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%7~ [ACCREDITED)

KOARN ING CERT #502

FCC RADIO TEST REPORT

FCCID : S9GQ410US01
Equipment . LTE Access Point
Brand Name . Ruckus
Model Name : Q410US01
Applicant . Ruckus Wireless Inc.
350 W. Java Dr., Sunnyvale CA 94089 USA
Manufacturer . Ruckus Wireless Inc.
350 W. Java Dr., Sunnyvale CA 94089 USA
Standard . 47 CFR Part 2, 96

The product was received on May 14, 2020 and testing was started from May 18, 2020 and completed
on May 19, 2020. We, Sporton International (USA) Inc., would like to declare that the tested sample
has been evaluated in accordance with the test procedures given in ANSI/ TIA-603-E and has been
in compliance with the applicable technical standards.

The report must not be used by the client to claim product certification, approval, or endorsement by
A2LA or any agency of government.

The test results in this variant report apply exclusively to the tested model / sample. Without written
approval of Sporton International (USA) Inc., the test report shall not be reproduced except in full.
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Approved by: Ken Chen

Sporton International (USA) Inc.
1175 Montague Expressway, Milpitas, CA 95035
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History of this test report

Report No. Version Description Issued Date
FG200218003 01 Initial issue of report May 25, 2020
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Report No. : FG200218003
Summary of Test Result
Report Ref Std. Result
Test Items Remark
Clause Clause (PASS/FAIL)
3.4 §2.1046 Conducted Output Power Reporting only -
- §96.41 Peak-to-Average Ratio Not Required -
Effective Isotropic Radiated Power Pass -
3.5 §96.41
Power Density Pass -
§2.1049 i ) .
3.6 Occupied Bandwidth Reporting only -
§96.41
§2.1051 .
- Conducted Band Edge Measurement Not Required -
§96.41
§2.1051 ) o .
- Conducted Spurious Emission Not Required -
§96.41
Frequency Stability for .
- §2.1055 Not Required -
Temperature & Voltage
§2.1051 ) . o .
- Radiated Spurious Emission Not Required -
§96.41

Remark: This is a variant report by adding 256QAM modulation. All the test cases were performed
on original report which can be referred to FCC ID: S9GQ410USO01.

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product

specification.

TEL : 408 9043300
Report Template No.: BU5-FGLTE96 Version 2.4

Page Number 14 of 12
Issued Date : May 25, 2020
Report Version 101
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1 General Description
1.1 Product Feature of Equipment Under Test

LTE

Product Specification subjective to this standard

Antenna Type

| PIFA Antenna

1.2 Modification of EUT

No modifications are made to the EUT during all test items.

1.3 Testing Location

Test Site

Sporton International (USA) Inc.

Test Site Location

1175 Montague Expressway, Milpitas, CA 95035
TEL : 408 9043300

Sporton Site No.

Test Site No.

THO1-CA
Test Engineer Jordan Huang
Temperature 21~25°C
Relative Humidity 51~54%

1.4 Applied Standards

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

following standards:
+ ANSI C63.26-2015

+ ANSI / TIA-603-E

+ 47 CFR Part 2, 96

+ FCC KDB 971168 D01 Power Meas. License Digital Systems v03r01
+ FCC KDB 940660 D01 Part 96 CBRS Egpt v02

+ FCC KDB 662911 D01 Multiple Transmitter Output vO2rO1.

+ 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. The TAF code is not including all the FCC KDB listed without accreditation.

TEL : 408 9043300
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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 v03r01 with maximum output power.

Bandwidth (MHz) Modulation RB # Test Channel
Test Iltems | Band
14 | 3 5 | 10 | 15 | 20 | QPSK | 16QAM|64QAM|256QAM| 1 |Half [Full | L | M | H
Max. Output
48 = = \Y \Y v Y \Y v \Y v \Y
Power
EIRP Power
. 48 - - \Y \Y v v \Y v \Y
Density
26dB and
99% 48 - - Y \Y Y v \ v Y
Bandwidth
E.LR.P 48 - - \Y \Y v v \Y v \Y
1. The mark “v “ means that this configuration is chosen for testing
2. The mark “-“ means that this bandwidth is not supported.

Remark 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.

TEL : 408 9043300 Page Number 16 of 12
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2.2 EUT Operation Test Setup

The RF test items, utility “TMCIDVtClient tool ” was installed in Notebook which was programmed in
order to make the EUT get into the engineering modes to provide channel selection, power level, data

rate and the application type and for continuous transmitting signals.

2.3 Measurement Results Explanation Example

For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
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 and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Example :
Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

2.4 Frequency List of Low/Middle/High Channels

LTE Band 48 Channel and Frequency List

BW [MHZz] Channel/Frequency(MHz) Lowest Middle Highest

Channel 55340 55990 56640

20 Frequency 3560.0 3625.0 3690.0

Channel 55290 55990 56690

10 Frequency 3555.0 3625.0 3695.0

TEL : 408 9043300 Page Number : 7 of 12
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SPORTON LAB.

3 Conducted Test Items
3.1 Measuring Instruments

See list of measuring instruments of this test report.

3.2 Test Setup

3.2.1Conducted Output Power

I - - = \

Spectrum Analyzer EUT

3.2.2EIRP Power Density, Occupied Bandwidth

I - - = \

Spectrum Analyzer EUT

3.3 Test Result of Conducted Test

Please refer to Appendix A.

TEL : 408 9043300 Page Number : 8 of 12
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3.4 Conducted Output Power

3.4.1Description of the Conducted Output Power Measurement

The EUT shall be set at maximum power through commands provided by manufacturer. The measured

power in the radio frequency at the transmitter output terminals shall be reported.

3.4.2 Test Procedures

1 Connect the transmitter output port of EUT to the spectrum analyzer.

2 Set EUT to transmit at maximum output power.

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

Measure the maximum power at RF output terminals.

TEL : 408 9043300 Page Number : 9 of 12
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3.5 EIRP and Power Density

3.5.1Description of the EIRP and Power Density Measurement

The EUT shall be set at maximum power through commands provided by manufacturer, and the EIRP
limit shall apply to any 10 MHz portion of the bandwidth.

The testing follows ANSI C63.26-2015 Section 5.2.5.5

According to KDB 412172 D01 Power Approach,

EIRP = Pt + Gy — Lc, 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

EIRP and PSD limits for CBRS equipment as below tabel:

: Maximum EIRP Maximum PSD
Device
(dBm/10 MHz) (dBm/MHz)
Category A CBSD 30 20

3.5.2Test Procedures

The testing follows procedure in Section 5.2 of ANSI C63.26-2015 and KDB 940660 D01 Part 96 Eqgpt

v02 Section 3.2(b)

Set instrument center frequency to OBW center frequency.

Set span to at least 1.5 times the OBW.

Set the RBW to the specified reference bandwidth (often 1 MHz).

Set VBW 2 3 x RBW.

Detector = RMS (power averaging).

Ensure that the number of measurement points in the sweep = 2 x span/RBW.
Sweep time = auto couple.

Trace mode = max hold.

Use the peak marker function to determine the maximum amplitude level within the
reference bandwidth (PSD).

10. Determine the EIRP by adding the effective antenna gain to the adjusted power level.
11. For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple
Transmitter Output v02r01.

Method (c): Measure and add 10 log(Nant) dB.

With this technique, spectrum measurements are performed at each output of the
device, but rather than summing the spectra or the spectral peaks across the
outputs, the quantity 10 log(Nant) dB is added to each spectrum value before
comparing to the emission limit. The addition of 10 log(Nant) dB serves to apportion
the emission limit among the Nyt outputs so that each output is permitted to
contribute no more than 1/Nant M of the PSD limit.

=

© 0N OA~LN
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3.6 Occupied Bandwidth

3.6.1Description 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

The testing follows ANSI C63.26-2015 Section 5.4.3 (26dB) and Section 5.4.4 (990B)

1. The EUT was connected to spectrum analyzer via a power divider.

2. 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.

3. 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.

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

5. 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)

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

7. 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.

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

bandwidth.
TEL : 408 9043300 Page Number 0 11 of 12
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4 List of Measuring Equipment
. . Calibration
Instrument Manufacturer [ Model No. |Serial No. |Characteristics Date Test Date Due Date Remark
May 18, 2020~ Conducted
Hygrometer Testo 608-H1 45142595 N/A Aug. 07, 2019 Aug. 06, 2020
May 19, 2020 (THO1-CA)
. Rohde & May 18, 2020~ Conducted
Signal Analyzer FSV40 101089 10Hz~40GHz | Aug. 29, 2019 Aug. 28, 2020
Schwarz May 19, 2020 (THO1-CA)
TEL : 408 9043300 Page Number 1 12 of 12
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Appendix A. Test Results of Conducted Test
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LTE Band 48

Average Power

LTE_10MHz_256QAM_2TX

Channel Frequency DQ Port 1 Port 2 Power Power
(MHz) (dBi) (dBm) (dBm) (dBm) (W)

55290 3555 2.62 22.22 21.35 24.82 0.3032

55990 3625 2.62 22.13 21.47 24.82 0.3036

56690 3695 2.62 21.28 21.49 24.40 0.2752

LTE_20MHz_256QAM_2TX

Channel Frequency DG Port 1 Port 2 Power Power
(MHz) (dBi) (dBm) (dBm) (dBm) (W)

55340 3560 2.62 22.37 22.32 25.36 0.3432

55990 3625 2.62 21.96 20.95 24.49 0.2815

56640 3690 2.62 21.85 21.32 24.60 0.2886

TEL : 408 9043300 Page Number : Al of A12
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Spectrur Spectrum
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12.92 dBm|
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Mi[1] 15.33 dBm|
3.6248050 GHz|

Mi[1]
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-20 dBm—4 \
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Spectrum [a Spectrum [a

Ref Level 30.00 d8m  Offset 2586 d8 @ RBW 1 Mz RefLevel 30.00 dém  Offset 2566 06 @ RBW 1 Mz
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e A o N
\
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s — | e <
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Bandwidth 10.00 MHz Power 21.28 dBm Tx Total 21.28 dBm Bandwidth 10.00 MHz Power 21.49 dBm Tx Total 21.49 dBm
it 4 )il

Date: 19.MAY 2020 10:13.27 Date: 19 MAY 2020 10.17.24
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Spectrur

Ref Level 30.00 dém
- ALt

Offset 25.86 di & RBW 1 MHz

20 dB & SWT 20 ms @ VBW 3 MHz _ Mode Sweep

Spectrum
Ref Level 30.00 dém

o AL 20 6B @ SWT

Offset 25.68 dB & RBW 1 MHz

20 ms @ VBW 3 MHz  Mode Sweep
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Mi[1]
20 dem—|
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)t J

Date: 19.MAY 2020 10.40.08

Spectrur

[0 37m Max

Mi[1] 11.04 dBm|
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691 pts

hannel Power
Bandwidth 20.00 MHz

Power 22.32 dBm

Tx Total 22.32 dBm

o

Ref Level 30.00 dém  Offset 25.06 dé & RBW 1 MHz

20 dB @ SWT

L )

| Measuring... @

Date: 18.MAY 2020 10:38.39

Spectrum

Ref Level 30.00 dém

Offset 25,66 dé @ RBW 1 MHz

691 pts

pan 30.0 MHz

———
‘Channel Power
Bandwidth 20.00 MHz Power 21.96 dBm

Tx Total 21.96 dBm

)t J

Date: 19.MAY 2020 11:34.02
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EIRP Power Density

LTE_10MHz_256QAM_2TX

Channel Frequency DG Power Power EIRP EIRP
(MHz) (dBi) (dBm) W) (dBm) (W)
55290 3555 2.62 24.82 0.3032 27.44 0.5542
55990 3625 2.62 24.82 0.3036 27.44 0.5550
56690 3695 2.62 24.40 0.2752 27.02 0.5031
LTE_10MHz_256QAM_2TX
Channel Frequency DG Port 1 Port 2 PSD EIRP PSD EIRLlijml?fD
(MHz) (dBi) (dBm/MHz) | (dBm/MHz) | (dBm/MHz) | (dBm/MHz) (dBm/MHz)
55290 3555 2.62 13.72 13.42 16.58 19.20
55990 3625 2.62 13.61 13.50 16.57 19.19 20
56690 3695 2.62 12.84 13.53 16.21 18.83
LTE_20MHz_256QAM_2TX
Channel Frequency DG Power Power EIRP EIRP
(MHz) (dBi) (dBm) W) (dBm) W)
55340 3560 2.62 25.36 0.3432 27.98 0.6274
55990 3625 2.62 24.49 0.2815 27.11 0.5146
56640 3690 2.62 24.60 0.2886 27.22 0.5276
LTE_20MHz_256QAM_2TX
Channel Frequency DG Port 1 Port 2 PSD EIRP PSD EIRL?mTfD
(MHz) (dBi) (dBm/MHz) | (dBm/MHz) | (dBm/MHz) | (dBm/MHz) (dBm/MH2)
55340 3560 2.62 11.09 11.06 14.09 16.71
55990 3625 2.62 11.11 9.68 13.46 16.08 20
56640 3690 2.62 10.95 10.03 13.52 16.14
TEL : 408 9043300 Page Number 1 Ad of A12
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LTE Band 48 / 10MHz

Lowest Channel / 10MHz / 256QAM Port 1

Lowest Channel / 10MHz / 256QAM Port 2

Spectrum =

Spectrum =
Ref Level 30.00 dém Offset 2588 d8 & RBW 1 MHz Ref Level 30.00 d8m Offset 2588 dB & RBW 1 MHz
e At 20dE @ BWT___ 20ms @ VBW 3MH: _Mode Sweep e an 20 0B @ SWT__ 20ms @ VBW 3 NMHz _Made Sweep
@ 1Rm Max [@1Rm Max
mi[1] 13.72 dBmj mi[1] 13.42 dBmj
3.5532200 GHz| 3.5550220 GHz|
20 dBm 20
M: M1
RS S USSR WA S ov PR NN . SN S
10 dBm - . 10 Ve \
/ \ / N,
/ B
od y - ol / A
/ /
/ \ /
-1od i T -10di /* -
/ \ / \\
20 df -20 df
/ \ / \
20 407 X 30 dom C
] b ——
a0 -40
-50 df -50 d
60 d -60 df
CF 3.555 GHz 691 pts Span 15.0 MHz CF 3.555 GHz 691 pts Span 15.0 MHz
ARLER] = s o, SRR = LR LS|
L )i | Measuring... BUARERALE e 4 [ I T Measurna.. WAL e y,
Date: 19.MAY 2020 09:27 39 Date: 18 MAY 2020 08 2857

Middle Channel / 10MHz / 256QAM Port 1

Middle Channel / 10MHz / 256QAM Port 2

Spectrum =

Date: 19.MAY 2020 09.48:55

Spectrum =
Ref Level 30.00 dom  OFfset 25.06 4o @ RBW 1 MHz RefLevel 30.00 dbm  Offset 26.06 06 @ RBW 1 MHz
Jo Att 20 dB @ SWT 20 ms @ VBW 3 MH2  Mode Sweep fo Att 20 dB & SWT 20ms & VBW 3 MHz Mode Sweep
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DCate: 19.MAY 2020 08.54:35

Measuring...  §UN)

L] @

Highest Channel / 10MHz / 256QAM Port 1

Highest Channel / 10MHz / 256QAM Port 2

Spectrum - Spectrum -
Ref Level 30.00 d&ém Offset 2588 d8 & RBW 1 MHz Ref Level 30.00 dém Offset 2588 dB & RBW 1 MHz
o au 20 dB @ SWT 20 ms @ VBW 3 MHz _Mode Sweep o At 20 de @ SWT 20ms @ VBW S MHz Mode Sweep
(@ iFm tax [@1Rm Max
Mi[1] 12.84 dBm)| Mi[1] 15.53 dBm|
3.6989290 GHZ] 3.6950430 GHZ]
20 dBm 20
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SRR ESSUUNV R N [N W, JUS — S S e —
10 d8m — 10 — -
/ ™ 4 B
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od \ 0 \
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-10 df r ~ 10 df -
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/ \ / \
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h / \
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S0 d -50 di
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e ————— L
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Date: 19.MAY 2020 10:27.28

L )i J

Date: 19.MAY 2020 10.23:37

Measuring... I
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somran as. FCC RADIO TEST REPORT Report No. : FG200218003

LTE Band 48 / 20MHz
Lowest Channel / 20MHz / 256QAM Port 1
(Specrom ) =)

Lowest Channel / 20MHz / 256QAM Port 2

Spectrum 2
Ref Level 30.00 d&ém Offset 2588 d8 & RBW 1 MHz Ref Level 30.00 d8m Offset 2588 dB & RBW 1 MHz
p ALt 20 dB & SWT 20 ms & VBW 3 MHz  Mode Sweep b ALL 20 dB & SWT 20 ms & VBW 3 MHz  Mode Sweep
@ 1Rm Max [@1Rm Max
mi[1] 11.09 dBmj mi[1] 11.06 dBmj
3.5682920 GHZ| 3.5680320 GHZ|
20 d8émv 20
e .
10 d8m = - e == 10 S == X
/ /
od ’,
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L R J Measuring..  WURELO B e @ L R J Measuring...  @UUL00CD WS 4
Date: 19.MAY 2020 104523

DCate: 19.MAY 2020 10.47.37

Middle Channel / 20MHz / 256QAM Port 1 Middle Channel / 20MHz / 256QAM Port 2

Spectrum = Spectrum =
Ref Level 30.00 dom  Offset 25.00 d6 e RBW 1 MMz RefLevel 30.00 dom  Offset 25.06 06 @ RBW 1 MHz
Jo Att 20 dB @ SWT 20ms @ VBW 3 MHz Mode Sweep f= Att o0 B & SWT 20ms & VBW 3 MHz Mode Sweep
(@ 17m Max [0 37m Max
ML[1] 1111 derm| ML[1] 9.68 dBm]
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CF 3.625 GHz 691 pts Span 30.0 MHz CF 3.625 GHz 691 pts Span 30.0 MHz
— — o — — o
L L J7 Heasuring...”” HNNNNNRD W 4 L L 7 teasuring... @ARREANAD W6 4
Date’ 19 MAY 2020 11:43.67 Date: 16 MAY 2020 114212

Highest Channel / 20MHz / 256QAM Port 1 Highest Channel / 20MHz / 256QAM Port 2

Spectrum - Spectrum -
Ref Level 30.00 dbm  OFset 25.06 d8 & RBW 1 MMz Ref Level 30.00 dbm  Offsel 2666 06 & RBW 1 MHz
o au 20 dB @ SWT 20 ms @ VBW 3 MHz _Mode Sweep o att 20 @ SWT _ 20ms @ VBW 3MHz Mode Sweep
[0 1Fm Max [0 37m Max
Mi[1] 10.95 dBm| Mi[1] 10.03 dBm|
3.6818810 GHZ] 3.6984660 GHZ]
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M1 M.
10 d8m 5. S — = 10 —_—
/
Il \ i/
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/ \ / i
| | |
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CF 3.69 GHz 691 pts Span 90.0 MHz CF 3.69 GHz 691 pts Span 90.0 MHz
e ———— L
L L ] Measuring... § V) L )i ] Heasuring... W
Date: 19.MAY 2020 1201:50

Date: 19.MAY 2020 11.59.02

TEL : 408 9043300 Page Number : A6 of A12



somran as. FCC RADIO TEST REPORT Report No. : FG200218003
26dB Bandwidth
Mode LTE Band 48 : 26dB BW(MHz)
Mod. 256QAM
BW 10MHz 20MHz
Port Port 1 Port 2 Port 1 Port 2
Lowest CH 9.73 9.67 18.74 18.74
Middle CH 9.67 9.71 18.74 18.74
Highest CH 9.73 9.71 18.70 18.78
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FG200218003

LTE Band 48

Lowest Channel / 10MHz / 256QAM Port 1

Lowest Channel / 10MHz / 256QAM Port 2

Spectrum = Spectrum =
Ref Level 20.00 dém Offset 25.88 d@ & RBW 300 kHz Ref Level 20.00 Offset 2588 d& & RBW 300 kHz
jo ALt 10de  SWT 18.9 ps @ VBW 1MHz  Mode 4uto FFT po ALL 10 dB SWT 18.0 ps & VBW 1MHz  Mode 4uto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
15.37 dem| Mi[1] 14.17 dem|
R — 3.5576770 GHz| » A N e 3.5523030 GHz|
1o dem [ nds 26.00 dB| n nds 26.00 |
o ! By 9.730000000 MHZ| 5 By 9.670000000 MHZ|
7 Q factor 365.6) Q factor 367.3]
r 1
10 df f \, -10
-20 ( \\ -20
-an d |
v Yo oA M N A oy
A o]
50 df
60 -60
70 df =70 di
CF 3.555 GHz 1001 pts Span 20.0 MHz CF 8.555 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valuae | Function | Function Result | Type | Ref | Trc | X -value | ¥-value | Function | Function Result |
M1 3.557677 GHz 15.37 dBm ndB down 9.73 MHz M1 1 3.552303 GHz 14.17 dém ndB down Q.67 MHz
T 1 3.550085 GHz -10.49 dam nde. 26.00 d& T 1 3.550125 GHz -11.33 dém nde. 26.00 d&
T2 1 3.550815 GH2 -11.34 dém Q factor 365.6 T2 1 3.559795 GH2 -11.83 dém Q factor 367.3
L )i ) Ready Al 4 [ JU )i Ready . 4

Date: 19.MAY 2020 09:23.38

Date: 19.MAY 2020 05.24.09

Middle Channel / 10MHz / 256QAM Port 1

Middle Channel / 10MHz / 256QAM Port 2

Spectrum = Spectrum
Ref Level 20.00 dém  Offset 25.00 db @ RBW 300 khz RefLevel 20.00 dm  Offset 25.00 db @ RBW 300 kHz
jo Att iDde  SWT 130 ps » VBW 1MHz  Mode suto FFT fo Att 10 de  SWT 18.9ps @ VBW 1 MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
Mi[1] 15.83 dem| Mi[1] 13.85 dem|
10 dom P el Nt 3.6289360 GHZ| 0d Rt s s NPV Ny 3.6209240 GHZ|
7 nda. ~ 26.00 da) 7 nd8. 26.00 do
N / B 9.670000000 MHZ . | B 9.710000000 MHZ
Q factor 375.3] I Q factor 372.9|
T
10 =10 di ‘
/ / \
g f 20 - ;
/ J |
N A ~ n
AV MRt o4 ata v el M AR
46 = <40,
50 df =50 di
60 -60
7o d 70 dl
CF 3.625 GHz 1001 pts Span 20.0 MHz CF 3.625 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valuae | Function | Function Result | Type | Ref | Trc | X -value | ¥-value | Function | Function Result |
M1 3.628936 GHz 15.893 dBm ndB down Q.67 MHz M1 3.620924 GHz 13.85 dém ndB down 9.71 MHz
Ti 1 3.620125 GHz -10.40 dBm ndg 26.00 d& T1 1 3.620205 GHz -11.41 dBm ndg 26.00 d&
T2 1 3.629705 GH2 -10.17 dBm Q factor 375.3 T2 1 3.629915 GH2 -12.61 dém Q factor 372.9
il )i ) Ready i 4 [ JU )i Ready i 4

Date: 19.MAY 2020 09.45:64

Date: 19.MAY 2020 05.46.20

Highest Channel / 10MHz / 256QAM Port 1

Highest Channel / 10MHz / 16QAM Port 2

Spectrum - Spectrum -
Offset 25.98 0B & RBW 300 kHz Ref Level 20.00 Offset 2588 dBb @ RBW 300 kHz
SWT 189 ps @ VBW 1MHz  Mode 4uto FFT po Att 10 de SWT 18.9 s @ VBW 1 MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 10k Max
Mi[1] 14.05 dem| A [TEY] 15.10 dem|
10 dam e ST 3.6963590 GHe] 104 AR AT WL VA e 3.6929220 GHe]
7 nds 26.00 dg| 7 nds. 26.00 dg|
R f Bw 0000000 MHz ) / Bw 9.710000000 MHz
| Q factor 4 9.9 1 Q factor 380.3]
| ,
-10 df E] = BLY 4 \
] \ , \
-20 -20
7
/ | / \
a0 d 7 = o J \
IR PV o e A -
] = 40, = P
50 d -50 d
601 -60
70 d 70 di
CF 3.605 GHz 1001 pts Span 20.0 MHz CF 3.695 GHz 1001 pts Span 20.0 MHz
Marker Markar
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value Y-value |__Function | Function Result |
2 3.696350 GHz 12.05 dém gk down 9,73 MHz [ 1 3.692922 GHz 15.10 dBm gk down 9,71 MHz
T1 1 3.690125 GHz -12.37 dBm nde 26.00 d& T 1 3.690165 GHz -11.04 dém nde 26.00 d&
T2 1 3.699655 GHz -12.25 dBm Q factar 375.9 Tz 1 3.699375 GHz -11.32 dém Q factar 380.3
L i ] Ready A V) L )i ] Ready A V)

Date: 19.MAY 2020 10:19.21

Date: 19.MAY 2020 10.18:16
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somran as. FCC RADIO TEST REPORT Report No. : FG200218003

LTE Band 48

Lowest Channel / 20MHz / 256QAM Port 1 Lowest Channel / 20MHz / 256QAM Port 2

Spectrum = Spectrum =
Ref Level 20.00 dém Offset 25.88 d@ & RBW 300 kHz Ref Level 20.00 d Offset 2588 d& & RBW 300 kHz
S 10de SWT  378ps @ VBW 1MHz  Mode Auto FFT o At 1008 SWT  37.8ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
1 Mi[1] 13.68 dem| M1 Mi[1] 12.77 dem)|
A " N M 3.5514090 CHz] b | N A 3.5513290 GHZ]
J e ~ ca S e e |
10 dem e : P g vV 2600 dol 0 T A e e =pgi v 26.00 de}
N By | 18.741000000 MHz B By 18.741000000 MHz
J Q factor J 189.5] J Q factor J 189.5]
10 - ¥ 10 d s 3
20 i | 20 T 1\
] |
30 o ~ 30 7 T
i AT -] ) \ [
) Bt <
s0em: o AT
-50 df =50 di
60 -60
70 df 70 df
CF 3.56 GHz 1001 pts Span 0.0 MHz CF 3.56 GHz 1001 pts Span 0.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function |
M1 1 3.551400 GHz 13.69 dBm ndB down 18,741 MHz M1 1 3.551329 GHz 12.77 dém ndB down
Ti 1 3.55064% GHz -13.81 dBm ndg 26.00 d& T1 1 3.550566 GHz -13.59 dém ndg
T2 1 3.569301 GH2 -12.61 dém Q factor 189.5 T2 1 3.569311 GH2 -13.51 dém Q factor
L )i ) Ready 4 [ JU )i Ready

Date 19.MAY 2020 10.40:51 DCate: 19 MAY 2020 10.41:39

Middle Channel / 20MHz / 256QAM Port 1 Middle Channel / 20MHz / 256QAM Port 2

Spectrum Spectrum
Ref Level 20.00 dom  Offset 25.08 0B @ RBW 300 kHz Ref Level 20.00 dom  OHset 26.08 db e RBW 30D bz
o At 10de SWT  378ps @ VBW  1MHz  Mode Auto FFT o Att 10dE SWT  37.8ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
Mi[1] 13.85 dem| ML 10.66 dem|
10 dom T P 3.6164090 GHZ| o ¥ 3.6309940 GHZ|
f ST A ity V| 26.00 d8| T KAV LN ST (S LY el PR 26.00 d8|
I Q factor \ 193.0f i Q factor 193.7]
T
10 df v -10 TF
I |
-20 \ -20 i
-30 it e I -30 ’
b ~ AL
i e eV
-40 40 ¢
\/\"««rl/‘ \
50 df 50 df
-60 -60
70 d 70d
CF 3.625 GHz 1001 pts Span 40.0 MHz CF 8.625 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 3.616400 GHz 13.85 dBm ndB down 18,741 MHz M1 1 3.630994 GHz 10.66 dém ndB down 18,741 MHz
T 1 3.615600 GHz -11.80 dam nde. 26.00 d& T 1 3.615649 GHz -16.34 dém nde. 26.00 d&
T2 1 3.634351 GH2 -12.60 dBm Q factor 193.0 T2 1 3.634391 GH2 -15.60 dém Q factor 193.7
L )i J Ready BRRRRRAD @ [ JU ) Ready BRRRRRAD @
Date: 19.MAY 2020 11:37.18 Date: 18 MAY 2020 11.36:37

Highest Channel / 20MHz / 256QAM Port 1 Highest Channel / 20MHz / 256QAM Port 2

Spectrum - Spectrum -
| 20,00 dBm _ Offset 25.69 0B & RBW 30D kHz Ref Level 20.00 Offset 2508 dé @ RBW 300 kHz
10 dB 8SWT 378 ps @ VBW  1MHz  Mode Auto FFT po Att 10 de SWT 37.8 s @ VBW  1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 10k Max
MI[1] 12.36 dem| [TEY] M1 11.79 dem)|
b 3.6973130 GHe] 3.6985110 GHe]
e d — A
1o dem T A TV 26.00 de} o WYy AT e ey Y 26.00 de}
J Q factor J 197.7] Q factor 196.9]
10 dl I'f 3 10 o T
-20 | 20 I
r l [ ‘»
20 d 30 di -
B TTun A A PN\ " o T\
i ! \ y
4T S v R ie *
50 d 50 o
601 -60
70 d 70 di
CF 3.60 GHz 1001 pts Span 0.0 MHz CF 3.69 GHz 1001 pts Span 0.0 MHz
Marker Markar
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result | Type | Ref | Trc | X-value | ¥-value |__Function | jon Result |
2 3.697313 GHz 12.36 dém gk down 18,701 MHz [ 3.698511 GHz 11.73 dém gk down 18,761 MHz
T1 1 3.680609 GHz -13.80 dBm nde 26.00 d& T 1 3.680680 GHz -13.37 dém nde 26.00 d&
T2 1 3.699311 GHz -14.60 dBm Q factar 197.7 Tz 1 3.699471 GHz -14.13 dém Q factar 196.3

L ﬂ ] Ready A V) L R ] Ready

Date: 19.MAY 2020 11:54.33 Date: 19.MAY 2020 11.53.49

p
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somran as. FCC RADIO TEST REPORT Report No. : FG200218003
Occupied Bandwidth
Mode LTE Band 48 : 99%0BW(MHz)
Mod. 256QAM
BW 10MHz 20MHz
Port Port 1 Port 2 Port 1 Port 2
Lowest CH 8.95 8.95 17.90 17.90
Middle CH 8.95 8.95 17.90 17.90
Highest CH 8.95 8.95 17.90 17.90
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somran as. FCC RADIO TEST REPORT Report No. : FG200218003

LTE Band 48

Lowest Channel / 10MHz / 256QAM Port 1 Lowest Channel / 10MHz / 256QAM Port 2

Spectrum = Spectrum =
Ref Level 20.00 dém Offset 25.88 d@ & RBW 300 kHz Ref Level 20.00 d Offset 2588 d& & RBW 300 kHz
jo ALt 10de  SWT 18.9 ps @ VBW 1MHz  Mode 4uto FFT po ALL 10 dB SWT 18.0 ps & VBW 1MHz  Mode 4uto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
- . Mi[1] 15.14 dBm| Mi[1] 14.15 dBm|
10 48m TP e R e e 3.5534620 GHZ] 0 T prma e AP A A ana": 3.5554000 GHe]
/ Occ By \ 8.951048951 MHZ] 7 Oce Bw 8.951048951 MHZ
\ \
[ / 4 0 ! 3
\ | |
10 df L -10 d \
-20 \ -20
\ Y
304 L 04 |
e In \
P -/ L G L./ \ ~
iy e = e == . : o
50 df =50 di
-60 -60
70 df =70 di
CF 3.555 GHz 1001 pts Span 20.0 MHz CF 8.555 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valuae | Function | Function Result | Type | Ref | Trc | X -value | ¥-value | Function | n Result |
M1 1 3.553462 GHz 15.14 dBm M1 1 5554 GHz 14.15 dém
T 1 3.5505445 GHz 9.43 dm Oce Bw £.951048951 MHz T 1 3.5505245 GHz 8.60 dém Oce Bw £.951048951 MHz
T2 1 3.5594055 GH2 9.67 dém T2 1 3.5594755 GH2 8.11 dém
L )i ) Ready 4 [ JU )i Ready

Date: 19.MAY 2020 09:26.33 DCate: 19.MAY 2020 08.25.37

Middle Channel / 10MHz / 256QAM Port 1 Middle Channel / 10MHz / 256QAM Port 2

Spectrum Spectrum
Ref Level 20.00 dom  Offset 25.08 0B @ RBW 300 kHz Ref Level 20.00 dom  OHset 26.08 db e RBW 30D bz
o At 10de SWT  180ps @ VBW 1MHz  Mode Auto FFT o Att 10dE SWT  18.0ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
Mi[1] 13.94 dem| Mi[1] 14.89 dem|
M1, - =\ Pa T 1 - A -~ v\
10 dBm ‘\ T VA L2 3.6212040 CHz] 104 o, N LE 3.6208840 CHz]
occ Bw i 8.951048951 MHZ] 7 occ By i 8.951048951 MHZ]
/
[ ) 0 )
\ / i
10 df - -10 di - a
/ \ / \
-20 \l -20 f' |\
/ P \
20 d 7 T - 30 ya Ny
P ey A e B %
o) 40 S SN
50 df =50 di
-60 -60
7o 70d
CF 3.625 GHz 1001 pts Span 20.0 MHz CF 8.625 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valuae | Function | Function Result | Type | Ref | Trc | X -value | ¥-value | Function | Function Result |
M1 1 3.621204 GHz 13.94 dBm M1 1 3.620884 GHz 14.89 dém
T 1 3.6205245 GHz 7.90 dam Oce Bw £.951048951 MHz T 1 3.6205045 GHz 8.73 dém Oce Bw £.951048951 MHz
T2 1 3.6294755 GH2 3.05 dém T2 1 3.6294555 GH2 8.20 dém
L )i T heady  RRRRRNAN W6 4 [ U T Ready

Date: 19.MAY 2020 09.47.48 DCate: 19.MAY 2020 05.46.48

Highest Channel / 10MHz / 256QAM Port 1 Highest Channel / 10MHz / 16QAM Port 2

Spectrum - Spectrum -
| 20,00 dBm _ Offset 25.69 0B & RBW 30D kHz Ref Level 20.00 Offset 2588 b @ RBW 300 kHz
10d2 SWT  189ps @ VBW 1MHz  Mode Auto FFT o At 1008 SWT  18.09ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 10k Max
[TEY] 13.83 dem| ML[1] 12,44 dem|
T ey ;e L, ™ 3.6951200 GHz| o Ty, P AN 3.6951200 GHz|
10 dam v 10 :
7 Oce B 8951048951 MHz ¥ Oce B 8951048951 MHz
o [ : 0 L
| | i
BLE I \1 -10 i T
0 j ' ® / |
304 — ¥ g — ’J \
N R RS N JERN AN
ATk RN SSAN N
50 d -50 d
601 -60
70 d 70 di
CF 3.605 GHz 1001 pts Span 20.0 MHz CF 3.695 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | ion Result |
2 3.69512 GHz 13.83 dém [ 1 369512 GHz 12.4% dbm
T1 1 3.6005245 GHz 8.89 dBm Oce Bw B.051048051 MHz T 1 3.6005245 GHz 8.43 dBm Oce Bw B.051048051 MHz
T2 1 3.5994755 GHz 8.69 dBm Tz 1 3.6394755 GHz 8.62 dém
L i ] Ready V) L )i ] Ready

Date: 19.MAY 2020 10:21:11

Date: 19.MAY 2020 10.21:36
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seamran as. FCC RADIO TEST REPORT

Report No. : FG200218003

LTE Band 48

Lowest Channel / 20MHz / 256QAM Port 1

Lowest Channel / 20MHz / 256QAM Port 2

Spectrum = Spectrum =
Ref Level 20.00 dém Offset 25.88 d@ & RBW 300 kHz Ref Level 20.00 d Offset 2588 d& & RBW 300 kHz
S 10de SWT  378ps @ VBW 1MHz  Mode Auto FFT o At 1008 SWT  37.8ps @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
G Mi[1] B 13.13 dem| Mi[1] 11 12.36 dem|
T T ; c 3.5556840 CHz| 11 - & 3.5687110 CHz|
- | NP i P
10 dBm Trs . MM 17.902097902 MHz B 7T v e VY 17.902097902 MHz
! il [ il
[ J 1 0 f i
-10 ¢ 10 df f 'i
20 | l' -20 f
T \ T T
[ ! |
-20d 30 di ]
T I Va
A / A “ A
A\ pfbiners LS | YAl
0ol v TR el ¥ Ty
50 df =50 di
-60 -60
70 df =70 di
CF 3.56 GHz 1001 pts Span 40.0 MHz CF 8.56 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valuae | Function | Function Result | Type | Ref | Trc | X -value | ¥-value | Function | n Result |
M1 1 3.555684 GHz 13.13 dBm M1 1 3.568711 GHz 12.36 dém
T 1 3.551008 GHz 8.68 dém Oce Bw 17.902087902 MHz T 1 3.551049 GHz 5.91 dém Oce Bw 17.902087902 MHz
T2 1 3.5680111 GHz 9.11 dém T2 1 3.568951 GH2 8.86 dém

L )i

Date: 19.MAY 2020 10:43.42

J Ready

[ JU )i Ready

DCate: 19.MAY 2020 104205

Middle Channel / 20MHz / 256QAM Port 1

Middle Channel / 20MHz / 256 QAM Port 2

Date: 19.MAY 2020 11:37.48

Spectrum Spectrum
Ref Level 20.00 dom  Offset 25.08 0B @ RBW 300 kHz Ref Level 20.00 dom  OHset 26.08 db e RBW 30D bz
o At 10de SWT  378ps @ VBW  1MHz  Mode Auto FFT o Att 10dE SWT  37.8ps @ VBW 1MHz Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
@ 1Pk Max [@ 1Pk Max
Mi[1] 12.71 dim| CIEY T 11.29 dem|
. o2 3.6162090 GHZ] » T1 I 3.6322330 GHz|
1o dam O e W 17.902097902 MHz ® (' [EyrAY Y vagaaa S 17.902097902 MHz
) W ) [
10 df -10 T T
| [ |
20 -20 - 5
\\ | 1
i / Lt
|20y 1 N -0 T
\ W, NS AT " AL b A A
-40 PVdRA S P e o iaaw) anwav)
50 df =50 di
-60 -60
7o 70d
CF 3.625 GHz 1001 pts Span 40.0 MHz CF 8.625 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valuae | Function | Function Result | Type | Ref | Trc | X -value | ¥-value | Function | Function Result |
M1 1 3.616200 GHz 12.71 dBm M1 1 3.632233 GHz 11.29 dém
T 1 3.616048 GHz 9.77 dém Oce Bw 17.902087902 MHz T 1 3.616049 GHz 7.54 dbm Oce Bw 17.902087902 MHz
T2 1 3.633051 GH2 7.96 dBm T2 1 3.633951 GH2 7.32 dem
il il ) Ready BRRRRRAD @ L JU J Ready @

DCate: 19.MAY 2020 11.38.04

Highest Channel / 20MHz / 256QAM Port 1

Highest Channel / 20MHz / 256QAM Port 2

Spectrum - Spectrum -
| 20,00 dBm _ Offset 25.69 0B & RBW 30D kHz Ref Level 20.00 Offset 2588 dBb @ RBW 300 kHz
10 dB 8SWT 378 ps @ VBW  1MHz  Mode Auto FFT po Att 10 de SWT 37.8 s @ VBW  1MHz  Mode Auto FFT
SGL Count 100/100 SGL Count 100/100
(@ 1Pk Max [@ 10k Max
1] [TEY] 12.38 dem| [TEY] M1 11.59 dem|
.4 R 1z 3.6816080 GHe] P T 3.6982320 GHy]
10 dBm ‘\ T e et e AT 17.902097902 MHz 0 N T T 17.902097902 MHz
o f j 0 l:
10 d t T -10di T 1
20 | . 20 : |
/ ‘ i !
d L F! !
a0 4 - a0 v =
B n n L i PR o Lo flaf g
H1d L i A o (TRl ik T VG
50 d -50 d
601 -60
70 d 70 di
CF 3.60 GHz 1001 pts Span 0.0 MHz CF 3.69 GHz 1001 pts Span 0.0 MHz
Marker Markar
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | ion Result |
2 1 3.681608 GHz 12.38 dém [ 1 3.698232 GHz 11.59 dém
T1 1 3.681040 GHz 8.52 dBm Oce Bw 17.002007902 MHz T 1 3.681040 GHz 6.57 dBm Oce Bw 17.002007902 MHz
T2 1 3.698951 GHz 7.84 dBm Tz 1 3.698951 GHz 7.01 dém

L i ] Ready

Date: 19.MAY 2020 11:55.19

L N

Date: 19.MAY 2020 11.55.37

J Ready
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