / 16QAM

ks =
Ref Lovel 25.40 dim  Offset 540 db » RAW 30 40 dim  Offset 540 di w RBW 300 kHz
e At de SWT 128 Mode Auto FFT MGE SWT 12842 w VBW  1MHT  Mode Auto FFT
S6L Count 1007100 351 Count 100/100
(@271 M | e
= [ZEIEY] i3 = [ZEIEY] 13,42 dnm|
048 10976740 GHE Acem 1098040 GH
AlAA \ 16, A .00 di) X 00 du|
. o AR ALAN i A_MHB Ay 600 d . . | . N d
Rl I 7 AT X 14.326000000 Mz 0o 7 = 14595000000 MHz
Q lactor | 132,58 / 130.1
od + ]\ o e T
o h v i ) v
A 7 ¥ H 7 v
H \ / i
o 20 di
il ! AT e e \
. A 40 dam = = Lot
-40 40 dim.
<501 =0
50 dar 500 o
i -7 dim:
CF 1.9025 GHz 1001 pts Span a0.0 MHz CF 1.9025 GHz 1001 pts Span 90,0 MHz
Marker | Markar |
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 LE976T 13.49 dBm B down 14,325 MHz | [ 1 1856308 GHz 2 dBm ndB. down 14,5
T S 1895 -33.7 nds 2 | 1 L nds
T2 1 1,909 -  facior T2 1  facior
i

Dafe 5 SEP 2016 Z256:34
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 2

Lowest Channel / 20MHz / QPSK

Lowest Channel / 20MHz / 16QAM

Date 5 SEP.2018 230328

ks =
Ref Lovel 2540 G0m  Offsat &40 db w RBW 1 MHT RafLavel 25,40 ghim  Offset 640 cb = RAW 1 Mz

e At B SWT 57z w VBW 3MH:  Mode Auto FET e Att W dE SWT 57 = w VBW 3MHz  Mode Auto FFT

SiL Count 1007100 SGL Count 1007100

(@50 M [0 351 max

FTCEER]

20 d8n 20 din e

» PR s e T N I oy 2600 d1) 0a 1 e Mkt Slze

LA 7 \ 20300000000 M| [

i / \ 91.4) |

od f k 0 T

T i !

ELY - - a0 ¥

S D 20 B e SR
-30 dn -30 deiny

40 8 40 dam

<50 df <50

50 dr 50 df

70 df -70 dam

CF 106 GHz 1001 pts Span 40,0 MHz CF 1.06 GHz 1001 pts Span 40:0 MHz
Marker | Markear

Type | Ref | Tre | | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result

M1 f e down | - 1 1,853077 G 16 .84 dem e down 701,18 )
T1 i nda 1 1 -9.81 dBm nda 2
T2 1 0 factor T2 1 -3 43 diam 0 factor
- T

Cate 5 SEP 2016 730538

Middle Channel / 20MHz / QPSK

Middle Channel / 20MHz / 16QAM

Date 5 SEP.2018 231035

ks i
Ref Lovel 2540 G0m  Offsat &40 db w RBW 1 MHT RafLavel 25,40 ghim  Offset 640 cb = RAW 1 Mz
ke At B SWT 57z w VBW 3MH:  Mode Auto FET e Att W dE SWT 57 = w VBW 3MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 1007100
(@50 M T
> 4 mMIL1] T CEEYR
20 din = — A = Tz PR
- = i = TRIET N 26.00 di 0a i it R vl S o
Lt 7 B 20 220000000 M2 [ 7 20, 100000008 MH:z|
i 3 lactor \ 53,0 i / Q factor \ LER
8 7 v s 7
] ] !
- a0 - -
7 T
/ | 1
20 h - L = - T -~
-30 dam
400 e
<50 df <50
50 dBr &0 o
70 df -7 dim.
CF LD GHz 1001 pis Span 40.0 MHz CF 108 GHz 1001 pis Span 100 MHz
Marker Marker
Type | Ref | Tre | ¥-valug I ¥-value | Function | Function Result Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
M1 f 1 15.52 dBm e down - 1 16.44 dBm e down
71 B - m ndg Tl L m ndg
T2 1 0 factor T2 1 - dBm 0 factor
- '

Cate 5 SEP 2016 7310.45

Highest Channel / 20MHz / QPSK

Highest Channel / 20MHz / 16QAM

ki b
Raf Lovel 0 diim  Offsat 540 dB = RBW 1 MHz Raf Laval 40 dim  Offset 540 di w RBW 1 MHz
ke ALt A HE SWT 572w VBW 3MH: Mode Auto FFT o Att e SWT  574: w VBW 3MH:  Mode Auto FFT
SG6L Count 1007100 SGL Count 100/108
(@271 M | e
= [ZETEY] 17.00 dim| = mara), | |
0N il = ~ 1.0990410 GHz| Acem Ly 19055940 GHe
. o A R e 26.00 di) - e B i R i, - 26.00 du
Al Bw i 20140000000 Mz e Bw 20340000000 MHz
Q factor \ 94,3 [ Q factor 93,7
od y 0 efe v
T) | ]
T J v 3 !
-1 f il |
\
i ! 208 _J
N e Mol N S e S B ~
— Do 30 i .
A0 o2 40 dim.
-501 <50
50 dar 500 o
T d -7 dim:
CF 1.9 GHz 1001 pts Span 40.0 MHz CF 1.9 GHz 1001 pts Span 40.0 MHz
Marker | Markar
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 17.03 dBm o dowrn 20,14 MHE | [ 1 1 505594 GHz 15.07 dBm ndB. down 20,34 MHE ||
T S nds 26.00 d8 1 L 65 nds
T2 1 Q facior 543 | T2 1 Q facior

Date: 5 SEP.2018 231308

Daie 5 SEP.2016 71318

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158

FAX . 86-0512-5790-0958

FCC ID : MSQX008DC

Page Number

Report Issued Date

Report Version

: A38 of A159
: Sep. 23, 2016
. Rev. 01

Report Template No.: BU5-FGLTE Version 1.5



SPORTON LAB.

FCC RF Test Report Report No. : FG690101B

LTE Band 4

Lowest Channel / 1.4MHz / QPSK Lowest Channel / 1.4MHz / 16QAM

[=] [=]
1 L
Ref Lovel 2540 chm  Offsel &40 g6 = RBW 30 F RafLavel 25,40 Ghm  Offset 640 cb = RBW 30 bHT
e At MdE SWT 632 4= w VBW 10 Mode Auto FFT o Att W dE SWT 63245 w VBW 100EH:  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
Man @170 Max
> M1[1] Mi[1]
20 4B 0 i TRET]
- N x ~
ARSI ol ARk = AR A 00 dBy
o " \ " \ 8 5
1098 \ 1042 7 v . \ 1267100000 MHz|
. /! \. 0 factor ! 1340, 1
od ‘ T 0
/ I \
ri ¥ J
ETY E, a0
20 d f . 20 i - t
[ | / \
Y i ] N ST N
<50 df <50
50 dr 50 df
70 df -7 dim.
CF 1.7107 GHz 1001 pts Span 2.0 MHz CF 1.7107 GHz 1001 pts Span 2.0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-value | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
(- f 14,81 dem e down - 1 2 B e down 17671 WMHz |
T1 i -11.40 dBm nda 1 1 nda
T2 1 -10.93 d8m i factor 12 1 i factor
i

Date § SEPZ018 00 1438

Middle Channel / 1.4MHz / QPSK

Date 6 SEP.2018 00 14,48

Middle Channel / 1.4MHz / 16QAM

= fiﬂ,‘?| Spactrun (ﬂp‘
Ref Lovel 2540 chm  Offsel &40 g6 = RBW 30 F RafLavel 25,40 Ghm  Offset 640 cb = RBW 30 bHT

e At M GE  SWT 63245 w VBW 100 EH:  Mode Auto FFT o Att W dE SWT 63245 w VBW 100EH:  Mode Auto FFT

SGL Count 100/100 SGL Count 1007100

(@50 M fo 351 Max

> [ZETER " mMIL1]

2048 ! Laes Lk

.- A ATy P i 26.00 D = L. iy

1048 \ 1242000000 M 104g 7

4 \ 15195

od 7 3 0 ;

\ \

: ¥ Y % Ty \

ELT - 10 i

20 20-¢8 / \

~\ “ ~ 4

E A B Al n _rhns = N

R Y "

40 e

<50 df <50

50 dBr &0 o

70 df -7 dim.

CF 17925 GHz 1001 pis Span 2.0 MHz CF 1.7925 GHz 1001 pis Span 2.0 MHz
Marker | Marker

Type | Ref | Tre | ¥-valug ¥-value | Function | Function Result | Type | Ref | Tre | ¥-valug | Function | Function Result
(- f 1.7327 14.95 ¢ e down 24z Rz | - e down 176

71 B i -11.05 dBm ndg | Tl L ndg
T2 1 1 -11,09,d8m 3 factor | T2 1 i factor
i

Date § SEPI018 002144

Highest Channel / 1.4MHz / QPSK

Date & SEP 2018 002154

Highest Channel / 1.4MHz / 16QAM

f =] =)
1 L
Ref Lovel 25.40 dim  Offset 540 db » RAW 30§ Raf Laval 2540 dim  Offset 540 di « RBW 30 kHz
e At M GE SWT 63245 w VBW 100EHr  Mode Auto FFT o Att e SWT 632 = e VBW 100 iHr  Mode Auto FFT
S6L Count 1007100 351 Count 100/100
(@271 M | e
[ZEIEY] 70 dnm)| [ZEIEY] 13,12 dnm|
048 1,78429440 GH Acem 1,75189160 GHe
e boraf ¢ < .00 di) . el E B~ 2000 dn)
AT B \ SH00000 Mz e 1 % 1.269900000 MH:z
_ Qflactor  \ 1396, \ 19811
o - o R
/ \ /
10 d 104 LY 10 '
-1 7 v 10 7
20 ‘208
20 i ; 20 E s
\ / \
e f
5 AV R S P P o PR N
-501 <50
50 dar £
T d -7 dim:
CF 1.7543 GHz 1001 pts Span 2.8 MHz CF 1.7543 GHz 1001 pts Span 2.8 MHz
Marker | Markar |
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result |
M1 1 z 14.28 dBm ndB. down 12558 MHz | [ 1 17535918 GHz 13.12 dBm ndB. down 1
T S -11.89 dém nds 1 L 1.75: nds
T2 1 1195 ¢  facior T2 1 1.7547  facior
i

Date: § SEP.2018 DD2417

Dafe 6 SEP.2016 00.24:27

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158

FAX . 86-0512-5790-0958

FCC ID : MSQX008DC

Page Number
Report Issued Date
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1 A39 of A159
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. Rev. 01

Report Template No.: BU5-FGLTE Version 1.5




=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 4
Lowest Channel / 3MHz / QPSK Lowest Channel / 3MHz / 16QAM

(=) ‘ (=1
1 L
Ref Lovel 2540 chm  Offsel &40 gb = RBW 300 & RafLavel 2540 cim  Offset 640 db = RAW 10
e At e SWT 19y VBW 3004 Mode Auto FFT o Att WGE SWT 1S = w VBW 30 Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
F [ETE] 1981 anm|
20 d8n 20 din g L) Gz
. ’ i R ~ 2600 d1) . O sl B T P 2600 diy
10 g 7 \ H3H00000 M 1048 7 B \ 2979000000 MHz
) { \ 5% f/ ) factar \ S99
0 d T 0 T
| \ 7 Y
BT ;*' L3 0 .
f \ / \
\
20 g ; + 20 d ‘ -
/ \ / \
=30 dim— o - | -30 sy TRV s
40 8 40 dem
<50 df <50
50 dr 6
70 df -7 dim.
CF 1.7115 GHz 1001 pts Span 6.0 MHz CF 1.7115 GHz 1001 pts Span 6.0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-value | Function | Function Result |
- 1 e down - 1 1.7 e down 2,979 MRz ||
T1 i nda 1 1 a8 2 |
T2 1 0 factor T2 1 0 factor
i

Date § SEP.2018 003122 Cate 6 SEP 2016 00:31:33

Middle Channel / 3MHz / QPSK Middle Channel /3MHz / 16QAM

=) ‘ =
1 L
Ref Lovel 2540 chm  Offsel &40 gb = RBW 300 & RafLavel 2540 cim  Offset 640 db = RAW 10
e At GE SWT 1942 e VBW 300 kHr  Mode Auto FFT o Att MGE SWT 1S 2w VBW 300 Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M [0 351 max
= [ZEIED] = mMIL1] 15.06 domj
20 ane 1,73 410 Grez| 20dan ]- 173161290 GH2|
o AT TNATN ~ \ 2600 diy o P O e % s ot N 2000 di
1048 !I 2997000000 M| 10 o \ 3009000000 MH:|
/ \ 5785 / §74.9
o e - = O e - \
. ¥ = A
! ! i
-10¢ i = g ‘I" .
' / \ : [ \
20 i = 20 o f
20 -2 HEm— - - S
40 8 40 dam
<50 df <50
50 dr &0 d
70 df -70 dam
CF 1.7925 GHz 1001 pts Span 6.0 MHz CF 17925 GHz 1001 pts Span 6.0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function |
(- f T 15 57 dem e down 2,957 MHz | - 1 o 15,06 dBm e down
T1 i m nda E | 1 1 dBm a8
T2 1 -10,81 dam 0 factor | T2 1 10,94 dam 0 factor
i T

Date § SEPI018 D045 28 Date 6 SEP.2018 002558

Highest Channel /3MHz / QPSK Highest Channel /3MHz / 16QAM

(=) ‘ (=]
1 L
Offset &40 g6 = RBW 100 bhT RafLavel 2540 chm  Offset 640 cb = RBW 100
SWT 1942w VBW Mode Auto FFT o Att WGE SWT 1S = w VBW 30 Mode Auto FFT
SGL Count 1007100
@ 1Pk Max
[TFIER 7 anm| e Z mMIL1]
¥ 1,74 ) Gz 1,78
. A A A NN A 26.00 d1) . i s o PR 17 2600 diy
1o f \ 2.907H00000 MHe il y e \ 3009000000 MHz
o Q factor \ 5859 ) / Q factor \ 5829
o r 0 cfé '
/ \ / \
f % : -
/ \ / \
20 gt ¢ 4 20 8 : :
/ \ = | )
= s =87, | —=vy |20 dan G Vi
40 dem
<50 df <50
50 dr 6
70 df -7 dim.
CF 1.7505 GHz 1001 pts Span 6.0 MHz CF 1.7505 GHz 1001 pts Span 6.0 MHz
Marker Markear |
Type | Ref | Tre | ¥-valug I ¥-value | Function | Function Result Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
(- f 17540754 15.99 dam e down - 1 15,04 dBm e down 3000 MRz ||
T1 i -10.31 dém nda 1 1 -11.33 dém nda 2600d8 ||
T2 1 -9.89 dBm i factor 12 1 -11.37 dam i factor
i T

Date 8 SEP.2018 00 41,01

Cate 6 SEP 2016 00,41,12

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158

FAX . 86-0512-5790-0958

FCC ID : MSQX008DC

Page Number 1 A40 of A159
Report Issued Date : Sep. 23, 2016
Report Version : Rev. 01

Report Template No.: BU5-FGLTE Version 1.5



wamanas. FCC RF Test Report

Report No. : FG690101B

LTE Band 4

Lowest Channel / 5MHz / QPSK

Lowest Channel / 5MHz / 16QAM

Date § SEP.2018 0D 46 07

(=) ‘ (=1
1 L

Ref Lovel 2540 chm  Offsel &40 gb = RBW 300 & RafLavel 2540 cim  Offset 640 db = RAW 10
e At MdE SWT  194= w VBW 300% Mode Auto FFT o Att WGE SWT 1S = w VBW 30 Mode Auto FFT

SiL Count 1007100 SGL Count 1007100

(@50 M [0 351 max

% GLED 14,47 anm - GLED 13,14 anm|
20 ane 171200000 G| 20 dne "y L71415000 GHz

- i e A QIBA, Y 2600 d1) Dy ; 3 nilBy, 26.00 diy
10 g8, 7 \ 5.005H00000 MiH: 10 de ] = 1 915000000 MHz
. f \ 142 _ ! 1481
od T 0 cfé

! \ |
Py \ y
A0 7 T % ¥ X
20 g ,’J 20 d : v
{ \ \

-30 dEm - S T =30 dBim L —

N Ao, e il s B Sl v ik %
4t de Y4 dam.

<50 df <50

50 dr 50 df

70 df -7 dim.

CF 1.7125 GHz 1001 pts Span 10,0 MHz CF 1.7125 GHz 1001 pts Span 10,0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-valug I | Function | Function Result |
(- f 17128 6 14 47 dem e down | - 1 1714158 G e down 4,815 MRz ||

T1 i -11.40 dBm nda | 1 1 a8
T2 1 -11,77 d8m 3 factor | T2 1 i factor
i T

Date & SEP 2018 00,4618

Middle Channel / 5MHz / QPSK

Middle Channel / 5MHz / 16QAM

=) ‘ =
1 L
Ref Lovel 2540 chm  Offsel &40 gb = RBW 300 & RafLavel 2540 cim  Offset 640 db = RAW 10
e At EN 1942w YBW 300 kHr  Mode Auto FFT o Att W0 dE SWT i w VBW 300 Mode Auto FFT
SGL Count 100/100 SGL Count 1007100
(@50 M fo 351 Max
_ GLED 14,24 0B GLED 1,00 dnm|
20 ane ¥ L73241000 GHz| 20 dne 0 Gz
.- A . ot 26.00 di D . Al 26.00 d
LR 7 5055000000 Mz o ] b 955000000 MHz
2.9 | 0.9
5 Ty % Ty L]
ELY 7 - ) 7 -
! \ / \
20 de i - 20 d 4 4
{ \ o !
ot aleo = — o =
40 dBm
<50 df <50
50 dBr &0 o
70 df -7 dim.
CF 17925 GHz 1001 pis Span 10,0 MHz CF 1.7925 GHz 1001 pis Span 10.0 MHz
Marker | Marker ]
Type | Ref | Tre | ¥-valug I ¥-value | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
(- f E 14 24 dBm e down 5.055 Hz | - 14,09 dem e down 4858 MRz ||
71 B -32.03 dBm ndg 26.00 d8 || Tl L 08 dBm a8
T2 1 0o dBm 3 factor 39 | T2 1 i factor
i

Date § SEP.2018 005513

Highest Channel / 5SMHz / QPSK

Highest Channel / 5MHz / 16QAM

Date: § SEP.2018 D0 57,46

=] ] =)
1 L
Ref Lovel 25.40 dim  Offset 540 db = RAW 100 kHz Raf Laval 2540 dbm  Offset 540 di « RBW 100
e At dE SWT 1% 2 - VBW 3 Mode Auto FFT ke Att e SWT i2 2 - VBW 300 Mode Auto FFT
SG6L Count 1007100 SGL Count 100/108
Max | e
= [ZEIEY] 1.9 dim| = [ZETEY]
0 dne f 1,75150100 GH Acem
i ¥ s P iYW 2600 d8 " ALl a p
1048 T \ 5005000000 M-z oy H 4 y 5015000000 Mz
| Q lactor 1 bl \ 3490
od o T
iy % \
-10 g 5 3 -10 o v
201 / \ o y \
f Y { \
{ LS - | A
= = S Y S ]
<501 50
50 dar £
i -7 dim:
CF 1.7525 GHz 1001 pts Span 10.0 MHz CF 1.7525 GHz 1001 pts Span 10.0 MHz
Marker | Markar |
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 Hz 14.93 dBm ndB. down 5 [ 1 1753158 GHz 13.49 dBm ndB. down 5015 MHZ |
T 1 e} m nds 1 L 1.7500 -32.78 dBm nds
T2 1 1755007 GHz  facior T2 1 1755027 GF -12,58  facior |
_
i T
] ] ] ] TITUTIAL) &

Dafe 6 SEP. 2016 00 57.57

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158

FAX . 86-0512-5790-0958

FCC ID : MSQX008DC

Page Number 1 A41 of A159
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Report Version : Rev. 01
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SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 4

Lowest Channel / 10MHz / QPSK

Lowest Channel / 10MHz / 16QAM

Date 6 SEP.2018 01:04 52

5 =] =)
1 L
0 dim  Offset 640 db = RBW 300 & RafLavel 2540 Ghm  Offset 640 cb = RBW 300 bHT
e At MdE SWT 12415 w VAW Mode Auto FFT o Att MGE SWT 1282w VBW  1MHT  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@101 Man @170 Max
GLE GLE
47 e [ER TS y 20 d& m ;
. ? = 7 1Mz
- e ~— ~ 2600 d1) Dy PRI ¥ - 2600 diy
1048 I “ B.010000000 MH:| 10 o [ \ B.670000000 MHz|
. / \ 1784 u / \ 1213
E i T
J ! ] |
10 ¥ a0 % L
: | \
=T | — / |
20 d 3 20 7 T
f 3 ~ 5 /
30 dam - are -30 dim - — ——
0 A0 Hm
<50 df <50
50 dr 50 df
70 df -7 dim.
CF 1.716 GHz 1001 pts Span 20,0 MHz CF 1.715 GHz 1001 pts Gpan 20,0 MHz
Marker | Markear |
Type | Ref | Tre | ¥-valug ¥-value | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result |
(- f 1718377 1652 e down | - 1 7 3 14.90 dem e down (X |
T1 i E nda | 1 1 -11.17 dém nda
T2 1 0 factor | = 1 -10,65 dam 0 factor
i

Cate: 6 SEP 2016 01:05:02

Middle Channel / 10MHz / QPSK

Middle Channel / 10MHz / 16QAM

: (=) (=1
1 L
Ref Lovel 2540 Chm  Offsel &40 gb = RBW 300 & RafLavel 2540 Ghm  Offset 640 cb = RBW 300 bHT
e At WMdE SWT 12415 m VBW Mode Auto FFT o Att W dE SWT 126 1= w VBW  1MHD  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
= > GLED 16,11 anm - GLED 13,93 anm|
048 r 1FFLINL0 QM| Lk L 17102420 GHz
o e e B [ N e 26.00 4B Dy A AN | i OB AP 2600 dB)
LR \ 5.830000000 MH2 o 7 B \ 5.830000000 Mz
i | 176 / Q factor | 126.0)
od , 0
k ] X
-0 T -0 7
: 20 d f g
i 7 U] [ e ) '~\ J \ - 7 2. .
£t ! =
40 8 40 dam
<50 df <50
B0 dEr &0 d
70 df -7 dim.
CF 1.7925 GHz 1001 pts Span 20,0 MHz CF 17925 GHz 1001 pts Gpan 20,0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
(- f 3 16.11 dem e down D63 Hz | - 13.93 dem e down
T1 i -9.83 dBm nda 1 1 nda
T2 1 -9, 70 dim i factor T2 1 i factor
i

Date 6 SEP.2018 011158

Cate: 6 SEP 2016 011208

Highest Channel / 10MHz / QPSK

Highest Channel / 10MHz / 16QAM

f =] =)
1 L
Rof Lovel 25.40 dim  Offset 40 dim  Offset 540 di w RBW 300 kHz
e At dE SWT Mode Auto FFT 0GB SWT 12642 e VBW  1MHD  Mode Auto FFT
S6L Count 1007100 351 Count 100/100
(@271 M | e
= M, = [REIED] y 30 dnm}
0 dne 1 20dmn 1 17516500 G
. ~ e LAt d . A oo ey, o STy 26.00 du
Rl 7 N 2630000000 Mz Sl Bw \ 2670000000 Mz
§ /! \ 182,0f u / Q factor \ 181.1
i ] ) i ! 1
U o A
-10 e L 10 e 5 3
/ |
X ] -
A \; A L
-501 <50
50 dar 500 o
T d -7 dim:
CF 1.75 GHz 1001 pts Span 20.0 MHz CF 1.75 GHz 1001 pts Span 20.0 MHz
Marker | Markar |
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 z 16.38 dBm B down G863 MHZ | [ 1 1751658 GHz 1430 dBm ndB. down
1 i nds E: | 31 i 1.7451 -12.44 nds
T2 1  facior T2 1 1.754835 GHz =  facior
i

Date: 6 SEP.2018 011431

Daie 6 SEP.2016 011442
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FCC ID : MSQX008DC
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1 A42 of A159




SPORTON LAB.

FCC RF Test Report

Report No. : FG690101B

LTE Band 4

Lowest Channel / 15MHz / QPSK

Lowest Channel / 15MHz / 16QAM

Date 8 SEP.2018 01 2187

5 1 [=] [=]
1 L
0 dim  Offset 640 db = RBW 300 & RafLavel 2540 Ghm  Offset 640 cb = RBW 300 bHT
e At MdE SWT 12415 w VAW Mode Auto FFT o Att MGE SWT 1282w VBW  1MHT  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
> mMIL1] mMIL1] o
e 20 de "- 17210000 GHa
- B\ P L - | ppa S 26.00 )
1048 IV 14 266000000 MH2 10 o b=~ il | Bw S 14476000000 MHz|
. { 1209 [ 1184}
od + 0 i t
ELY 1} - 10 = \;
/ ‘ \
200 de 20 i 7
I i \
30 dem _f 1 e 50 - —— ——
| |l .y Y P o
40 dd Aty dam
<50 df <50
50 dr 50 df
70 df -7 dim.
CF 1.7175 GHz 1001 pts Span J0.0 MHz CF 1.7175 GHz 1001 pts Gpan J0.0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug ¥-valug | Function | Function Result | Type | Ref | Tre | ¥-valug | Function | Function Result
(- f e down 14,265 | - 1 14 35 dam e down 14,476 MHE |
T1 i nda | 1 1 nda 2 |
T2 1 3 factor | T2 1 3 factor

Cate 6 SEP 2016 01 21:47

Middle Channel / 15MHz / QPSK

Middle Channel / 15MHz / 16QAM

Date 6 SEP.2018 01 2842

: =) =
1 L
Ref Lovel 2540 Chm  Offsel &40 gb = RBW 300 & RafLavel 2540 Ghm  Offset 640 cb = RBW 300 bHT
e At MdE SWT 12415 w VAW Mode Auto FFT o Att W dE SWT 126 1= w VBW  1MHD  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
= [ZEIED] = mMIL1] 17,47 domj
048 1.7 Lk 172640 Gz
. ] o B 26.00 di . i e B . N 26.00 diy
1048 Bw " 14, 5USH00000 MH2 10 o { = *\ 14476000000 MHz|
o Q lactor | 119.1 0 da | i 119.4)
E e +
f \ |
ELY y + 10 -
. / | =
20 i o Y 20 ¢
/ \ /
Y AR ~ ~ _n o, TATOE o, Aapin fn o]
40 8 40 dam
<50 df <50
B0 dEr &0 d
70 df -7 dim.
CF 1.7925 GHz 1001 pts Span J0.0 MHz CF 17925 GHz 1001 pts Gpan J0.0 MHz
Marker Markear
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result Type | Ref | Tre | ¥-valug | Function | Function Result
(- f e 2 e down B - 12.47 e down 14
T1 i nda 1 1 E m nda
T2 1 0 factor T2 1 - dBm 0 factor

Cate' 6 SEP 2016 01.38:53

Highest Channel / 15MHz / QPSK

Highest Channel / 15MHz / 16QAM

: [=] [=]
| L
Ref Lovel 25,40 dim  Offset S0 0Em  Offset &40 oF = RBW 300
o At e SWT Mode Aute FFT e SWT 1262 @ VAW 1MHZ  Mode Auto FFT
Sel count 100/100 SGL Count 100710
@170 Max | e
». M 13,82 dom| = .24 anm}
s 11 17499000 GHe| a0 1 W) Gz
Ny I A | TS 261t Ny r . E y oo e
AS08 7 Bw ) 14.386000000 MH2 e i ’ ¥ N 14505000000 Miz
| Q factor 1214 ! \ 120,48
o4 Odi T T
g i ] |
i ) = e ] E
E ] Y
/ / by
20 di i y
i \ f Tk
f Y L s O
- 7 o= X
50 <50
<60 d8n <60 df
i -7 dém
CF 1.7475 Gz 1001 pts Span 30.0 MHz CF 1.7475 Gz 1001 pts Span 0.0 Mz
Marker | Marker |
Type | Ref | Tre X-valie Y-value Function Function Resull Type | Bef | Tre X-value V-value Function Function Result
f I I i i I f i I i i I
MI 1 13.82 dBm | noB down 19,388 Wz | [ 1 T 1324 dem | nob down 14505 MHE ||
i1 F, ndg 26.00 d8 || i1 L ndg .00 da ||
T2 1 q factor 1Z1s | T2 i q factor |

Date: § SEP.2018 013116

Dafe 6 SEP. 2016 01:31:26
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SPORTON LAB.

FCC RF Test Report Report No. : FG690101B

LTE Band 4

Lowest Channel / 20MHz / QPSK

Lowest Channel / 20MHz / 16QAM

5 =] =)
1 L
0 dim  Offset 540 g6 = RBW 3 AT RafLavel 25,40 ghim  Offset 640 cb = RAW 1 Mz
ke At B SWT 57z w VBW 3MH:  Mode Auto FET e Att W dE SWT 57 = w VBW 3MHz  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
m GLED GLED
s == = Lol - SIFIT6TH0 GH
N / P T e o ~— . s~ = 1 2600 diy
— 1 10 48 T \ 20300000000 MHz
\ / .t
o 4 el 7 A s
b ! / !
BT 10 - ¥
i | { {
| \ / \
20 g { 20 dE . .
Y, L B n f g e |
<30, g AR
40 8 40 dam
<50 df <50
50 dr 6
70 df -70 dam
CF 1.72 GHz 1001 pts Span 40,0 MHz CF 1.72 GHz 1001 pts Gpan 10.0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug | Function | Function Result | Type | Ref | Tre | I ¥-valug | Function | Function Result
(- f 171876 e down 0, | - 1 3 159 e down 203 Wz |
T1 i 1 nda | 1 1 -10:52 d nda 26 |
T2 1 1 0 factor | T2 1 10,6+ dam 0 factor |
i

Date 6 SEP.2018 01.3521

Cate 6 SEP 2016 01:35:52

Middle Channel / 20MHz / QPSK

Middle Channel / 20MHz / 16QAM

: =) =
1 L
Ref Lovel 2540 G0m  Offsat &40 db w RBW 1 MHT RafLavel 25,40 ghim  Offset 640 cb = RAW 1 Mz
e At B SWT 57z w VBW 3MH:  Mode Auto FET e Att MGE SWT 57z m VBW 3MH:  Mode Auto FFT
SiL Count 1007100 SGL Count 1007100
(@50 M fo 351 Max
> [ZEIED] 5 dnm| ] ML)
O = e e ~ 1 ) Gz PR . 1.7%
o = or 2600 diy o / S i Nt - T Yo 2000 di
O ] 20.30DH00000 M2 i B \ 20, 180000008 MH:z|
\ 8.0 Q factor \ 85
o - £ o i o
L1} A T I}
T \ ¥
ELT. £ T <10 ! i
[ \
f \ { X
40 8
<50 df <50
50 dr &0 d
70 df -70 dam
CF 1.7925 GHz 1001 pts Span 40,0 MHz CF 17925 GHz 1001 pts Gpan 10.0 MHz
Marker | Markear
Type | Ref | Tre | ¥-valug I ¥-valug | Function | Function Result | Type | Ref | Tre | %-value I ¥-valug | Function | Function Result
(- f 17.45 dem e down 20,3 MHZ | - 1 25 7 e down
T1 i nda 26.00 d8 || 1 1 nda
T2 1 0 factor T2 1 0 factor
i

Date 6 SEP.2018 014527

Cate 6 SEP 2016 01:45:37

Highest Channel / 20MHz / QPSK

Highest Channel / 20MHz / 16QAM

B =] =)
1 L
Ref Lovel 25.40 dim  Offset 540 db » RAW 1 MHz 40 dim  Offset 540 di w RBW 1 MHz
ke ALt A HE SWT 572w VBW 3MH: Mode Auto FFT e SWT  574: w VBW 3MH:  Mode Auto FFT
SG6L Count 1007100 SGL Count 100/108
@170 Max | e
= maa,, 16.30 dim| = i 0 dnm|
0 dne - x 17508140 Gz Acem 3 1 aHe
» ol TN, 2008 dH) . i e o i S = 00 du
Rl Bw \ 20260000000 Mz Sl 20180000000 Mz
Q factor | 86.4) / \ 80,1
od 0 dfe 7 T
] !
. Ao ] 4
3 i '] i
-1 + “ 10 ! L
| I |
| \ /
20 ! L e | \
20 — - 20 ¢ 1
= 5 ~ ~ I [ Ve
Eart R 30 e ——— — e
A0 o2 40 dim.
-501 50
50 dar 500 o
i -7 dim:
CF 1.745 GHz 1001 pts Span 40.0 MHz CF 1.74% GHz 1001 pts Span 40.0 MHz
Marker | Markar
Type | Ref | Tre | X-value 1 Y-value | _Function__| Function Resull | Type | Rof | Tre | X-value 1 Y-value | _Function__| Function Result
M1 1 16.30 dBm ndB. down 0,2 z | [ 1 1752592 GHz 16.30 dBm ndB. down 20,18 MHE ||
T S nds | 1 L -10 nds 26,00 d8 ||
T2 1  facior | T2 1 -10.35  facior M|
_
i

Date: § SEP.2018 014800

Date 6 SEP.2016 01:4510
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=amanas. FCC RF Test Report Report No. : FG690101B

LTE Band 5
Lowest Channel / 1.4MHz / QPSK Lowest Channel / 1.4MHz / 16QAM
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Middle Channel / 1.4MHz / QPSK Middle Channel / 1.4MHz / 16QAM
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Highest Channel / 1.4MHz / QPSK Highest Channel / 1.4MHz / 16QAM
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