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SCOPE

Tests have been performed on Nokia Solutions and Networks product Flexi Zone Micro
BTS Model FWIB, pursuant to the relevant requirements of the following standard(s) in
order to obtain device certification against the regulatory requirements of the Federal
Communications Commission and Industry Canada.

e Code of Federal Regulations (CFR) Title 47 Part 2

e Industry Canada RSS-Gen Issue 3, December 2010

e CFR 47 Part 27 Subpart C (Operation in 1710-1755 MHz, 2110-2155 MHz, and
2160-2180 MHz Bands)

e RSS 139 Issue 2, February 2009 (Advanced Wireless Services Equipment
Operating in the Bands 1710-1755 MHz and 2110-2155 MHz)

Conducted and radiated emissions data has been collected, reduced, and analyzed within
this report in accordance with measurement guidelines set forth in the following reference
standards:

ANSI C63.4:2003

ANSI TIA-603-C August 17, 2004

FCC KDB 971168 D01 Measurement Guidance for Certification of Licensed
Digital Transmitters

The intentional radiator above has been tested in a simulated typical installation to
demonstrate compliance with the relevant Industry Canada performance and procedural
standards.

Every practical effort was made to perform an impartial test using appropriate test
equipment of known calibration. All pertinent factors have been applied to reach the
determination of compliance.

The test results recorded herein are based on a single type test of Nokia Solutions and
Networks product Flexi Zone Micro BTS Model FWIB and therefore apply only to the
tested sample. The sample was selected and prepared by Steve Mitchell of Nokia
Solutions and Networks.
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OBJECTIVE

The primary objective of the manufacturer is compliance with the regulations outlined in
the previous section.

Prior to marketing in the USA, the device requires certification. Prior to marketing in
Canada, Class I transmitters, receivers and transceivers require certification.

Certification is a procedure where the manufacturer submits test data and technical
information to a certification body and receives a certificate or grant of equipment
authorization upon successful completion of the certification body’s review of the
submitted documents. Once the equipment authorization has been obtained, the label
indicating compliance must be attached to all identical units, which are subsequently
manufactured.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of
the product which may result in increased emissions should be checked to ensure
compliance has been maintained (i.e., printed circuit board layout changes, different line
filter, different power supply, harnessing or I/O cable changes, etc.).

Testing was performed only on Model FWIB. No additional models were described or
supplied for testing.

STATEMENT OF COMPLIANCE

The tested sample of Nokia Solutions and Networks product Flexi Zone Micro BTS
Model FWIB complied with the requirements of the standards and frequency bands
declared in the scope of this test report.

Maintenance of compliance is the responsibility of the manufacturer. Any modifications
to the product should be assessed to determine their potential impact on the compliance
status of the device with respect to the standards detailed in this test report.

DEVIATIONS FROM THE STANDARDS

No deviations were made from the published requirements listed in the scope of this
report.

Page 5



NTS Plano - EMC Department NTS Test Report No. PR029970-01 Rev. 2

Report Date: July 28, 2014

TEST RESULTS
FCC Part 27 (Base Station Operating in 2110 - 2155 MHz Band) and RSS 139
FCC | Canada | Description | Measured | Limit | Result
Transmitter Modulation, output power and other characteristics
2112.5-2152.5 (5M)
§2.1033 (¢) (5) Frequency 2115-2150 (10M) 2110-2155
§275G0) ) | RSSBY6L 1 nee(s) 2117.5 - 2147.5 (15M) MHz Pass
2120 — 2145 (20M)
QPSK, 16QAM,
§2.1033 (¢) (4) . 64QAM
§2.1047 RSS 139 6.2 Modulation Type (SM. 10M. 15M, 20M Any allowed Pass
channels for each)
Conducted Output
Power
§2.1033 (¢) (6) Peak: 50.82dBm
§2.1033 (c)(7) | RSS 1396.4 EIRP RMS: 39.89dBm 1640 Watts Pass
§2.1046 SRSP-513 2x2MIMO highest 62.2 dBm
§27.50(d) combined
EIRP will depend on
antenna gain (unknown)
§27.50(d) (6) | RSS 139 ﬁiﬂ; to Average 10.98dB highest <13 dB Pass
4.523MHz (5M)
§2.1049 99% Occupied 9.034MHz (10M) Remain in
§27.53 RSSGEN4.6.1 | 5 ndwidth 13.528MHz (15M) Block Pass
18.058MHz (20M)
e, | Svoorow v
& 10MOF9W (10M)
- - (based on 26dB || 5y ropow (15M) - -
emission
| bandwidths) 19M9F9W (20M)
Transmitter spurious emissions’
§2.1051 RSS 13965 | Attheantenna 21.03dBm “1601dBm b
§2.1053 ’ terminals ’ (per TX chain)
§2.1057 : 52.8dBuV/m at 3m -13 dBm
§27.53(h) RSS 1396.5 Field strength Eq. to -42.4dBm EIRP EIRP Pass
Receiver spurious emissions”
Other details
§2.1055 Frequency 1
§27.54 RSS 139 6.3 stability 3.5 ppm N/A Pass
§2.1093 RSS 102 RF Exposure N/A Pass’
Final radio
frequency
amplifying
circuit’s dc .
§2.1033 (¢) (8) voltages and Refecrl to op eratlonal - -
escription
currents for
normal operation
over the power
range
) ) Antenna Gain Case by case based on ) )
carrier’s demand
Notes
Note 1 — The requirement for frequency stability is that the signal remains within the allocated band.
Note 2 — As the frequency of operation is above 960 MHz there are no technical requirements for spurious
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emissions from the receiver.

Note 3 — The measurement at the channel edge is made with a resolution bandwidth of at least 1% of the
emission bandwidth. For measurements more than IMHz from the edge of the channel, the measurement
bandwidth is IMHz.

Note 4 — Applicant’s declaration on a separate exhibit based on hypothetical antenna gains.

EXTREME CONDITIONS

Frequency stability is determined over extremes of temperature and voltage. The
extremes of voltage were 85 to 115 percent of the nominal value.

The extremes of temperature were -30°C to +50°C as specified in FCC §2.1055(a)(1).

MEASUREMENT UNCERTAINTIES

The measurement of uncertainty is not included with the data in this test report.
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EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL

The equipment under test is a Nokia Solutions and Networks Flexi Zone Micro BTS
(base transceiver station). The FZM BTS is a single box LTE base station. The FWIB
frequency variant being tested under this effort covers 3GPP frequency band 4 (Uplink:
1710 to 1755 MHz/Downlink: 2110 to 2155 MHz). The FWIB has 2Tx and 2Rx antenna
connections with each transmit port supporting 5 watts maximum rated RF output power.
The FWIB BTS supports four channel bandwidths of 5, 10, 15 and 20 MHz. The FWIB
BTS supports three downlink modulation types of QPSK, 16QAM and 64QAM. The
FWIB supports 2x2 MIMO operations (2x2 MIMO was used for all testing). Multi carrier
operation is not supported. The FWIB was configured with external interfaces including
AC power, ground, LTE RF (TX/RX-M & TX/RX-D), wired Ethernet (RJ-45), optical
Ethernet, GPS and Bluetooth. The BTS with applicable installation kits may be pole, wall
or ceiling mounted.

The following table shows the channel numbers and frequencies for different channel
bandwidth modes. The modulation type does not make a difference in this numbering

scheme.

Channel BW Channel Carrier Channel Number

Mode Frequency (MHz)

M Low 2112.5 1975
Center 2132.5 2175
High 21525 2375

10M Low 2115 2000
Center 2132.5 2175
High 2150 2350

15M Low 2117.5 2025
Center 2132.5 2175
High 2147.5 2325

20M Low 2120 2050
Center 21325 2175
High 2145 2300

EUT also includes a Bluetooth interface that has modular FCC and IC approval.

The sample was received on June 4, 2014 and tested on June 4-16, 2014. The EUT
consisted of the following component(s):

Company Model Description Serial/Part Number FCCID / IC#
Nokia Solutions FWIB | Flexi Zone Micro| Part 472899A.X11 | FCC ID: VBNFWIB-01
and Networks BTS Serial RY 141402795 IC: 661 W-FWIB

Unit does not support multiple RB modes for LTE. It was tested at the lowest and highest
possible channels at highest power level for each modulation and channel bandwidth
mode.
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ENCLOSURE
The EUT enclosure is made of heavy duty aluminum and measures approximately 13(W)
x 9.75(D) x 3(H) inches.
AUXILLARY EQUIPMENT
Serial/Part
Company Model Description Number FCCID
Finisar FTLF5819P3BTL| Multimode SFP |gerial: PQKI1XLE N/A
Optical Module
(Plugs into FWIB
BH A port)
SUPPORT EQUIPMENT
Company Model Description Serial Number FCCID
HP EliteBook 6930p| _ Laptop PC 2CE93960X5 N/A
TRENDnet TFC-1000MGB | 1000 Base-T to |C21412MG00194 N/A
mini-GBIC Media
Converter
EUT INTERFACE PORTS
The I/O cabling configuration during testing was as follows:
Port Connected Cable(s)
To Description Shielded or Unshielded| Length(m)
TX/RX-M RF Load LTE RF Shielded 2
TX/RX-D RF Load LTE RF Shielded 2
AC Power Lab Power Power Input Shielded 2
Fiber Optic
BH A PC Ethernet Unshielded ~6
Wired (RJ 45)
BHB PC Ethernet Shielded 3
GPS GPS Antenna | GPS Signal Input Shielded >6
Bluetooth Antenna Bluetooth Interface None N/A
Ground Ground Chassis Ground Unshielded 2

The connector layout for the FWIB BTS is provided below:
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Gore Access BHE GPS

Vent TX/RX-M Panel BHA (Top of Unit) 1y \ox-D

AC Power BLUETOOTH Ground
(Side of Unit)

EUT OPERATION
During testing, the EUT was transmitting continuously with 100% duty-cycle at full
power on both chains.

EUT FIRMWARE/SOFTWARE

The BTS software version used during all testing is “LNF5.0 ENB 1304 150 00”. A PC
running BTS Site Manager is used to control/operate the BTS during testing. The PC
connects to the FZM BTS over the Backhaul (Ethernet) ports. The BTS Site Management
interface is used for commissioning, changing configuration settings, monitoring status
and to execute various tests on the FZM BTS.

MODIFICATIONS

No modifications were made to the EUT during testing.
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TESTING
GENERAL INFORMATION

Antenna port measurements were taken at NTS Plano branch located at 1701 E Plano
Pkwy #150 Plano, TX 75074.

Radiated spurious emissions measurements were taken at the NTS Plano Anechoic
Chamber listed below. The sites conform to the requirements of ANSI C63.4: 2003
American National Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz
and CISPR 16-1-4:2007 - Specification for radio disturbance and immunity measuring
apparatus and methods Part 1-4: Radio disturbance and immunity measuring apparatus
Ancillary equipment Radiated disturbances. They are on file with the FCC and industry

Canada.
. Registration Numbers .
Site FCC Canada Location
A2LA Accredited 1701 E Plano Pkwy #150
Chamber 1 Designation IC 4319A Plano. TX 75074
Number US1077 o '

Considerable engineering effort has been expended to ensure that the facilities conform to
all pertinent requirements.
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MEASUREMENT PROCEDURES

Output power, emission bandwidth, conducted spurious, conducted bandedge and carrier
frequency stability measurements were all performed via a spectrum analyzer connected
to the individual RF chains via a 100W 40dB attenuator and an RF cable. The EUT was
operating in 2x2 MIMO configuration at full power for all tests. While measuring one
transmit chain, the other was terminated with a 60W 50ohm termination block. All
measurements were corrected for the insertion loss of the attenuator and cable inserted
between the RF port of the EUT and the spectrum analyzer. Simple test diagram is shown
below.

Spectrum

EUT Analyzer

Attenuator

Test Configuration for Antenna Port Measurements

26dB emission bandwidth was measured in accordance with Section 4.0 of FCC KDB
971168 D01 vO2RO01. 99% occupied bandwidth was measured in accordance with Section
4.6.1 of RSS-Gen Issue 3. For both measurements an NTS custom software tool was
used. Spectrum analyzer settings are shown on their corresponding plots in test results
section.

Emissions at the band-edges were also captured with an NTS custom software tool with
settings described in the corresponding sections of the FCC and IC rules. Spectrum
analyzer settings are shown on their corresponding plots in test results section.

Peak and average output power measurements were performed in accordance with FCC
KDB 971168 D01 vO2R01. An NTS custom software tool was used for power integration
to compensate for resolution bandwidth limitations of the spectrum analyzer and settings
are shown on their corresponding plots in test results section.

Peak to average power ratio was calculated in accordance with Section 5.7.2 of FCC
KDB 971168 D01 v02r01.

Conducted spurious emissions were captured with TILE6 software which corrected the
readings for cable loss and attenuator loss across the 9kHz-22GHz frequency span.
Settings of the spectrum analyzer are described in the corresponding test result section.

For frequency stability, the EUT was placed inside a temperature chamber with all
support and test equipment located outside of the chamber. Temperature is varied across
the specified frequency range in 10 degree increments with frequency measurements
made at each temperature step. The EUT is allowed enough time to stabilize at each
temperature variation. An NTS custom software tool was used to capture 10dB emission
bandwidth of the signal. From this 10dB plot, the software calculates the center frequency
of the signal which represents the carrier frequency.
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Transmitter radiated spurious emissions measurements were made in accordance with
ANSI C63.4:2003 by measuring the field strength of the emissions from the device at 3m
test distance. The eirp limit as specified in the relevant rule part(s) is converted to a field
strength at the test distance and the emissions from the EUT are then compared to that
limit. Only emissions within 20dB of this limit are subjected to a substitution
measurement in accordance with TIA-603-C-2004. Both preliminary and final
measurements were performed at the same FCC listed test chamber. Preliminary scans
were performed with TILE6 software for all emission bandwidth and modulation
combinations to identify the worst case mode. This software corrected the measurements
for antenna factors, cable losses and pre-amplifier gains. Both polarizations of the
receiving antenna ware scanned from 30MHz to 22GHz with a peak detector
(RBW=1MHz, VBW=3MHz, with trace max hold over multiple sweeps). Based on the
preliminary scan results, frequencies of interest have been maximized via rotating the
EUT 360 degrees and varying the height of the test antenna (Im to 4m). Final
measurements were also taken with the peak detector as described above. A biconilog
antenna was used for 30MHz-1GHz range. A double ridged waveguide horn antenna was
used for 1-18 GHz range and a smaller double ridged waveguide horn antenna was used
for 18-22GHz range. The antennas used to measure the radiated electric field strength are
mounted on a non-conductive antenna mast equipped with a motor-drive to vary the
antenna height. EUT was placed on a non-conductive RF transparent structure to provide
80cm height from the ground floor. A motorized turntable allowed it to be rotated during
testing to determine the angle with the highest level of emissions.

Receiver radiated spurious emissions testing was not applicable to the EUT since its
receive frequency was outside the 30MHz-960MHz range for its LTE as well as its GPS
function.

SAMPLE CALCULATIONS
SAMPLE CALCULATIONS - CONDUCTED SPURIOUS EMISSIONS

Measurements are compared directly to the conducted emissions specification limit
(decibel form). The calculation is as follows:
Rr-S =M

where:

Ry Measured value in dBm
S = Specification Limit in dBm
M = Margin to Specification in +/- dB

SAMPLE CALCULATIONS -RADIATED FIELD STRENGTH

Measurements of radiated field strength are compared directly to the specification limit
(decibel form). The receiver and/or control software corrects for cable loss, preamplifier
gain, and antenna factor. The calculations are in the reverse direction of the actual signal
flow, thus cable loss is added and the amplifier gain is subtracted. The Antenna Factor
converts the voltage at the antenna coaxial connector to the field strength at the antenna
elements.
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A distance factor is used when measurements are made at a test distance that is different
to the specified limit distance by using the following formula:

Fq 20*LOG10 (Dm/Ds)
where:

Distance Factor in dB

3|
o
|

Dm = Measurement Distance in meters

Ds = Specification Distance in meters

For electric field measurements below 30MHz the extrapolation factor is either
determined by making measurements at multiple distances or a theoretical value is
calculated using the formula:

Fq = 40*LOG10 (Dm/Ds)
The margin of a given emission peak relative to the limit is calculated as follows:

R¢ = Ry + Fd
and

M = R¢- Lg

where:
Ry = Receiver Reading in dBuV/m
Fq = Distance Factor in dB
Rc = Corrected Reading in dBuV/m
Ls = Specification Limit in dBuV/m
M = Margin in dB Relative to Spec

SAMPLE CALCULATIONS -RADIATED POWER

The erp/eirp limits for transmitter spurious measurements are converted to a field strength
in free space using the following formula:

E = V30PG
d
where:
E Field Strength in V/m
P = Powerin Watts
G = Gain of isotropic antenna (numeric gain) = 1
D measurement distance in meters
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The field strength limit is then converted to decibel form (dBuV/m) and the margin of a
given emission peak relative to the limit is calculated (refer to SAMPLE
CALCULATIONS —RADIATED FIELD STRENGTH).

When substitution measurements are required (all signals with less than 20dB of margin
relative to the calculated field strength limit) the eirp of the spurious emission is
calculated using:

Peur = Ps—(Es—Egum
and
Ps = G+Pip
where:

Ps = effective isotropic radiated power of the substitution antenna (dBm)
Pin = power input to the substitution antenna (dBm)

G = gain of the substitution antenna (dBi)
Es = field strength the substitution antenna (dBm) at eirp Pg
Epyr = field strength measured from the EUT

Where necessary the effective isotropic radiated power is converted to effective radiated
power by subtracting the gain of a dipole (2.2dBi) from the eirp value.
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Test Equipment
NTS Description Manufacturer | Model Calibration | Calibration
Equipment # Duration Due Date
E1529P PSA Agilent E4446A 12 Months 2/14/2015
E1554P PreAmp MITEQ JS32-00104000- 12 Months 5/14/2015
(1GHz-40GHz) 62-5P
E1279P PreAmp (30MHz- | MITEQ AM-1431-N- 12 Months 2/8/2015
1GHz) 1179SC
E1524P Biconilog ETS Lindgren 3142D 12 Months 3/19/2015
Antenna
(30MHz-1GHz)
E1149P Horn Antenna EMCO 3115 12 Months 11/25/2014
(1GHz-18GHz)
E1068P Horn Antenna EMCO 3116 12 Months 5/15/2015
(18GHz-40GHz)
E1061P RMS Multimeter | Fluke 87111 12 Months 10/21/2014
ENV1384P Data Acquisition | Agilent 34970A 12 Months 2/24/2015
Switch Unit
E1086P Power Supply Elgar SWI1750AE N/A No
Calibration
Required
ENV1195P Climatic Chamber | Thermotron SE-300-2-2 N/A No
Calibration
Required
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Appendix A Test Data
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TRANSMITTER RADIATED SPURIOUS EMISSIONS (FCC 2.1053 & 27.53(h), RSS 139 6.95)

Pre-scans have been performed in 30MHz — 22GHz frequency range in all channel bandwidth
modes and different modulation combinations. Both antenna ports of the base station were
terminated with 50ohm termination blocks rated at 60W. Unit was operating in its 2x2 MIMO
configuration at full power. Filtering of the fundamental was not necessary since it did not cause
overloading in any part of the measurement system. Based on those pre-scan results, 10M
16QAM mode was identified as the worst case. Final maximized peak radiated emissions were
measured at the center channel in this mode as detailed below.

In the 30M-1GHz range emissions recorded were from the unintentional circuitry of the EUT.
Harmonics of the fundamental were low. Emissions listed in the following table that are above
1GHz are all harmonics of the fundamental. All other emissions in the 1-22GHz range were at
noise floor level. Highest noise floor level was more than 20dB below the 82.2dBuV/m at 3m

limit (equivalent to -13dBm EIRP).

Corrected
Raw Field
Reading Antenna | Cable | Strength at | Limit at
Frequency | Polarity | at3m Amplifier | Factor Loss 3m 3m Margin
(MHz) (H/V) (dBuV) Gain (dB) | (dB/m) | (dB) (dBuV/m) (dBuv/m) | (dB)

4263.54 v 54.5 -46.738 32.023 | 3.857 43.642 82.2 -38.558
4260.8 H 61.9 -46.737 32.024 | 3.857 51.044 82.2 -31.156
6406.0 H 46.86 -45.553 34.403 | 4.348 40.058 82.2 -42.142
8534.0 H 48.75 -44.99 37.176 | 5.986 46.922 82.2 -35.278
10656.0 H 49.92 -45.173 38.344 | 4.958 48.049 82.2 -34.151
12798.0 H 47.76 -45.794 39.525 | 5.861 47.352 82.2 -34.848
14928.6 H 48.06 -45.766 41.347 | 8.334 51.975 82.2 -30.225
17062.4 H 46.36 -45.832 40.995 | 5.161 46.684 82.2 -35.516
6406.33 V 48.04 -45.552 34.403 | 4.348 41.239 82.2 -40.961
8538.29 Vv 49.66 -44.987 37.177 | 5.985 47.835 82.2 -34.365
10662.6 v 50.19 -45.188 38.352 | 4.954 48.308 82.2 -33.892
12796.6 Vv 48.07 -45.789 39.522 | 5.859 47.662 82.2 -34.538
14926.4 V 48.46 -45.77 41.352 | 8.333 52.375 82.2 -29.825
17061 Vv 46.01 -45.829 40.999 5.16 46.34 82.2 -35.86
50.536 v 81.89 -40.639 9.238 0.27 50.759 82.2 -31.441
100.46 \Y, 84.1 -40.551 8.846 0.39 52.785 82.2 -29.415

Corrected Field Strength = Raw Reading + Amplifier Gain + Antenna Factor + Cable Loss

Negative margin indicates a passing result.

Detector: Peak, RBW=1MHz, VBW=3MHz, Max-hold

Since all maximized readings were more than 20dB below the 82.2dBuV/m at 3m limit

(equivalent to -13dBm EIRP), substitution measurements were not performed.
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TRANSMITTER ANTENNA PORT CONDUCTED SPURIOUS EMISSIONS (FCC 2.1051 & 27.53(h), RSS
1396.5)

EUT has 2 transmit chains and the test was performed on both chains separately. Limit is
adjusted to -13dBm — 10*log(2) = -16.01dBm per FCC KDB 662911D01 v02r01.
Attenuator Loss: 40dB, RF cable loss is frequency dependent. TILE6 measurement software
automatically corrects for frequency dependent total path loss.

Conducted Spurious Emissions (Highest Readings)
QPSK 16QAM 64QAM
Low Center High Low Center High Low Center High
c 5M Peak (dBm) -22.36 -22.31 -22.43 -22.05 -22.35 -21.85 -21.75 -21.26 -21.98
h Freq (GHz) 13.879 19.951 19.814 15.525 13.887 19.968 19.819 20.072 19.896
a 10M Peak (dBm) -21.22 -21.93 -21.56 -21.86 -21.73 -21.99 -21.28 -21.54 -21.94
i Freq (GHz) 20.009 19.925 20.033 19.886 19.984 19.8 20.002 19.837 19.939
n 15M Peak (dBm) -21.55 -22.44 -21.05 -22.18 -21.86 -22.56 -22.35 -21.26 -21.59
Freq (GHz) 19.84 15.46 19.867 19.922 20.008 13.7 19.966 20.01 19.86
M 20M Peak (dBm) -22.02 -22.16 -21.68 -21.88 -21.8 -22.27 -22.49 -22.15 -22.06
Freq (GHz) 19.801 13.702 15.418 19.893 19.707 19.916 20.032 19.805 19.935
c 5M Peak (dBm) -22.18 -21.6 -21.99 -21.97 -22.13 -22.4 -21.42 -21.63 -22.21
h Freq (GHz) 13.904 19.849 19.936 15.48 19.967 20.014 19.85 20.068 19.957
a 10M Peak (dBm) -21.72 -22.15 -22.31 -21.38 -21.3 -21.41 -21.75 -21.78 -21.92
i Freq (GHz) 13.668 19.902 19.879 20.009 19.924 19.943 19.811 13.633 19.859
n 15M Peak (dBm) -22.25 -22.18 -22.39 -21.65 -21.79 -21.76 -22.26 -21.89 -21.36
Freq (GHz) 19.792 13.732 19.973 19.895 19.941 19.979 19.871 20.093 19.904
D 20M Peak (dBm) -21.03 -21.12 -22.57 -21.73 -22.25 -21.62 -21.93 -22.14 -22.12
Freq (GHz) 19.939 19.959 19.854 19.821 19.882 19.965 19.872 19.941 20.051
Measurements taken with the following settings:
Frequency Range RBW VBW Number of Divided into Detector Sweep Max hold
data points Time over
9kHz-150kHz 1kHz 3kHz 8000 1 segment Peak Auto 50 sweeps
150kHz-1.5MHz 100kHz | 300kHz | 8000 1 segment Peak Auto 50 sweeps
1.5MHz-22GHz IMHz 3MHz 8000 8 segments Peak Auto 50 sweeps

Conducted Spurious 20M QPSK Low Channel - Chain D (9kHz — 22GHz)

National Technical Systems, Plano TX
9kHz-22GHz

Antenna Port Conducted S purious Emis sions

| imit
Cond

d Spurious Emissi

— Scan

¥ Peaks

40.0
30.04
20.0+
10.04+
0_.
-10.04+
2200+
300} Wm

-40.0

Limit Level {dBm)

500+
-60.01
T0.0F

-80.0 -t
10.0K

11.0G 13.2G 154G 17.5G6 19.8G 220G

Frequency (Hz)

2.2G 144G 8.8G

Operator: Yunus Faziloglu 1 Port Co
9KHE - 22GHz

Spurious Emissi

EUT: Flexi Zone

03:50:08 PM, Monday, June 09, 2014
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Emission Bandwidth (26dB) and Occupied Bandwidth (99%) (FCC 2.1049 & 27.53, RSS Gen 4.6.1)

26dB Bandwidth and 99% Occupied Bandwidth

QPSK 16QAM 64QAM
Low Center High Low Center High Low Center High
26dB BW (MHz) 4.967 4.961 4.966 4.926 4919 4,948 5 4.976 4.996
5M 99% OBW (MHz) 4.5 4.501 4.496 4.491 4.489 4.489 4.521 4.523 4.513
26dB BW (MHz) 9.947 9.945 9.92 9.944 9.913 9.915
10M 99% OBW (MHz) 8.994 8.999 9.004 9.03 9.019 9.031

26dB BW (MHz) 14.906 14.887 14.872 14.76 14.812 14.749 14.959 14.955 14.966
15M 99% OBW (MHz) 13.506 13.51 13.491 13.513 13.517 13.498 13.506 13.506 13.528
26dB BW (MHz) 19.935 19.845 19.8 19.73 19.755 19.73 19.89 19.885 19.865
20M 99% OBW (MHz) 17.973 17.988 17.988 18.033 18.058 18.043 17.963 17.963 17.958
26dB BW (MHz) 4.982 4.963 4.962 4.937 4.925 4.946 4.969 4.974 4.989
5M 99% OBW (MHz) 4.5 4.498 4.499 4.489 4.483 4.487 4.518 4.519 4.499
26dB BW (MHz) 9.91 9.94 9.945 9.947 9.948 9.89
10M 99% OBW (MHz) 8.984 9.016 9.014 9.034 9.026 9.014
26dB BW (MHz) 14.886 14.899 14.884 14.668 14.771 14.745 14.912 14.902 14.88
15M 99% OBW (MHz) 13.508 13.495 13.495 13.511 13.51 13.502 13.504 13.513 13.502
D 26dB BW (MHz) 19.885 19.92 19.775 19.755 19.745 19.79 19.91 19.805 19.87
20M 99% OBW (MHz) 17.988 17.983 17.983 18.023 18.053 18.033 17.963 17.973 17.968

3 — 9 T 0N

Chain M — 5M — QPSK

-5.0 Analyzer Settings 0.0 Analyzer Settings
10,0+ agilent Technologies, E44464 Agilerit Technologies, E44464
CF: 212,500 MHz -10.0 T e F: 2132.500 MHz
-15.0-| SPAN: 10,000 MHz = SPAN: 10,000 MHz
20,04 RB: 100 kHz -20.0- RE: 100 kHz
’ YB: 300 kHz VB 300 kHz
o -25.0- Detectar: POS p 730.0- Detector: POS
| Attn: 10 DB ] Attn: 10 DB
£ 300+ RL Offset: 0.0 DB £ -40.0- RL Offset: 0.0 DB
.:E( 350 Sweep Time: 1.1ms E Sweep Time: 1.1ms
: Ref Lvl: 0.0 DEM -50.0- Ref Lvl: 0.0 DBM
-40.0-
-60.0-
-45.0| Comments Comments
50,0 2606 BW: 4,967 MHz ~70.0-] 99% power BW 4,501 MHz
755‘D_\ I I I I 1 I 'SD‘D_l 1 1 1 1 I I
2107.5 2110.0 2112.0 2114.0 21160 2117.5 2127.5 2130.0 2132.0 2134.0 21360 Z137.5
Frequency (MHz) Frequency (MHz)

Cursor 1 21149937 -3.19 .i"_):"li‘
Cursor 2 21100263 -35.19 i‘i"lﬂ

Delta Freq. 4,967 Cursor 1 zianzsez o )= Ed Delta Freq. 4.501

Cusorz 23475 3530 =i & Delta Amplitude 26,00

Delta Armplitude 26,00

Chain M — 5M - 16QAM

Analyzer Settings 0.0~ Analyzer Settings

agient Technologies, E44464 agilent Technologies, E44464
-10.0-] CF: 2152500 MHz -10.0-| MWH\‘ CF:2112.500 MHz
SPAN: 10,000 MHz SPAN; 10,000 MHz
20,0 RE: 100 kHz o0.0- RE: 100 kHz
VEB: 300 kHz VE: 300 kHz
Detector: POS Detectar: POS
£ 300 fittr: 10 DB § -30.0- Attn: 10 DR
£ RL Offset: 0.0 DB E RL Offset: 0.0 DB
E -40.0-] Sweep Time: 1.1ms £ -40.0- Sweep Time: 1.1ms
Ref Lvl: 0.0 DBM Ref Lvl: 0,0 DEM
50,0~ -50.0-
Comments Comments
60,0 60,0
260 BW: 4,948 MHz 99% power BW: 4,491 MHz
70,07 | | ' ] ] w0 | | | ' |
2147.5 2150.0 2152.0 2154.0 21%6.0  2157.5 2107.5 2110.0 z112.0 2114.0 Z116.0 21175
Frequency (MHz) Frequency (MHz)

Cursor 1 21549672 -5.89 .i"_’:"li'
Cursor 2 21500191 -34.89 i‘i"lﬂ

Cursor 1 2110.2497  -7.59 i‘-_*“il Delta Freq, #4491
Cursorz 21147403 a.5e ol & Dilta Arnplitude 26.00

Delta Freq, 4,948

Delta aArmplitude 26,00

Chain M — 5M - 64QAM

00— Analyzer Settings 0.0~ Analyzer Settings
Agilent Technologies, E44464 Agilent Technologies, E44464
-10.0+ CF: 2112.500 MHz -10.0+ s RS CF: 2132500 MHz
SPAN; 10,000 MHz SPAN: 10000 MHz
20,0~ RE: 100 kHz -20.0- RE: 100 kHz
VB 300 kHz YB: 300 kHz
5 0.0 Detector: POS » 0.0+ Detector: POS
3 Attr: 10 DB 3 Attn: 10 DB
£ 40,0 RL Offset: 0.0 DB = -40.0- RL Offsst: 0.0 DB
£ Sweep Time: 1.1ms £ Sweep Time: 1.1ms
-50.0- Ref Lyl 0.0 DEM -50.0- Ref Lvl: 0,0 DBM
60,0 -60.0-
Comments Comments
-70.0- 26dB BW: 5.000 MHz 70,0~ 99% power B 4.523 MHz
'SU'D_\ I I I 1 1 -60'07\ 1 I 1 1 1 1
2107.5 2110.0 2112.0 2114.0 21160 21175 21275 2130.0 2132.0 2134.0 21360 21375
Frequency (MHz) Frequency (MHz)

cwsor1 zrazarz o5 [z Delta Freq, 4,523
Cursorz 2134.7e05 <3515 el @] Delta Arnplituds 26,00

Cursor 1 2114.99883  -9.07 i‘;"‘"m Delta Freq. 5.000
cursorz  210m.09e as.o7 bl & Delta Arnplitude  26.00
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Chain M — 10M — QPSK

0.0+

-10.0]

=20.0-|

=30.0-

-40.0-|

Amplitude

-50.0-

-60.0-

-70.0-

7ED'D_I 1 1 1 1 1 I I
2105.0 2107.5 21100 21125 21150 21175 212000 21225 Z125.0
Frequency (MHz)

-8.60 ili“lﬂ Delta Freq.
460 Bl | pota emplitude 25,00

Cursor1  2119.9750 9,947

Cursor 2 2110.027%

Chain M — 10M - 16QAM

Analyzer Settings
Agilent Technologies, E44460
CF: 215,000 MHz
SPAM; 20,000 MHz
RE: 200 kHz

VE: 620 kHz
Detector: POS
Attn: 10 DB

RL Offset: 0.0 DB
Swweep Time: 1.1ms
Ref Lvl: 0.0 DB

Comments
266 BW: 9.947 MHz

0.0

-10.0- A - vy

=200

-30.0-

-40.0 -

Amplitude

-50.0

-60.0

-70.0-

-80.0-, \ \ \ ' ' ' : ]
21400 21425 21450 21475 21500 21525 21550 21575 21600
Frequency (MHz)

wsor1 2sdote a7t RISHE | pekarren o0
Cursorz zisedesr 3471 ol e Delta Armplituds  26.00

Analyzer Settings
Agient Technologies, E44464
CF: 2150.000 MHz
SPAR; 20,000 MHz
RE: 200 kHz

VB 620 kHz
Detector: POS
Attn: 10 DB

RL Offset: 0.0 DB
Sweep Time: 1.1ms
Ref Lvl: 0.0 DBM

Corments
99% pawer BW: 9.004 MHz

0.0

-10.0

-20.0-

=300

-40.0

Amplitude

-50.0-

60,0

77D‘U_I I I I 1 I 1 1
21050 21075 2110.0 21125 21150 21175 21200 21225 21250
Frequency (MHz)

-7.22 ﬂﬂil Delta Freq,
-33.22 &Ii"‘ﬂ Delta amplitude  26.00

Cursor1 21199469 9,944

Cursar 2 Z2110.0031

Chain M — 10M — 64QAM

Analyzer Settings
Agilent Technologies, E44464
CF: 2115.000 MHz
SPAN; 20,000 MHz

Detector: POS
Attn: 10 DB

RL Offset: 0.0 DB
Sweep Time: 1.1ms
Ref Lol 0.0 DEM

Comments
2606 Bw: 9,944 MHz

0.0+

-10.0- PNAMMM«.W

-20.0-

| -300-

=2

£

5 -40.0

-50.0-

-60.0-

0.0 ! | | ' ' ' | '
2140.0 21425 21450 21475 21500 21525 2155.0 ZI57.5 Z2lel.0

Frequency (MHz)
Cursor 1 zi4sasts  nsa - & Delta Freq. 9,031

Cusorz 2544932 3350 - 8- Delta Arnplitude 2600

Analyzer Settings
Agilent Technologies, E44460
CF: 2150.000 MHz
SPAN: 20,000 MHz
REB: 200 kHz

WE: 620 kHz
Detectar: POS
Attn: 10 DB

RL Offset: 0.0 DB
Sweep Time: 1, 1ms
Ref Lvl: 0.0 DBM

Carmrments
99% power BW: 9,031 MHz

0.0

-10.0

20,0+

30,0+

n

4

2

_a-4EI‘EI*

E

< 50,0

-60.0-|

70,0+

0.0, | | | | . '
21400 21425 21450 2147.5 2150.0 21525 21550 21575 2160.0

Fraquancy (MHz)
Cusor 1 21549075 .04 (4| Delta Freq. 9,977
Corsor 2 2tes.0ion a4e4 |- B Detta armplitude 26.00

Analyzer Settings
Agilent Technologies, E44454
CF: 2150000 MHz
SPAN: 20000 MHz
RE: 200 kHz

B 620 kHz
Detector: POS
Attn: 10 DB

FL Offset: 0.0 DB
Sweep Time: 1.1ms
Ref L+l 0.0 DBM

Comments
26d6 Bw: 9.977 MHz

-10.0-]

-20.0-

=300

-40.0

Amplitude

-50.0-

-60.0-

70 | | ! ' ' | |
Z127.5 21300 21325 2135.0 2137.5 Zl40.0 Zl42.5
Frequency (MHz)

a1 Wl B
s e

0= f
21z2.5 2125.0

Cursor 1 21279543 Delta Freg.  9.024

Cursor 2 2137.0082 Delta Amplitude  26.00

Analyzer Settings
Agilent Technologies, E44460
CF: 2132500 MHz
SPAN: 20,000 MHz
REB: 200 kHz

WE: 620 kHz
Detectar: POS
Attn: 10 DB

RL Offset: 0.0 DB
Sweep Time: 1, 1ms
Ref Lvl: 0.0 DBM

Carmrments
99% power BW: 9,024 MHz

Chain M — I5M — QPSK

-10.0-
20,0+
30,0+
n
4
2
_a-4EI‘EI*
E
< 50,0
-60.0-|
70,0+
|00- | \ | | C
21025 20100 20150 21200 21250 21325
Fraquancy (MHz)
cusor 1 21240475 732 [4l=i Delta Freq. 14,506
Corsr 2 2tin0ais  asee =i B Detta armplitude 26.00

Analyzer Settings

Agilent Technologies, E44484
CF: 2117.500 MHz

SPAN: 30,000 MHz

RE: 300 kHz

VB! 910 kHz

Detector: POS

Attn: 10 DE

RL Offset:
Sweep Time: 1.1ms
Ref Lvl: 0.0 DB

Comments
266 Bw: 14,906 MHz

MM

amplitude

! | ' !
2125.0 2130.0 2135.0 2140.0

Frequency (MHz)
Cusort zizs7zen res o] Delta Freq, 13,510

Cursor 2 2139.2435

-33.86 ﬂi"lﬂ Delta Amplitude  26.00

Analyzer Settings
Agilent Technologies, E44464
CF: 2132,500 MHz
SPAN: 30.000 MHz
RE: 300 kHz

WB: 910 kHz
Detector: POS
Attn: 10 DB

RL Offsst: 0.0 DB
Sweep Time: 1.1ms
Ref Lvl: 0.0 DBM

Cormments
99% pawer BW: 13.510 MHz
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Chain M — 15M - 16QAM

0.0 Analyzer Settings 0.0 Analyzer Settings
Agilent Technologies, E44468 Agilent Technnlnqles, E44454
10,0 CF: 2132.500 MHz -10.0-] VWM CF: 2132500 M
SPAN: 30,000 MHz SPAN: 30.000 MHz
007 o oo ] i ci0ke
B z B
Detector: POS o Detector: POS
» i -30.0- .
£ ano Attne 10 DB 3 0.0 Attn: 10 DB
= RL Offset: 0.0 DB a RL Offset: 0.0 DB
£ 0.0+ Sweep Time: 1,1ms & 400+ Sweep Time: 1.1ms
i Ref Lvl: 0.0 DBM Ref Lyl: 0.0 DEM
50,0 -50.0-
Comments Comments
-60.0 5.0 99% power BIW: 13,517 MHz
260 BW: 14,812 MHz B a5
004 I i ‘ | T 700 . . ‘ . o
2117.5 20250 21300 21350 2140.0 21475 2T 22w0 20O 2I/E 2140.0 2473

Frequency (MHz)
Cusorl mzsiasz 6ze loiHE Delta Freq, 13,517

Cusorz 21392623 -3zze =& Dielta Arplitude 26,00

Frequency (MHz)
Cursor 1 2139.9025 640 | Delta Freq. 14,812

cursor2 21z5.000 -a2.49 Bl=iE] | petta smpitude 2600

Chain M — 15M — 64QAM

0.0 Analyzer Settings oo Analyzer Settings
_______________ i i Agilent Technologies, E44468 T = Agilent Technologies, E44466
-10,0 CF: 2147.500 MHz -10.0- [ CF: 2147.500 MHz
SPAN: 30,000 MHz SPAN: 30.000 MHz
~20.0 RE: 300 kHz -20.0 RE: 300 kHz
YB: 910 kz VB: 910 kHz
p 300 Detector: POS o ~30-0] Detectar: POS
k] Attn: 10 DB ] Attn: 10 DB
£ 40,0+ RL Offset: 0.0 DB = 0.0 RL Offset: 0.0 DB
£ Sweep Time: 1.1ms 1] Sweep Time: 1.1ms
< 50,0 ReF Lyl: 0.0 DB -50.0- ReF Lvl: 0.0 DM
60,0 -60.0-
Comments Comments
70,0 260 BW! 14,066 MHz 7807 99% power BW: 13,528 MHz
-80.0-, -80.0- ' | | ] ' ' ‘
! ' 21325 2140.0 21450 21500 21550 21625

I | . i \
2132.5 2140.0 21450 21500 21550 21625
Frequency (MHz)

cusor 1 2150057 a9l Delts Freq, 14986

Frequency (MHz)
Cursor 1 21406965 -8.91 ili"iﬁ Delta Freq. 13.528

Cursor 2 21542248 -34.91 &I__’Hi‘ Delta Amplitude  26.00

cusorz 219,995 aeon Bl=HE] | peta smplitude 2600

Chain M — 20M - QPSK

Analyzer Settings Analyzer Settings
Agilent Technologies, E44468 JpEr T Agilent. Technulugles, E44964
-10.07 CF: 2120.000 MHz CF: 2132.500 M
SPAN: 40,000 MHz SPAR: 40,000 MHz
20,0 RE: 430 kHz RB: 430 kHz
YB: 1,300 MHz WE: 1,300 MHz
p 3007 Dekectar: FOS 2 Detector: POS
3 Attn: 10 DE E] Attn: 10 DB
§ 0.0 RL Offset: 0.0 DB i & OFFsTat: o000
£ Sweep Time: 1.1ms H weep Time: 1.1ms
= 50,0 Ref Lyl: 0.0 DBM ReF Lyl 0.0 DEM
60,0
Comments Comments
70,0 260 B! 19,935 MHz 99% power BW: 17.956 MHz
80,0 ] | | | . | | L
2120 2125 2130 7135 2140 2145 2152

. | . | | !
200 20 210 zis 2k a5 2130 213 210
Frequency (MHz)

cusor 1 2moren a1yl Delts Freq, 19935

Frequency (MHz)
Cusar 1 aizsares n.ss =B Delta Freq, 17,988

Cursor2 21414664 |-33.55 [l @] Delta Amplitude 26,00

cwsorz zrinoson a4z e | pats Amplitude  26.00

Chain M —20M - 16QAM

0.0 Analyzer Settings 0.0 Analyzer Settings
Agilent Technologies, E44464 Agilent Technologies, E44464
-10.0- CF: 2132,500 MHz -10.0-] WW CF: 2132.500 MHz
SPAN: 40,000 MHz SPAN: 40.000 MHz
20,04 RE: 430 kHz 20,04 RE: 430 kHz
VE: 1,300 MHz VB! 1,300 MHe
Detector: POS Detector: POS
£ -30.0- Attn: 10 0B & 300 Attn: 10 DB
£ RL Offset: 0.0 DB £ RL Offset: 0.0 DB
£ -a0.0-| Sweep Time: 1,1ms £ 400 Sweep Time: 1.1ms
Ref Lvl: 0.0 DBM < Ref Lvl: 0,0 DEM
0.0+ 50.0-
Comments Comments
60,0 . 50,0
268 BW: 19,755 MHz 93% power BYW: 16,058 MHz
0.0 ! ! ! | ' | [ Foo- ' ' | | | | L
2112 2120 2125 2130 2135 2140 2145 2152 2112 2120 2125 2130 2135 2140 2145 2152
Frequsncy (MHz) Frequency (MHz)
cuwsort 21423900 430 BIHB | patarren 197ms cusort 21230586 436 B | poraren 1mom
cosorz 21226350 3086 BB | petra Amplituce  28.00 cusor2 z1ars16d -30.96 =B |petts Amplitude  26.00
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Chain M — 20M — 64QAM

0.0 Analyzer Settings 0.0~ Analyzer Settings
== agilent Technologies, E44464 = Agllent Technologies, E4446A
100 CF: 2120.000 MHz -10.0- CFi 2120000 MHz
SPAN: 40,000 MHz SPARN: 40,000 MHz
~20.0+ RE: 430 kHz -20.0+ KHz
VB: 1,300 MHz YB: 1,300 MHz
5, “30.0-] Detector: POS  ~30.0- Detector: POS
= Attn: 10 DB < Attn: 10 DE
£ -40.0- RL Offset: 0.0 DB £ -40.0- AL Offset: 0.0 DB
g Swesp Time: 1.1ms £ Swesp Time: 1.1ms
-50.0-] Ref Lvl: 0.0 DBM -50.0- Ref Lvl: 0.0 DEM
60.0- 60,0
Cormments Comments
-70.0 2608 BW: 19,890 MHz -70.0- 99%, power BW: 17,963 MHz
0.0 ! ' | ! | ! | -60.0-, ' | | | | 1 ! !
2100 2105 2110 2115 2120 2125 2130 2135 2140 ZI00 2105 2110 ZI1S 7170 2125 2130 2135 2140
Frequency (MHz) Frequency (MHz)
cosor 1 2120300 .57 o Delta Freq. 19890 cusor 1 2tinowzs <637 (ot Bel Delta Freq. 17963
Cursor2z 21100150 -34.37 i"_"‘"il Delta smplitude  26.00 Cursor 2 2128.9764  -34.37 il;lil Delta Amplitude  26.00
Chain D — 5M - QPSK
0.0- Analyzer Settings 0.0~ Analyzer Settings
Agilent Technologies, E44464 Agilent Technaologies, E44464
-10. CF: 2112,500 MHz -10.0- CF: 2112.500 MHz
SPAN; 10,000 MHz ﬁ SPAN: 10,000 MHz
-20.0- RE: 100 kHz 200 RE: 100 kHz
VB: 300 khz VB: 300 kHz
o 3007 Detector: POS " Detector: POS
° Attn: 10 DB g 300 Attn: 10 DB
£ -40.0- RL Offset: 0.0 DB £ RL Offset: 0.0 DB
g Sweep Time: 1.1ms £ -40.0- Sweep Time: 1, 1ms
50.0- Ref Lyl 0.0 DEM Ref Lvl: 0.0 DEM
n.0- 50,0
Cormments Comments
-70.0- 26dE BW: 4,082 MHz -60.0 999 power BW: 4,500 MHz
7SD'O_I l ! ! ! ! '?D‘D7\ 1 1 I I 1 1
21075 2110.0 21120 21140 21160 21175 2107.5 2110.0 2112.0 z114.0 21160 21175
Frequency (MHz) Frequency (MHz)
cursor 1 zite0msr 060 Sl Bl Delta Freq. 4,882 Cusor 1 21102550 9.9 |- @] Delta Freg. 4.500 ()
< NTS
o o )
Cursor 2 2110.0063  -35.69 ﬂ’_"’lil Delta Amplitude  26.00 Cursor 2 2114,7550  -35.69 ili—lﬂ Delta Amplitude  26.00 g
Chain D — 5M - 16QAM
oo Analyzer Settings 00— Analyzer Settings
Agilent Technologies, E44464 Agilent Technologies, E44468
-10.0-] CF: 2152.500 MHz -10.0- MW‘,‘ CF: 2112,500 MHz
SPAN: 10,000 MHz SPAN; 10,000 MHz
2004 RE: 100 kHz RE: 100 kHz
20,0 20.0- B
VB 300 bz 2.0 VB: 300 Kz
Detectar: POS Detector: POS
jg <300 Attn: 10 DB & -30.0- oy NDE
2 RL Ciffset: 0.0 DB El RL Offset: 0.0 DE
Z 40,0+ Spweep Tims: 1, 1ms £ -40.0-] Swesp Time: 1. 1ms
[y @ 0T = Reef Lvl: 0.0 DEM
-50.0-] 50.0-
&0 Cz:;:am;\:tj 246 MH 50.0- comments
s a " 5% pawer BW: 4,439 MHz
-70.0 T I I I I ) ] -70,0-
2147.5 2150.0 21520 21540 2156.0  2157.5 el ' ! ! ! !
Frequency (MHz) 2107.5 21100 21120 21140 21160 21175
s Frequency (MHz)
Cusor 1 zisd.0e7z 8.0z =i B L4 e
Dokt Freq. [0 cusort zunzsze nes |- G 4,489

-34.02 ﬁlﬁﬂ Delta Amplitude 26,00

Cursor 2 Z150.0216

Cursor 2 2114.7416

Delta Freq.

-an.78 [l Bl

Delta Amplitude 26,00

Chain D — 5M - 64QAM

0.0
-10.0-]
-20.0-]
-30.0-]
o
3
2
£ -40.0-
15
< s0.0-
-60.0-]
-70.0-]
-E0o- | ' '
2147.5 2150.0 2152.0 2154.0 2156.0
Frequency (MHz)
cusor1 21sv.99 903 dl=iEd] Delta Freg. 989
Cusorz 2150.0041 35,00 ||| Delta amplitude  26.00

'
2157.5

Analyzer Settings
Agilent Technologies, E44484
CF: 2152,500 MHz
SPAN;: 10,000 MHz
RE: 100 kHz

VB: 300 kHz
Detector: POS
Attn: 10 DB

RL Offset: 0.0 DB
Sweep Time: 1.1ms
Ref Lvl; 0.0 DEM

Comments
26dB BW: 4,989 MHz

0.0 Analyzer Settings
Agilent Technologies, E44464
100 ”MMI\“M‘I-‘ CF: 2132.500 MHz
AN: 10,000 MHz
20,0~ RE: 100 kHz
VB: 300 kHz
5 30.0] Detector: POS
0 Attn: 10 DB
£ 40,0 RL Offset: 0.0 D6
£ Sweep Time: 1.1ms
-50.0+ Ref Lvl: 0.0 DEM
-60.0-|
Comments
700 99% power BY: 4,519 MHz
-80.0 T I 1 ] I 1 ]
2127.5 2130.0 2132.0 2134.0 21360 21375
Frequency (MHz)
Cursort zianzasr etz el e Delta Freg. 4.519 o ».
_CNTS
el »
cusorz miaazsor asaz -8 |oes amplitude  26.00 -_‘
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Chain D — 10M - QPSK

-10.0 Analyzer Settings
aqgilent Technologies, E44464
200 CF: 2150.000 MHz
SPAN: 20.000 MHz
30.0- RB: 200 kHz
VB! 620 kHz
Detector: POS
o i
| 0.0 Attr: 10 DB
£ AL Offset: 0.0 DB
£ 500 Sweep Time: 1.1ms
Ref Lvl: 0.0 DEM
£0.0-]
700 Comments
e 26dE BW: 9,945 MHz
0.0+ | | . ] i . .
2140.0 21425 21450 2147.5 21500 21525 2155.0 21575 2160.0
Fraquency (MHz)
Cursor1 21549625 -10.08 =i @ Defta Frag. 9,945

-36.08 i"_""lil Delta amplitude  26.00

Cursor 2 21450173

0.0

-10,0- r.uwuﬂm

-20.0

-30.0-

Amplitude
Y
=
?

-50.0-

-60.0-

-70.0-y | | ' ' | ! ! |
21225 21250 21275 21300 21325 2135.0 215375 21400 21425
Frequency (MHz)

arsor1 ziz7sess sos (el B Delta Freg, .016
Cursorz 2137.nsz -as.od =i @] Delta drmplituds  26.00

Chain D — 10M - 16QAM

Analyzer Settings
Agilent Technologies, E44464
CFi 2132,500 MHz
SPAN: 20,000 MHz
RE: 200 kHz

VB! 620 kHz
Detector: POS
Attn: 10 DB

RL Offset: 0.0 D8
Sweep Tim: dms
Ref Lvl: 0.0 DEM

Comments
99% power BW: 9,016 MHz

0.0 Analyzer Settings 5.0 Analyzer Settings
Agilent Technologiss, E4446A 10,0 Agilent Technologiss, E44464
-10.0-] CF: 232,500 MHz CF: 2115.000 MHz
SPAN: 20,000 MHz -15.0- SPAN: 20,000 MHz
-20.0- RE: 200 kHz -20.0- RE: 200 kHz
VB: 620 kHz 0.0 VB! 620 kHz
£ -30.0- DetectonROS) » 2507 Detector: POS
g Attn: 10 DB B 30.0- Attn: 10 DB
= RL Offset: 0.0 DB E RL Offset: 0.0 DB
£ -40.0- Swesp Tims: 1.1ms S -35.0- o
£ P £ Sweep Time: 1.1ms
Ref Lvl; 0.0 DEM < R
-40.0- Ref Lv: 0,0 DBM
-50.0-
-45.0-
0.0 Comments Comments
e 2608 BW: 9.948 MHz 500
o 55.0- 99°% power BW: 9,034 MHz
| I I I I [l I I
2122,5 21250 2127.5 21300 21325 21350 21375 21400 21425 60.0-, | | | | | | | |
Frequency (MHz) 21050 2107.5 21100 21125 21150 21175 21200 21225 2125.0
. Frequency (MHz)
cusor1 21374425 rra el el Delta Freq. 9,948 T
e cusor1 2104718 m0e |-t @] Delta Freq. 9.034
Cusorz zizzassn 3378 I8 | petta ampitude 26.00 T
cusorz 20105057 3406 @B |pera amplitude 26,00
Chain D — 10M — 64QAM
-10.0 rerre—e——————— An3lyzer Settings -10.0 v b Analyzer Settings
aglent Technologies, E44464 Agilent Technologiss, E44464
-20.0-| CF: 2150.000 MHz -20.0- CF: 2150.000 MHz
SPAN: 20,000 MHz SPAR: 20,000 MHz
0.0 RE: 200 kHz ] RE: 200 kHz
VB: 620 khiz 0o VB! 620 kHz
Detector: POS ;
g -40.0- Attn: 10 DB B -40.0 gtettelctor. POS
£ f 5 n: 10 DB
= ! (L ELEE At £ RL Offset: 0.00B
E -50.0- Sweep Time: 1,1ms 2 ‘o
Ref Lyl 0.0 DBM £ -s0.0- Sweep Time: 1.1ms
Ref Lvl: 0.0 DEM
-60.0 -
-60.0-
0.0 Comments I +
o 26dB BW: 9,997 MHz 70,0 oo
0.0 99% power BW: 9,024 MHz
—eu.l=y 1 i ] ] i i ]
21400 21425 21450 2147.5 21500 21525 21550 21575 2160.0 -60.0- | \ \ | | \ \ )
Frequency (MHz) 21400 21425 21450 21475 2150.0 21525 2155.0 21575 21600
st Frequency (MHz)
wsor1 21550150 1025 BB | peraren, sgw w{
- Cursor 1 z14s4s1s 1025 6] = B Delta Freg. 2,024
cusorz 21450175 3625 o | peita ampitude 26,00

Cusorz 21545057 3625 4] Bl

Delta Amplitude  28.00

Chain D — 15M - QPSK

-5.0- Analyzer Settings
-10.0-] Agilert Technologies, E4446
150 CF: 2132500 MHz

SPAN: 30.000 MHz
-20.0- RE: 300 kHz
25.0- VB: 910 kHe
Detector: POS
& 30,0
3 0o Attn: 10 DB
£ -35.0- RL Offset: 0.0 DB
£ -a0.0- Sweep Time: 1.Ims
5.0- Ref Lvl: 0.0 DBEM
50,0~
55.0- Comments
60,0 26dB BW! 14.699 MHz
-65'07I 1 1 I 1
2117.5 21250 21300 21380 21400
Frequency (MHz)
Cursor 1 2139.9325 812 %% —HM Delta Freq. 14.899
cusarz 2izsgaa iz & | oo Amplitude 26,00

0.0
10,0 o A
-20,0 -
-30,0-|
2
8
El
E'4U‘U'
£
< 500
-60,0-|
=700 -]
-60.0-] . | \ i
21025 21100 2115.0 2120.0 21250
Frequency (MHz)
cuser 1 znogies a1z l=HEd Delta Freq. 13508
cusarz zizazsnn 3413 BloHE | peits amplitude 26,00

Analyzer Settings
Agient Technalogies, E44464
CF: 2117.500 MHz
SPAN: 30000 MHz
RE: 300 kHz

YE: 910 kHz
Detectar; POS
Attn: 10 DB

RL Offset: 0.0 DE
Sweep Time: 1,1ms
Ref Lyl 0.0 DEM

Cormmenits
99% power By 13,508 MHz
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Chain D — 15M - 16QAM

0.0- Analyzer Settings 0.0 Analyzer Settings
Agilent Technologies, E44468 Agilent Technologies, E44464
-10.0- CF: 2132,500 MHz -10.0- M"‘M F: 217,500 MHz
SPAN: 30,000 MHz SPAN: 30,000 MHz
20.0- RE: 300 kHz -20.0- RB: 300 kHz
VEB: 910 kHz YE: 910 kHz
N Detector: POS -30.0- Detector: POS
§ -a0.0- Attn 10 DB 3 :
E] : E Attn: 10 DB
ES RL Offset: 0.0 0B £ -40.0- RL Offset: 0.0 DB
E -40.0-| Sweep Time: 1.1ms £ Swesp Time: 1,1ms
Ref Lyl: 0.0 DEM -50.0-| Ref Lyl 0.0 DEM
-50.0-
-60.0-
0.0 Comrments Comrments
. 2608 BW: 14,771 MHz -70.0] 99% power BW! 13,511 MHz
-FO.0-, ' | ' | | -a0.0-, \ , , \ ,
2117.5 2125.0 2130.0 2135.0 2140.0 2102.5 2110.0 2115.0 2120.0 2125.0
Frequency (MHz) Frequency (MHz)
Cusor 1 zimmem 63 - B Delta Freq. 14.771 Cusor 1 21107500 645 4|t el Delta Freq. 13.511
cusorz 2125125 235 B | petta ampitude 26,00 Cursorz Zizazers -azas @l=H@ed ot amplitude  26.00
Chain D — 15M - 64QAM
0.0 Analyzer Settings 0.0 Analyzer Settings
i Agilert Technologies, E44464 Aglent Technologies, E44464
-10.0 CF: 2117,500 MHz -10.0 CF: 232,500 MHz
SPAN; 30,000 MHz SPAN: 30,000 MHz
-20.0 RE: 300 kHz _20.0- RB: 300 kHz
YB: 810 kHz VB! 910 kHz
5 3007 Detector: POS 8 .20.04 Detector: POS
3 Aftn: 10 DB 5 Attn: 10 DB
£ -40.0 RL Offset: 0.0 DB = RL Offset: 0.0 D8
g Sweep Time: 1.1ms £ -40.0- Sweep Time: 1.1ms
-50.0 Ref Lwl: 0.0 DEM Ref Lvl: 0.0 DB
0.0 500
Camnments 0.0 Cornments
70,0 26dE BW: 14912 MHz o0 99% power BW: 13,513 MHz
-80.0-| | | | | =700 | | ! |
2102.5 21100 21150 21200 2125.0 21175 21250 2300 21350 21400
Frequency (MHz) Frequency (MHz)
Cusor1 zizacaos gee =Bl Delta Freq, 14.912 cusort z1zs.7227 wae e Delta Freq. 13513
cuwsorz z110.0s84 3484 BB | pats Amplitude 26,00 Cusorz izmzzen  sess @)@ | pars Ampltude  26.00
Chain D — 20M - QPSK
0.0- Analyzer Settings oo Analyzer Settings
Agilent Technologies, E44464 Agilent Technologies, E44464
-10.0- CF: 2132.500 MHz -10.0 CF: 2120.000 MHz
SPAN: 40,000 MHz SPAN;: 40,000 MHz
20.0- RE: 430 kHz -20.0 RB: 430 kHz
VE: 1,300 MHz YB: 1,300 MHz
o Detector: POS p 3007 Detsctar: POS
4 -an.0- Attr: 10 DE B Attn: 10 DB
= RL Offset: 0.0 DB g ~10.0+ RL Offset: 0.0 DB
£ -40.0- Sweep Time: 1.1ms i Sweep Time: 1,1ms
Ref Lyl: 0.0 DEM -50.0 Ref Lvl: 0.0 DBM
=0.0- -60.0-
Comments Comments
-60.0-] -70.0- o i
268 BY: 19,920 MHz 99% power B 17,958 MHz
700, . . . . . . . -80.0- | ' ' | | ' ' '
2112 2120 2125 2130 2135 2140 2145 2152 2100 2105 2110 2115 2120 2125 2130 2135 2140
Fraquency (MHz) Frequency (MHz)
Cursor 1 21424450 702 el @] Delta Freq. 19,920 cusort zinooss za7 -] Delta Freq. 17.988

cursarz 2izzszsa oz bl e Delta Amplitude 2600

Chain D — 20M - 16QAM

-33.97 il‘_g"iil Delta Amplitude  26.00

Cursor 2 Z128.9914

0.0

-10.0-|

-20.0-|

-30.0

-40.0 |

Amplitude

-50.0-|

-60.0

-70.0-|

800, | | ' | | il |
2125 2130 2135 2140 2145 2150 2155 2160
Frequency (MHz)

5.60 ﬁl‘_""lﬂ Delta Freq.
-31.60 ﬂi’lﬂ Delta Amplitude  26.00

Cursor 1 2154.8750 19,790

Cursor 2 2135.0850

'
2185

Analyzer Settings
Agilent Technologies, E44484
F; 2145.000 MHz
SPAN: 40,000 MHz
RE: 430 kHz

wB: 1,300 MHz
Detector: POS
Attn: 10 DB

RL Offset: 0.0 DB
Sweep Time: 1.1ms
Ref Lvl: 0.0 DBM

Camments
268 BW: 19,790 MHz

Cursor 2 2141.5114

0.0 Anakyzer Settings
Agilent Technologies, E44464
-10.0- MWW CF: 2132.500 MHz
SPAN; 40.000 MHz
20,0 RE: 430 kHz
¥E: 1,300 MHz
Detector; POS
n i
< -30.0 Aktn: 1008
£ RL Offset: 0.0 DB
CE( -400.0 | Sweep Time: 1.1ms
Ref Ll 0.0 DBM
50,0
Cormments
60,0
99% power BW! 18,053 MHz
-70.0 " 1 I 1 1 I I 1 1 1
211z zizn 2125 2130 2135 2140 2145 2152
Frequency (MHz)
Cusort aizsasse 6.33 dloi el Delta Frea. 18,03

-31.33 ﬂi’lﬂ Delta amplitude  26.00
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Chain D — 20M — 64QAM

0.0- Analyzer Settings 0,0 Analyzer Settings
Agilent Technologies, E44468, Agilent Technologies, E44464
-10.0- A CF: 2120.000 MHz -10.0-] m CF: 2132.500 MHz
SPAN: 40.000 MHz SPAN; 40,000 MHz
-20.0- RE: 430 kHz 200 RE: 430 kHz
VB: 1,300 MHz " VB! 1,300 MHz
, 300" Detector: POS » Detector: POS
% | Attn: 10 DB 4 -30.0- Attr: 10 DB
- -40.0 gvlvg:;s%trr:‘eﬂ;ﬂl E;Ens = RL OFfset: 0.0 DB
. Tz iy £ -4n.0- Sweep Time: 1.1ms
0.0 Ref Lul; 0.0 DBM = Feef Lyl: 0.0 DBM
~60.0- 50.0-
-70.0-| nggﬂar;E\:\fntje 910 MH; Sorments
F18 2 -60.0 99% pawer BW: 17,973 MHz
-80.0-, | | | | i | i
2100 2105 2110 215 2120 2125 2130 2135 2140 0.0 | | | ! ! ! [
Fraquency (MHz) 2112 2120 2125 2130 (2135) 2140 2145 2152
" i Frequency (MHz]
cwsort zizsoa0 555 BB | petaFren. 19910 i
- Cusor 1 21234886 a.ee |-t B Delta Freq. 17.973
cusorz zuozon 3455 =80 | petta ampitude 26.00 ——
cusorz 21414614 3486 B | pata smplitude 26,00
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ANTENNA PORT CONDUCTED BANDEDGE (FCC 2.1051 & 27.53(h), RSS 139 6.5)

EUT has 2 transmit chains and the test was performed on both chains separately. Limit is
adjusted to -13dBm — 10*log(2) = -16.01dBm per FCC KDB 662911D01 v02r01.

Conducted Bandedge
QPSK 16QAM 64QAM
Low High Low High Low High
s 5M -16.86 -17.56 -16.76 -17.59 -16.89 -17.88
£ 10M -17.22 -17.45 -17.59 -17.66 -17.73 -18.42
g 15M -18.27 -19.71 -17.82 -19.8 -18.2 -19.54
20M -19.04 -20.21 -19.61 -19.75 -19.41 -20.22
- 5M -16.91 -17.4 -16.98 -17.37 -17.22 -17.22
£ 10M -17.48 -18.03 -17.78 -17.54 -17.87 -18.29
g 15M -18.83 | -19.53 | -17.94| -19.65| -18.38| -19.64
20M -19.01 -20.11 -19.72 -19.94 -19.28 -20.34

RMS readings with 1s sweep and 60s max hold.

Attenuator loss = 40dB, Cable Loss = 0.7dB, Total Path Loss = 40.7dB

In order to read corrected levels directly, total path loss accounted in via reference level offset to the
spectrum analyzer.

Chain M — 5M — QPSK

20,0 = Analyzer Settings 0o Analyzer Settings
Agilent Technologies, E44464 5.0 Agilent Technologies, E44460
10.0- CF: 2110,500 MHz (CF: 2107000 MHz
SPAN: 5,000 MHz -10.0-| SPAN: 4,000 MHz
0.0- RB: 51.0kHz RB:51.0kHz
YE: 150 kHz 1507 Y8 150 kHz
Dekector: RMS w50 0] Detectar: RM3
g -no- Attn: 10 DB g0 Attn: 10 0B
= RL Cffset: 40,7 DB ‘2 -29.0- RL Offset: 40,7 DB
E 20,0~ Sweep Time: 1,05 é Sweep Time; 1.0s
Ref Ll: 20,0 DEM 3007 Ref Li: 20.0 DEM
30,0 -35.0-
Cornments 40.0- Comments
=004 Trace max hold for 60 sec Trace max hold for 60 sec
5.0 el Power over span: -23,32dEm
500, , , , , 8.0 | | | | | | '
2108.0 2100.0 2110.0 21110 2112.0 2113.0 2050 2055 21060 21065 21070 21078 21080 21085 2109.0
Frequency {MHz) Frequency (MHz)

Cursor 1 21050532 -36.72 Ei"lﬂ
Cursorz 21090000 -62.72 ﬂ‘_’:"lﬂ

Cursor 1 2110,0000  -16.86 ﬂ;’:“lﬂ
Cursor2 21120583 1870 E‘_’I“IM

Delta Freq. 2.058 Delta Freq. 3.947

Delta Amplitude  35.55 Delta Amplitude 26,00

200+ Analyzer Setfings 00 Anialyzer Settings
15.0- Agilent Technalogies, E44464 5.0- Aglent Technologies, E44464
10.0- CF: 2154,500 MHz CF: 2158000 MHz
SPAN: 5,000 MHz -10.0 SPAN: 4,000 MHz
5.0 RE: 51.0 kHz 5.0 RE: 510 kHz
0.0- VB 150 kHz WB: 150 kHz
o 50- Detector: RMS 200 Detector: RMS
N Atn: 10 DB 3 50 fittn: 10 DB
g o100~ RL Offset: 40,7 DB £ RL Cffsst: 40.7 DB
E -15.0- Swieep Time: 1,05 § -30.0 Sweep Time: 1,05
20.0- Ref Lvl: 25,0 DBM 35,04 Ref Lyl: 25.0 DB
-25.0- 40,0
0.0- Camments Comments
5.0 Trace may hald For 60sec e Trare ma hold for 60sec
' B Y Pawer over span: -22.06dBm
-40.0-, i , , : -52.0- ] | | | | i i |
2152.0 21530 21540 2155.0 2156.0 2157.0 21560 2156.5 2157.0 21575 21580 21585 2158.0 21595 21600

Frequency (MHz) Frequency (MHz)

4 ] -
sort zszoest ss7 B Dielta Freq. 2,933 arsr1 aiseo -ssss B
arsorz a1ssomn 756 @-HE] | e Ampltude %.13 Crsnz 2t 6150 B

Delta Freq. 5840

Delta Amplitude 26,00

WE ENCINEER SUCCESS WE ENGINEER SUCCESS
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Chain M — 5M — 16QAM

30.0

20,0+

10,0+

0.0+

-10.0+

Amplitude

-20.0+

-30.0-

40,0+

500~

| |
2108.0 2109.0 2110.0

1
211

Frequency (MHz)

-16.76 ﬂi"lﬂ

Cursor 1 2110,0000

Cursor 2 2112.0750

Delta Freq. 2,075

20,78 ﬂi"lﬂ Delta Amplitude 37,52

1
1o 2112.0

30.0

20,0 o

10,0+

arvplirucs
s o
= =
T g

-20.0+

-30.0+

-40.0-

| | '
2152.0 2153.0 2154.0

2155.0

Freguency (MHz)

cusort ziszuss mer |- B

Cursorz 21550000 -17.59 |- @] Delta Amplitude 3526

Delta Freq, 2,917

|
2156.0

Chain M — 5M - 64QAM

Analyzer Settings
Aglent Technalogies, E44464
CF: 2110,500 MHz
SPAN: 5.000 MHz
RB: 51.0kHz

VB 150 kHz
Detector; RMS
Attr: 1008

RL OFfset: 40.7 DB
Sweep Time: 1,05
Ref Lyl: 25.0 DBM

Comments
Trace max hold for 60sec

1
21130

Analyzer Settings
Agilent Technologies, E44464
(CF; 154,500 MHz
SPAN: 5,000 MHz
RE: 51.0 kHz

VB! 150 kHz
Detector: RMS
Attr: 1008

RL Offset: 40.7 DB
Sweep Time: 1,05
Ref Lvl: 25.0 DBM

Comments
Trace max hold for 60sec

|
2157.0

WE ENGINEER SUCCE

0.0 Arialyzer Settings
5.0 Aglent Technologies, E44464
' CF: 2107,000 MHz
-10.0- SPAN: 4,000 MHz
RE: 51,0 kHz
-15.0- VE: 150 Kz
Detector: RMS
o 20,0
] 20 Attn: 10 DB
= 25.0- RL (ffset: 40,7 DR
E Sweep Time: 105
30.0- Reef Lvl; 25,0 DEM
-35.0-
40,0~ Camments
Trace max hold for 60sec
'45'0', Power over span: -23.43dEm
-48.0-] | | | | | | |
21050 21055 2106.0 21065 2107.0 2107.5 2108.0 21085 2109.0
Frequency (MHz)
. r
cusor 1 25,059 715 @l H e Delta Freq. 3940 T

“NTS

63,13 ﬂi"lﬂ Delta Amplitude 26,00

Cursor 2 2109,0000

- WE ENGINEER

0.0 Analyzer Settings
5.0 Agilert Technologies, E44464
CF: 2156.000 MHz
-10.0 SPAN: 4,000 MHz
RE: 51.0 kHz
-15.0-]
B! 150 kHz
o 2007 Detectar: RMS
il Attn: 10 DB
3 204
= =0 AL Offset: 40,7 DB
£ -50.0+ Sweep Time: 1.05
5.0 Ref Lyl: 25,0 DBM
-40.0
Camments
-45.0-]
Trace max hold for 60sec
B . Power aver span; -22, 34dBm
520 | i | | i | | i
z156.0 21565 21570 ZIS7.5 ZIS80 21585 2159.0 21595 Z1e0.0
Frequency {MHz)
arsor1 21560000 35 o el Delta Freq, 3827

Cursor 2 2159.8270

-61.85 i‘i"lﬂ Delta Amplitude  26.00

WE ENGINEER SUCCESS

20,0 -mmmmee Enalyzer Settings
Aglent Technologies, E44464
0.0+ CF: 2110.500 MHz
SPAN: 5,000 MHz
0.0- RB: 51.0kHz
B 150 kHz
Detector: RMS
o -
5100 At 1006
= RL Offset: 40.7 DB
& 20,0 Sweep Time: 1,05
Ref Lyl: 25.0 DBM
-30,0-
Comments
-40.0 -
Trace max hold for 60sec
S0.0- | | | |
z108.0 2109.0 21100 Z11.0 z11z.0 Z113.0
Freguency (MHz)

cusorl 2100000 1589 |- B

Delta Freq. 1,533
arorz ansax 1oz @8] | pets ampltude m.91

200

10,0+

=
=
I

amplitude
5
=
;

2155.0

20,0+
30,0+
40,0~ | |
2152.0 2153.0 2154.0
Frequency (MHz)

arsort ooty tmez -]

Delta Freq. 2,053
Cusorz 2155.0000 -17.6 0= & Delta Arplitude 3650

]
2156.0

-
i

WE CMGINEER SUCCESS

Analyzer Settings
Agilent Technologies, E44464
(CF; 154,500 MHz
SPAN: 5,000 MHz
RB: 51.0 kHz

B! 150 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40.7 DB
Sweep Time: 1.0s
Ref Lyl: 25.0 DBM

Comments
Trace max hold for 60sec

|
z157.0

ZNTS

WE EMGINEER SUCCE

0.0 Analyzer Settings
50- Agilent Technologies, E44464
) CF: 2107.000 MHz
-10.0+ SPAN: 4,000 MHz
RE: 51.0 kHz
~15.07 VB: 150 kHz
o a0 N Detectar: RMS
3 00 Attn: 10 DB
= 5.0 RL Offset: 40,7 DB
g Sweep Time: 1.0
-30.0+ Ref Lvl: 25.0 DBM
<350+
_40.0- Comments
Trace max hold for 60sec
'45'0'_ Power over span: -23.44dBm
8.0 ! | | | | | |
2i05.0 21055 2106.0 Z106.5 2107.0 2107.5 Z108.0 Zi08.5 Z109.0
Frequency (MHz)
cusor 1 21050509 3717 Ll Bl Delta Freq, 3940
cusorz 209000 -63.07 Bl & | pets amplitude 26.00
0.0 Enalyzer Settings
5.0- Agilent: Technologies, E44464
(CF; 2158,000 MHz
-10.0- SPAN; 4,000 MHz
& 1) RE: 51.0 kHz
150 YB: 150 kz
o 200 Detector: RMS
E 23,0 Attn; 10 DB
= RL Offset: 40,7 DB
5300+ Sweep Time: 1.0s
5.0 Ref Lvl: 25.0 DEM
-40.0-
Comments
-45.0-
Trace max hold for 60sec
- i, Pawer over span; -22,17dBm
-52'U_I ] ] ] I I I I I
21560 21865 2157.0 21575 2158.0 21585 Z2159.0 21595 2160.0
Frequency (MHz)
cusor1 21560000 3608 @] Delts Freg, 3.4

“NTS

» WE CMGINEER SUCCE

-52.08 ﬂ'_’l"lil Delta &mplitude 26,00

Cursor 2 2159,8336
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20.0- Analyzer Settings
15.0- Agilent Technologies, E44464
10.0- CF: 210,500 MHz
' SPAN;: 5,000 MHz
5.0- RE: 100 ke
0.0 VB: 300 kHz
2 50- Detelctor: M5
El Attn: 10 DB
=-10.0- RL Offset: 40,7 DB
E -15.0- Sweep Time: 1.0s
20,0 Ref Lvl: 25.0 DBM
-25.0-
30,0 Camments
35.0- Trace max hold for 60sec
0.0 | | | |
Z108.0 2109.0 z1100 Zin Zlz.n 21130

Frequency (MHz)

Cursor 1 21100000 -17.22 ﬂ‘_’:"lﬂ

Cursor 2 21129834 18,08 ﬂ‘_’:"lﬂ Delta amplitude  35.29

Delta Freq. 2983

WE EMGINEER SUCCESS

20.0- Analyzer Settings
15.0- Agilent Technologies, E44464
10.0- CF: 2154,500 MHz
: SPAN: 5.000 MHz
5.0 RE: 100 kHz
0.0- YB: 300 kHz
2 50- Detector: RMS
E] Attn: 10 DB
£ -10.0- RL Offset: 40,7 DB
£ -15.0- Sweep Time: 1.05
20,0 Ref Lyl 25,0 DEM
-25.0-
30.0- Camments
-35.0- Trace max hold for 60sec
74D'U_I I 1 1 I
21520 2153.0 21540 21550 2156.0 2157.0

Frequency (MHz)

Cursor 1 21520500 17.75 &i‘_’:"lﬂ

cusor2 2155.000 -17.45 @ & Delta Amplitude 35.20

Delta Freg. 2,950

WE CMGINEER SUCCESS

Chain M — 10M — 16QAM

00 Analyzer Settings
i Aglent Technologies, E4446a
50 CF: 2107.000 MHz
004 SPAN; 4,000 MHz
! RE: 100 kHz
| YE: 300 kHz
o 150 Detectar: RM3
S 200 Akt 1008
= RL OFfset: 40,7 DB
E ocn Sweep Time: 1.0
=& Ref Lyl 25.0 DEM
300
350 Comments
Trace max hold for 60sec
I Pawer over span: -20,16dBm
42,0+ 1 1 | | | | 1
Z105.0 21055 21060 21065 Z107.0 21075 Z108.0 21085 21090

Frequency (MHz)
Cosort 2150e66 2760 | e Delta Freg. 3.033

LAV )
EnTS
cusorz 21000000 5360 @l E | peta Armpltude 2600 i _*'

T

wE EnGiNEER SUCS
0.0 Analyzer Settings
5.0 Agilent Technologies, E44464
' (CF: 2155.000 MHz
10,0+ SPAN: 4.000 MHz
RE: 100 kHz
15,0 Wi 300 kHz
" Detector: RM3
B 20,0+ Attr: 1008
= RL Offset: 40.7 DB
g -25.0- Sweep Time: 1.0s
Ref Lwl: 25.0 DEM
-30.0-
-35.0+ Commerts
40,0+ Trace max hold for 60sec
b Power aver span; -20, 14dBm
-44.0 T 1 ] ] I I I ] 1
21560 21865 21570 2157.5 21580 21885 2159.0 21895 21600

Frequency (MHz)
cuosort 21560000 2560 4=t del Delta Freq. 3,907

cusorz 2159068 5460 4l B Delta Arplitude 2600

20.0 e Analyzer Settings
15.0- Agilent Technalogies, E44464
10.0- CF: 2110.500 MHz
! SPAN: 5.000 MHz
5.0- RE: 100 kHz
0.0- VB: 300 kHz
o 5.0 Defector: RM3
57 Attn: 10 DE
= -10.0 RL Offset: 40.7 DB
5 -15.0- Sweep Time: 1,05
20,0 Ref Lyl: 25.0 DEM
-25.0-
30.0- Comments
-35.0- Trace max hold Far 60sec
-4D'U_I I 1 1 I
zios.0 z109.0 21100 21110 zitzn z113.0
Frequency (MHz)

Cursor 1 210,000 -17.59 =i ] Delta Freq. 2,758
cursorz 2t1z.7ses 1991 - Ee] Delta Amplitude 3751

20,0~ Analyzer Settings
15.0- Agilent: Technologies, E44464
10.0- CF: 2154,500 MHz
' SPAN: 5,000 MHz
5.0 RE: 100 Kz
0.0~ \B: 300 kHz
v 50— Detector: RMS
. Attn: 10 DB
= -10.0- RL Offset: 40,7 DB
5 -15.0- Sweep Time:! 1,05
20,0 Ref Lvl: 25.0 DBM
-25.0-
30,0 Comments
35.0- Trace max hold for 60sec
00 | ' ' |
2152.0 2153.0 2154.0 2155.0 2156.0 2157.0
Frequency (MHz)

cwsor . ziszaoo 1900 el

Cursor 2 2155,0000  -17.66 E‘_’:"IM Delta amplitude 37,55

Delta Freg, 2,900

WE EMGINEER SUCCESS

0.0 Analyzer Settings
i Agilent Technologies, E44464
S0 CF: 2107000 MHz
10,0 SPAN: 4,000 MHz
' RE: 100 kHz
i VB 300 kHz
» 180 Detectar: RMS
B o0 Attr: 10 DB
=7 RL Offset: 40.7 DB
E i Sweep Time: 1,05
<20 Ref L+l: 25.0 DEM
30,0+
35,0 Conmments
Trace max hold for é0sec
o Power over span; -19,02dBm

2.0, ' ' ' | | | '
2105.0 21085 Z106.0 21065 21070 21075 21080 Z108.5 2109.0
Frequency (MHz)

Cursor 1 |2105.0666 |-27.62 Lepl ] ] Delta Freq. 3.933
cusorz a10mm0 5362 @@ | perta armpitude 2600

0.0 Analyzer Settings
5.0 Aglent Technolagies, E44468
' (CF; 2156,000 MHz
-10.0- SPAN: 4,000 MHz
RB: 100 kHz
-15.0+ VB! 300 kHz
" Detector: RMS
3 20,0+ Attr: 10 DB
% RL Offset: 40,7 DB
E-25.07 Sweep Time: 105
Ref Lvl: 25.0 DEM
-30.0)
-35.0 Comments
400! Trace max hold for 60sec
44.0- Wy, Power over span: -18,70d8m

i i i i i i i i
21560 21565 2157.0 2157.5 2158.0 2158.5 2159.0 21595 21600
Frequency (MHz)

Cursor 1 21560000 -28.23 ﬁ‘_’l"lﬂ Delta Freq.  3.867
Cursor 2 21998669 -54.23 Ei"lﬂ Delta dmplitude 26,00
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200 Bnalyzer Settings
15.0-] Aglent Technologies, E44464
100 CF: 2110500 MHz
SPAN: 5,000 MHz
507 RE: 100 KHz
0.0 Vi 300 kHz
v 50 Detector: RM3
N Attn; 1006
= -10.0 RL Offsat: 40.7 DB
5 -15.0- Sweep Time: 1.0s
20,0 Ref Lvl: 25.0 DEM
25,0
00 Comments
35,0 Trace max hold for 60sec
-40.0- | | | 1
2108.0 2109.0 2110.0 21110 21120 2113.0
Frequency (MHz)

cwsor1 2000 17,73 =6

Cursarz  2112.9866  18.33 &I'_HEI Delta Amplitude 36,06

Delta Freq. 2.967

20,0 Analyzer Settings
15.0- Aglent Technologies, E44464
i (CF: 2154.500 MHz
100 SPAN: 5,000 MHz
5.0+ RB: 100 kHz
i VB! 300 kHz
o oo Detector: RMS
T 50 Attn: 10 DB
35-100— RL Offset: 40.7 DB
g Sweep Time: 1.0s
-15.0 Ref Lvl: 25.0 DEM
-20.0+
25,0 Comments
30,0 Trace ma:x hold for 60sec
0-, ‘ ‘ \ \
21520 2153.0 2154.0 2155.0 2156.0 2157.0
Frequency (MHz)

cwsor1 21s22t66 1795 ol

Cursor 2 2155.0000 -18.42 &I‘_’HM Delta Amplitude 36,37

Delta Freq, 2,783

WE ENGINEER SuccE

Chain M — I5M — QPSK

0.0- Bhalyzer Settings
| Agilent Technologies, E44464
=0 CF: 2107.000 MH
40,0 SPAN: 4,000 MHz
' RE: 100 kHz
| VB! 300 kHz
o 150 Detector: RMS
] Attn; 1008
2 -20.0-
= RL Offset: 40,7 0B
E Sweep Time: 1.0s
-25.0-
* Ref Lk 25,01 DBM
-30.0-
5.0- Comments
Trace max hold for 60sec
U Power ower span: -20,40dEm
42,0 | | | | | | |
21050 21055 21060 21065 21070 21075 2108.0 21085 21090
Frequency {MHz)
) v,
arsor1 2050598 28,23 |- B Dolta Freq, 3,040 (pﬂ‘,
7 2
. CENTS
arsorz 205000 5423 RIS |patta ampitce 0 KO 1
, WE ENGINEER SuccEss
0.0- Analizer Settings
50- Agilent Technologies, E44464
' (CF; 2158000 MHz
1004 SPAN; 4,000 MHz
' RE: 100 kHz
45,0~ B! 300 kHz
o Detector: RMS
ERILE Attn: 10 DB
= RL Offset: 40.7 DB
£ 2507 Sweep Time: 1,0
Ref Lvl: 25,0 DEM
-30.0-
-35.0- Comments
400~ Trace max hold For 60sec
L,  Power awer span: -20,41dBm
-44.0- ] i i ] ] i i |
2156.0 21565 2157.0 21575 21580 21585 2158.0 21595 21600
Frequency {MHz)
cosar1 21560000 20,25 - &l Delta Freq, 3800

Cursar2 - 2159,9002

w25 I8 | peta ampite 2600

WE ENMGINEER SuccESS

20,0~ Analyzer Settings
15.0- Aglent Technologies, E44464
| CF: 2110,500 MHz
oo SPAN: 5,000 MHz
5.0- RE: 150 kHz
i B! 470 kHz
o oo Detector: RM3S
B 50- Attn: 10 DB
£ o0l AL Offset: 40.7 DB
g . Sweep Time: 1,08
-15.0- Ref Lvl: 25.0 DBM
-20.0-
35,0 Comments
30,0 Trace max hold for 60sec
-350 T1 1 1 1 1
2108.0 2109.0 21100 21110 21120 2113.0
Frequency (MHz)
cwsort 2000000 15,27 = &l Delt Freq, 2933
cusorz 2nizoam e0r o8 |pas rnplitude 36,30
we EnsinEER succEss
20.0- Analyzer Settings
15.0- Aglent Technologies, E44464
| CF: 2154.500 MHz
100 SPAK: 5.000 MHz
5.0- RB: 150 kHz
_ WE: 470 kHz
" o Detector: RM3
5 50 Attn: 10 DB
:5-10 o- RL Offset: 40,7 DB
g Sweep Time: 1.0s
-15.0- Ref Lyl 25,0 DEM
-20.0-]
-25.0 Cornments
300~ Trace max hold for 60sec
3.0 i i i i
2152.0 2153.0 2154.0 2155.0 21560 2157.0
Frequency (MHz)
cusort 21520083 1756 L= &l Delta Freq. 2.992
cursor2 21550000 <1971 =87 | pats amplitude 3726

0.0- Enalyzer Settings
Agllent Technologies, E44484
5.0 CF: 2107,000 MHz
SPAN: 4.000 MHz
-10.0- RE: 150 kHz
VB! 470 kHz
o -15.0- Detector: RM3
39 Attn: 100B
E RL Offset: 40.7 DB
g Sweep Time: 1.0s
50- Ref Lvl; 25.0 DBM
-30.0- Comments
35,0 Trace max hold for &lsec
| Lihts Power over span; -18,03dBm
3.0 T I I I 1 1 I I
21050 21055 21060 21065 21070 21075 21080 21085 21090
Frequency (MHz)
cnsor 1 zinsodes 2n.3s lH B Detta Freq, 3.953
cusorz ziomonn 5335 o8 |pers Amplitude 26.00
WE ENGiNEER SUCCE
0.0+ Analyzer Settings
50 Agilent Technologies, E44464
: CF: 2155,000 MHz
100+ SPAN: 4.000 MHz
RB: 150 kHz
15,01 VB! 470 kHz
" Detectar: RM3
5200+ Attn: 10 DB
= RL Offset: 40,7 OB
E 25,01 Sweep Time: 1.0s
Ref Lvl: 25,0 DBM
30,0
350 Comments
40,0~ Trace max hold for 0sec
" Power over span; -19,96dBm
440 i i i i i i i i
21560 21565 21570 21575 Z198.0 21885 21590 21595 2100
Frequency {MHz)
. v
Cusort 21560000 28,30 4= & DeltaFreq. 3.880 Y™ D,
TNTS
cosor2 21598002 5400 -8 |pets mpitude 26.00 g f

WE ENGINEER
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25,0 Analyzer Settings
20,0 Agilent: Technologies, E44464
15.0 CF: 210,500 MHz
) SPAN: 5.000 MHz
100+ RE: 150 kH:
5.0+ W 470 kHz
L 00 Detgctor: RM3
9 Attn: 10 DB
= A0+ RL OFfset: 40.7 DB
£ -100- Sweep Time: 1,05
15,0 Ref Lvl: 25.0 DEM
-20.0-]
5.0 Comments
-a0,0-] Trace max hold for B0sec
-38.0-) | | | |
2108.0 2100.0 21100 21110 211z2.0 21130

Frequency (MHz)
cusort 2100000 1762 el-H &

cusorz 21100 2042 eloHE] {pars ampltude 38,24

Delta Fren. 1,825

WE ENGINEER SUCCESS

20,0~ Analyzer Settings
15.0- Agilent Technologies, E44464
10.0- CF: 2154.500 MHz
' SPAN: 5,000 MHz
5.0 RE: 150 kHz
i Y 470 kHz
o 0.0 Detector: RMS
T i Attr; 10 DB
= RL Offset: 407 DB
E ' Sweep Time: 1,05
-15.0+ Ref Lvl: 25.0 DEM
-20.0
35,0 Comrments
30,0~ Trace max hold for 60sec
-0 | | | |
21520 2153.0 2134.0 2155.0 2136.0 2157.0
Frequency (MHz)

st sz 17 l-HEd

Cursor 2 2155.0000  -19.80 &I'_Hﬂ Delta Amplitude  39.57

.
.(“

cNTS

Delta Freq. 2,258

WE ENGINEER SUCCESS

Chain M — 15M — 64QAM

0.0 Enalyzer Settings
Agilent Technologies, E44464
.04 CF: 2107.000 MHz
SPAN: 4.000 MHz
-10.0 RB: 150 kHz
VB 470 kHz
-15.0+ Detector: RMS

Attn: 1008
RL Offset: 40,7 DB
Sweep Time: 1,05

Amplitude
[
=1
=)
v

25,0 Ref Lyl 25,0 DBM
-30.0-|
Comments
-35.07 Trace max hold for 60sec
H Power ower span: -19,37dBm
-40.0-) ! | | | ! | |
2105.0 2105.5 Zi06.0 21065 2107.0 21075 ZI06.0 21085 Z109.0
Frequency (MHz)

Cursor 1 2109.0999  -27.52 E'_’Hil

arsorz 20g.0000 5352 I8 | patta smpituge 2500

Delta Freq. 3940

WE ENGINEER SUCCE

0.0 Analyzer Settings
Agilent Technologies, E44464

=0 CF1 2158000 MHz

-10.0-} SPAN: 4,000 MHe
RB: 150 kHz

15,0} VB: 470 kHz
Detector: RM3
Attn: 10 DB

RL Offset: 40.7 DB
Sweep Time: 1.0s
Ref Lvl: 25,0 DBM

Amplitude
reor
[ .1
= o

v v

-30.0-
35,0 Comments
40,0 Trace ma:x hold for 60sec
M Power over span; -20,71dBm
-44.0- | | | | | | | |
21%6.0 21565 2157.0 21575 21560 21565 21590 21995 2160.0

Frequency (MHz)
rsort 21560000 20,32 pl-H B

Cursore  2158.8002 55,32 E'_’HEI Delta Amplitude 26,00

Delta Freq. 3.900

WE ENGINEER SUCCESS

20,0 Analyzer Settings
18,0 Agilent Technologies, E44464
10.0- CF: 210,500 MHz
SPAN; 5.000 MHz
5.0 RE: 150 kHz
0.0 WE: 470 kHz
L 50 Detgctor: RM3
9 Attn: 10 DB
g 100 AL Offset; 40,7 DB
£ -15.0- Sweep Time: 1,05
200 Ref Lvl: 25.0 DEM
-25.0+
30,0 Comments
35,0 Trace max hold for 60sec
740‘0_\ 1 1 I 1
21060 2109.0 z1on ziin Z1z.0 21130

Frequency (MHz)
arsort 2t 1820 - S Delta Freq, 2.917 qu
crsorz 211z0167 183 B |petta ampltude 3633 ol

WE ENGINEER SUCCESS

200 Analyzer Settings
15.0- Aglent Technologies, E44464
| (CF: 2154.500 MHz
100 SPAN: 5,000 MHe
5.0+ RE: 150 kHz
i WE: 470 kHz
o 0.0 Detector: RMS
T 504 Attn: 10 DB
= RL Offset: 40.7 DB
E ' Sweep Time: 1,05
-15.0- Ref L+l: 25,0 DBM
200
25,0 Comments
30,0 Trace max hold for B0sec
-35.0- | | | |
21520 2153.0 2134.0 2155.0 2136.0 2157.0
Frequency (MHz)

Cursor 1 2152.0083  17.89 &I‘_’I"iﬂ Delta Freq. 2.992 L qu
Cursor 2 21550000 -19.54 &I‘_’Hﬂ Delta Amplitude 37,43 \ "

WE ENGINEER SUCCESS

0.0 Analyzer Settings
Agilent Technologies, E44464
207 CF: 2107000 MHz
SPAN: 4,000 MHz
-10.0- RE: 150 kHz
VB 470 kHz
-15.0 Detector: RMS

Attn: 1008
RL Offset: 40.7 DB
Sweep Time: 1.05

Amplitude
i
=]
=)
'

-25.0-] Ref Lvl: 25.0 DBM
30,0

Comments
-35.0 Trace max hald for 0sec

Power over span; -19,65dBm

~40.0- ! | | | ! | !
2105.0 2105.5 Zi06.0 21065 2107.0 21075 Z106.0 21085 Z109.0
Frequency {MHz)

Cursor 1 2109.0666  -23.08 ﬂ’_’:"iil

cusorz 21000000 5405 )= &l Delta Amplituce 26.00

Delta Freq. 3933

ENGINEER SUCCE

0.0 Analyzer Settings
50 Agilent Technalogies, E4446a
’ (CF: 2156.000 MHz
A0.0- SPAN: 4.000 MHz
RB: 150 kHz
15,0 VB! 470 kHz
o Detector: RMS
B 20,0 Attn: 10 DB
= RL Offset; 40.7 D
5250 Sweep Time: 1.05
Ref Lvl: 25,0 DBM
-30.0
-35.04 Comments
40.0- Trace max hold for 60sec
b Pawer over span; -20, 70dBm
4.0~ ' | i | | | | |
21560 21565 2157.0 21575 21580 21585 21590 21585 Z160.0
Frequency (MHz)
. v
Cursor 1 2156,0000  -29.22 ﬂ‘_’:"iﬂ Delta Freq. 3.837

*NTS

Cursor2  2159.8869 -55.22 ﬂ‘_’:"iﬂ Delta Amplitude 26,00

- WE ENGINEER SucCCE

Page 31




NTS Plano - EMC Department

NTS Test Report No. PR029970-01 Rev. 2

Report Date: July 28, 2014
Chain M — 20M — QPSK
20,0 Analyzer Settings 0.0 Analyzer Settings
15.0- Aglent Technalogies, E44464 Agilent: Technologies, E44464
CF: 2110,500 MHz -5.0 CF: 2107,000 MHz
10.07 SPAN: 5000 MHz SPAK; 4,000 MHz
5.0 RE: 200 kHz 10,0+ RE: 200 kHe
i YB: 620 kHz WE: 620 kHz
, 00 Detectar: RMG o 15,0 Detector: RHS
AT Attn: 10 DB E fittn: 10 DB
:E‘-IEI - RL CFfset: 40,7 DR = 200 RL Offset: 40,7 DB
g Sweep Tine: 1,05 H Sweep Tine: 1.0s
-15.0- Ref Lvl: 25.0 DBM 5.0 Ref Ll: 25.0 DBM
-20.0-
25.0-] Carnments 3004 Cornments
30,0 Trace max hold for 60sec 350 Trace max hold For 60sec
1l Power over span; -19,93dEm
35,04 \ , \ \ 380 | | | | | | |
2108.0 2103.0 2110.0 21L0 21120 21130 21050 21055 21060 21085 21070 21075 21080 21035 2109.0
Frequancy (MHz) Frequency {MHz)
cosort 21100000 -19.04 |- & Delta Fren. 2567 sl z0sms 20 @l DeltaFreg, 3.047
- ¥ ] R4 .
awsorz 2uizseer 1752 P8 {peta ampituce 3856 cusor2 2000000 5292 SRl | pel amitce 2600
20,0 Analyzer Settings 04 Analyzer Settings
15.0- Aglent Technologies, E44460 Agilent Technologies, E44464
CF: 2154,500 Mz 5.0 CF: 2158,000 MHz
10.04 SPAN: 5.000 MHz SPAM; 4,000 MHz
5.0- RB: 200 kHz -100+ RE: 200 kHz
W 620 kHz WE: 620 kHz
o 0.07 Detectar: RMS o 10 Detector; RMS
5 507 fitn: 10 DB 3 Attn: 1008
= RL Offset: 40,7 DB = 0.0+ RL Offset: 40.7 DB
g -10.0+ Swveep Thne: 1,05 E Sweep Time: 1.0s
* 5.0 Ref Lul: 25,0 DEM 25,0 Rif Ll 25.0 DB
-20.0 0.0
-25.0- Camments comments
0.0+ Trace max hold For 60sec 3807 Trace max hold For 60sec
| Power over span: -20.19dEm
-36.0- | | | | -40.0- | ! ! ! ! ! i i
2152.0 2153.0 21540 24550 2156.0 2570 21960 2155 21570 2157.5 21580 21585 21590 21595 2160.0
Frequency (MHz) Frequency {MHz)

st 2522zt 1733 ]

Cursor2 21950000 -20.21 ﬂ'_*‘lil Delta Amplitude 37,54

DeltaFreg, 2,778

Chain M — 20M — 16QAM

WE ENGINEER SucCCESS

st z1ss0000 2776 [l &

Cursor2  2159.9068  -53.76 E‘_’HM Delta Amplitude  26.00

Delta Freq. 3.907

20,0

15.0-
10,0+
5.0+
0.0+
5.0~
-10.0-
-15.0-

Amplitude

-20.0-
-25.0-
-30.0-

-35.0-,
2108.0

| 1
21100 Z111.0 2112.0

Frequency (MHz)

2o 1561 %= Delta Freq. 2850
21128500 19,18 il'_""iﬂ Delta Amnplitude 3879

!
2109.0

Cursar 1

Cursar 2

20,0 =

Arilyzer Settings
Agilent Technologies, E44468
(CF: 2110.500 MHz
SPAN: 5,000 MHz
RE: 200 kHz

B! 620 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40.7 DB
Sweep Time: 1,05
Ref Lvl: 25,0 DBM

Camments
Trace max hold for 60sec

1
21130

15.0-
10,0+
5.0+
0.0+
5.0-
-10.0-
-15.0-

Amplitude

-20.0
-25.0-
-30.0-

-35.0-
2152.0

' | ]
2154.0 2155.0 2156.0

Frequency {MHz)

vz BB | potapen 2o
aissones 1975 I-HBT | pelta amplide 398

!
2153.0

Cursar 1

Cursar 2

WE EMGINEER SUCCESS

Rralyzer Settings

Aqilent Technologies, E44468
(CF: 2154500 MHz

SPAN: 5,000 MHz

RE: 200 kHz

18: 620 kHz

Detectar: RMS

Attn; 10 DB

RL Offset: 40.7 DB

Sween Time: 1,05

Ref Lvl: 25,0 DBM

Comments
Trace max hold for E0sec

!
2157.0

WE EMGINEER SUCC

5.0

-10.0

-15.0-|

Amplitude
s
=
o
I

-25.0

-30.0-|

-35.0-|

-38.0-) | | | | | | |
21050 21055 2106.0 Zl0es5 21070 21075 2108.0 21085 2109.0
Frequency (MHz)

cosor1 2100z 2zt - & Delta Freg, 3947
cusor2 21000000 5372 -t Er] Delta Amplitude 26,00

Analyzer Settings
Agilent Technologies, E44464
CF: 2107.000 MHz
SPAN: 4.000 MHz
RE: 200 kHz

WB! 620 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40,7 DB
Sweep Time: 1.0s
Ref Lyl: 25,0 DBM

Comments

Trace max hold for A0sec
Power aver span;: -20,14dBm

WE ENGINEER SUCCESS

0.0

5.0+

-10.04

-15.04

-20.0-]

Amplitude

-25.0

-30.04

-35.0-

e

-42'0_\ I ] I I ] I I 1
21%6.0 21865 2157.0 2157.5 21580 21985 2159.0 21595 2160.0
Frequency {MHz)

cosort 21560000 27,53 ‘|- & Delta Freq, 3907
wsor2 21500068 5353 - il Delta Ampltude 26,00

Analyzer Settings
Aqgilent Technologies, E44464
CF: 2158.000 MHz
SPAN: 4,000 MHz
RE: 200 kHe

B! 620 kHz
Detector; RMS
Attn: 10 DB

RL Cffset: 40,7 DB
Sweep Time: 1.0s
Ref Lvl: 25,0 DBM

Camments

Trace max hold for 60sec
Power aver span; -20, 17dBm

WE ENGINEER SuccESs
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0.0 Analyzer Settings

20,0~ Analyzer Settings
15.0- Agilent Technologies, E44468 Agilent Technologies, E44464
10,04 CF: 2110.500 MHz 5.0 CF: 2107.000 MHz
' SPAN: 5,000 MHz SPAN: 4.000 MHz
5.0- RE: 200 kHz -10.0 RE: 200 kHz
0.0- VB! 620 kHz VB 620 kHz
v Detector: RMS o -15.0-] Detector: RM3
5 50- Attn; 10 DB E Attn: 1008
2 10.0- RL Offset: 40.7 DB 5 0.0 RL Offset: 40.7 DB
g Sweep Time: 1,05 g Sweep Time: 1.0s
-15.0- Ref Lyl: 25.0 DEM 250+ Ref Lyl: 25.0 DEM
-20.0-
25.0- Comnmerts 07 Comments
-30.0-] Trace max hold For 60sec 35,0 Trace max hold for 60sec
Power over span; -20,03dBm
-35.0-, , , , , 30T, | i | | | |
21080 2109.0 2110,0 2111.0 21120 21130 21050 21055 21060 21065 21070 21075 21080 21085 2109.0
Frequency (MHz) Frequency (MHz)
v |t m
cusart z1i0gom 1241 - &l Defta Freq. 2432 r;.ﬂt‘, cusor1 210505 2768 l-H B Delta Freq, 3947
. 4 T
arsorz znzasty e BB | et amplitude 3708 imT cwsorz 21000000 5366 I8 | petta ampituse 2600 )
wE ENGINEER SucCESS we EMGINEER succEss
20.0- Arilyzer Settings 0.0 Analyzer Settings
15.0- Agilent Technologies, E44468 Agilent Technologies, E44460
1004 CF: 2154,500 Mz 507 CF: 2158,000 MHz
. SPAN: 5,000 MHz SPAN: 4,000 MHz
5.0- RE: 200 khz -10.07 RE: 200 kHe
0.0- 18! 620 kHz VB! 620 kHe
o Detector: RMS » 1207 Detector; RMS
T &0- Attn: 10 DB 3 Attn; 1008
2 100- RL Offset; 40.7 DB £ -20.0+ RL Offset: 40,7 DB
E ! Sweep Time: 1,05 E Sweep Time: 1.0s
-15.0- Reef Lvl: 25,0 DEM 50 Ref Lul; 25,0 DEM
0.0~ -30,04
-25.0- Comments Comments
-30.0- Trace max hold for 60sec 50 Trace max hold for 60sec
b Power over span; -20, 11dBm
-35.0-, . . . , -40.0- | | | ] | ] | |
21520 2153.0 2154.0 21550 21560 2157.0 21%6.0 21565 21570 21575 21880 21585 21590 21585 21600
Frequency {MHz) Freguency (MHz)
. il g -
Cusorl 2152058 1752 4l e Delta Freg, 2042 casort assoo 2772 bl DeltaFreq. 3913 PAmA qu
. % ] -
arsorz zims00m 202z BB | Amplitude 37,74 casorz 2590135 5272 Bl {pots Ampituce 2600 U el
WE ENGINEER SUCC i S
Chain D — 5M — QPSK
200+ Analyzer Settings [ili] Analyzer Settings
Aglent Technologies, E44464 504 #Agilent Technologies, E44464
10.0- CF: 210,500 MHz CF: 2107.000 MHz
SPAN: 5.000 MHz -10,0 SPAN: 4,000 MHz
n.0- RB: 51.0 kHz RE: 51.0 kHe
VE; 150 kHz 15,0 VE; 150 kHz
Detector; RM3 Detectar: RM3
v i » 004
e Attny 1008 50 attny 1008
= RL Offset: 40.7 DB G -25,0 RL Offset: 40.7 DB
5 -20.0- Sween Time: 1,05 3 Sweep Time: 1,05
Ref Lyl 25.0 DEM 30,0 Ref Lwl: 25.0 DEM
-30.0 -35.0
Comments 004 Comrments
400 Trace max hold For 60sec Trace max hold for G0sec
L e, Power over span: -22.24dBm
5004, , , ! , 470 ' | | ! | | |
2108.0 2100.0 2110.0 2110 2120 2113.0 2105.0 21055 21060 21065 2107.0 21075 Z108.0 21085 2109.0
Frequency {MHz) Frequency (MHz)
T )
cosor 200000 1691 H & Delta Fren, 2,058 arsort zosorm sz - Deita Fren. 3.927
|
sz 2nizoses 1845 oHBY | pets ampltude 353 arsorz o0 s1sz )-8 | pea Amplitude 26,00 e
we EncinEeR success
20,0+ A= Analyzer Settings il Analyzer Settings
Aglent Technologies, E44464 5.0-] Agllent Technologies, E44464
100- CF: 2154500 MHz CF: 2158.000 MHz
SPAN: 5,000 MHz -10.0 SPAR; 4,000 MHz
0.0- RE: 51.0kHz 5.0 RE: 51.0 kHz
WE: 150 kHz WE: 150 kHz
8 100- Detector: RMS p -200] Detectar: RMS.
e Attr 101 DB T Attr: 10 DB
2 RL Offset: 40.7 DB 2 RL Offset: 40.7 DB
£ -zo- Sweep Time: 1.0s £-30.0 Sweep Time: 1.0s
Ref Lvl: 25.0 DEM 50 Ref Lyl 25.0 DEM
-30.0-
-40.0-
Carnments Comments
40,0 -45.0-
Trace max hold For 60sec Trace max hold for 60sec
| md Power over span: -22,35dBm
-50.0-, \ \ \ \ -52.0- i ' ' i | | | !
21520 21530 2154.0 2155.0 2156.0 2157.0 2156.0 21565 2157.0 21575 21980 21985 21530 2159.5 21600
Frequency (MHz) Frequency (MHz)
arsor 1 21520867 1849 @B | paltafren 2w Cser 1 zsse 00005510 B | oot o, 34 > qu
0
arsorz 2155000 1740 BB | paits ampituce 3590 cusorz 2:snes36 o119 BI=HB {pota ampituce 2600 -

ENGINEER SUCC

WE ENGINEER SUCCESS
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Chain D — 5M - 16QAM

300 Analyzer Settings 0.0 Analyzer Settings
Agilent Technologies, E44464 50— Agilent Technologies, E44464
0.0 F: 210,500 MH CF: 2107,000 MHz
SPAR; 5,000 MHz -10.0- SPAN: 4.000 MHz
10.04 RE: 51,0 kHz RB: 51.0 kHz
WE: 150 kHz -15.0- VE: 150 kHz
p 00 Detector: RMS o 20.0- Detector: RMS
1 Attn: 10 DB 3 attn; 10 DB
= -10.0+ RL Offset: 40,7 DB 5 25.0- RL Offset: 40.7 DB
] Sweep Time: 1,05 £ Sweep Time: 1.0s
200 Ref Ly 25,0 DEM 3007 Relsiie bH
2004 -35.0]
Cormments 40.0- Comments
-40,0 - Trace max hold for 60sec Trace max hold for 60sec
a0 Pawer over span: -22,37dBm
50,0 \ \ , \ 8.0, | i i \ | | |
2108.0 2109.0 2110.0 21110 2112.0 21130 21050 21055 2106.0 21065 2107.0 21075 2108.0 21085 2109.0

Frequency (MHz)
Cusor 1 21050732 3460 (o Bl

Cursorz 21090000 -60.60 =i Bl Delta Ampitude 26,00 (s

Frequency (MHz)
Cursor 1 2110.0000 1695 |-t %]

csorz 2112088 2057 BloHB |petta ampitude 7.5

Delta Freq, 3.927

e,
FavL

Delta Freq. 2.083 ’qT
&

WE EnGINEER SUCC

0 Analyzer Settings 0.0 Analyzer Settings
Aglent Technologies, E44464 50— Agilent Technologies, E44464
20,0 CFi 2154.500 MHz CF: 2158.000 MHz
SPAN: 5,000 MHz -10.0- SPAN: 4,000 MHz
| RE: 51.0 kHz {50 RE: 51,0 kHz
1o YE: 150 kHz . VE: 150 kHz
© Detector: RMS o 20.0- Detector: RMS
g 007 Attn; 10DB 5 5o attn; 10 0B
= RL Offset: 40,7 DB =27 RL Offset: 40.7 DB
& -10.0+ Sweep Time: 1.05 £ -30.0+ Swesep Time: 1,05
Ref Lvl: 25,0 DEM 5.0 Ref Lyl 25.0 DEM
20,0~
-40.0-]
Comments Comments
-30,0-] -45.0-
Trace max hold For 6isec Trace masx hold For 60sec
-] ] Power over span: -22,33dEm
-40,0-) \ \ , ] 5207 ' ' ' ' . . ' |
2152.0 2153.0 2154.0 2155.0 2156.0 2157.0 2156.0 2156.5 2157.0 21575 21580 21585 21590 2159.5 21600

Frequancy (MHz)
Cusort 21560000 3601 |- Bl

cusorz 21saem6 s20 bl e Delta Amplitude 26,00

Frequency (MHz)
st 215208 enee -HEd Delta Freq. 2.917
arsowrz zissoon 1737 BloHE | pea amplitude 37.99

Delta Freq. 3834

5
_CNTS

WE ENGINEER SUCCESS

Chain D — 5M - 64QAM

20,0 Analyzer Settings 0.0 Analyzer Settings
Agllent Technaologies, E44464 50 Agilent Technologies, E44464
100 CF: 210,500 MHe CF: 2107,000 MHz
SPAN; 5.000 MHz -10.0- SPAR; 4,000 MHz
RB: 51,0 kHz RE: 51,0 kHz
0.0+ YE: 150 kHz 1507 VB 150 kHz
3 Detgctor: RMS & -20.0- Datgctor: RM3
9 Attn: 10 DB ] Attn: 10DB
= -10.0 RL OFfset: 40.7 OB = 25.0- RL OFfset: 40,7 DB
E Sweep Time: 1,05 E Sweep Time: 1.0s
004 Ref Ll: 25,0 DEM 30.0- Ref Lyl 25,0 DEM
-35.0-
30,0 Comments 40.0- Comments
Trace max hold for 60sec Trace max hold For 60sec
5.0, Power over span: -22.37dBm
-40.0-] | | | | -48.0-, | | | | | | |
2108.0 2109.0 21100 2ii1n 2112.0 2113.0 2105.0 21085 Z2106.0 21065 2107.0 21075 2108.0 21085 21090

Frequency (MHz)
arsor1 21100000 17,22 |- ] Delta Freq. 1.525
cusorz 2ut5e 1679 Sl-HE] | pors ampltude 3601

Frequency (MHz)
cosor1 2usomz w2 s

Cusorz 2109.0000 61,62 |- &] Delta Amplitude 26,00

Delta Freq, 3927

20.0 Analyzer Settings 0.0- Analyzer Settings
Agllent Technologies, E44464 .0 Agilent Technologies, E44464
10,0+ CF: 2154.500 MHz CF: 2158.000 MHz
' SPAN: 5,000 MHz -10.0- SPAN: 4,000 MHz
RE: 51.0kHz _15.0- RE: 51.0 kHz
00— WE: 150 kHz VE: 150 kHz
o Detector: RMS o ~20.0 Detector: RMS
g Attn: 10 DB 5 25,0~ Attn: 10 DE
= -10.0- RL Offset: 40.7 DB 27 RL Offset: 40.7 0B
H Sweep Time: 1,05 5 30,0+ Sweep Time: 1,05
20,0 Ref Lvl: 25.0 DEM 35.0- Ref Lvl: 25,0 DBM
40,0
30,0 Comments Comments
‘ Trace max hold for 60sec 80 Trace max hold for 0sec
) Fower over span: -22,39d5m
-40.0-) | | | | 520y ! ! ! ! | | [
2152.0 2153.0 2154.0 21550 2156.0 2157.0 2186.0 21565 2157.0  2157.5  21%8.0 21585 2159.0 2159.7
Frequency (MHz) Frequency (MHz)

Cusor 1 21560000 -35.90 )= Delta Freq, 3847
wsorz 21500450 61,00 6] Defta Amplitude 2600

cosor1 2153g4e 1855 |- S Delta Freq. 1158 Pl >
>
arsorz zssom0 7.2z l-HE | oo ampltude 35.75 Vi [

WE ENGINEER SUCC

WE ENGINEER SUCCESS
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Chain D — 10M — QPSK

200

15,0
10,0
5.0+
00+
5.0
-10.0-
-15.0-

Amplitude

20,0+
-25.0-
-30.0-
-35.0-

40,0+
2108.0

| |
21100 21110 2112.0

Frequency (MHz)

2110.0000  -17 48 ﬂ;""ﬂ Delta Freq.  3.000
17.98 il'_""iﬂ Delta Amplitude  35.46

|
2109.0

Cursor 1

Cursor 2 2113.0000

20,0

15,0+
100+
5.0+
0.0
5.0
-10.0-
-15.0+

Amplitude

20,0+
-25.0-
30,0
=350+

0.0
2152.0

1 |
2154.0 2155.0 2156.0

Frequency (MHz)
cosort 2152083 1743 el-H &

arsorz 20000 1803 -] Delta Amplitude 3547

1
2153.0

Delta Freq, 2,942

Chain D — 10M — 16QAM

Analyzer Settings

Agilent Technologies, E44464
CF: 2110.500 MHz

SPAN; 5,000 MHz

RB: 100 kHe

WE: 300 kHz

Detectar: RMS

Attn: 10 DE

RL OFfset: 40.7 DB

Sweep Time: 1.0s

5.0-

-10.0-

-15.0-

Amplitude
a
=]
=
T

Analyzer Settings

Agilent Technologies, E44464
(CF: 2107.000 MHz

SPAN: 4,000 MHz

RE: 100 kHz

WB: 300 kHz

Detector: RMS

Attn: 10 DB

RL Offset: 40.7 DB

Sweep Time: 1,05

ReF Lyl 25.0 DEM 230 Ref Lvl: 25.0 DEM
-30.0-]
Camments Comments
Trace max hold for 60sec 35,07 Trace max hold for 60sec
400 Power over span: -13,58dBm
] | | | ! ! ! |
zi05.0 Z105.5 21060 21065 21070 21075 Z108.0 21085 21090
Frequency (MHz)
cusort 2105006 2767 bl & Delta Freg, .53 r‘.'«f“ D,
T8 q s
cusorz 21090000 5367 Blod&] | peta amplitude 26,00 ol I
We EnciNEER succEs:
Analyzer Settings 0.0 Enalyzer Settings
Agllent Technaologies, E44464 Sil- Agilent Technologies, E44464
CF: 2154.500 MHz : CF: 2158.000 MHz
SPAN: 5.000 MHz -10.0-) SPAR; 4,000 MHz
RE: 100 kHz RE: 100 kHz
W 300 kHz -15.0- VB 300 kHe
Dekectar: RMS o Detector: RMS
Attn; 10 DB 3 200 Attn; 10 DB
RL Offset: 40.7 DB S 5.0 RL Offse_t: 40,706
Sweep Time: 1,05 E : Sweep Time: 1.0s
Ref Lwl: 25,0 DEM -30.0- Ref Lvl: 25.0 DEM
-35.0-
Comments Comments
Trace max hold for B0sec 00 Trace max hold for 60sec
4507 by Power over span: -20,73d6m

|
2156.0  2156.5

Cursor 1 2156,0000

Cursor 2 2159.8802

| | | | | | |
21570 21575 21580 21985 2159.0 21595 21600

Frequency (MHz)

-28.80 il‘_’:"iﬂ

Delta Freq. 3.880

-54.80 il’_""iﬂ Delta Amplitude  26.00

WE ENGINEER SUCCESS

20,0
15,0+
10,0+
5.0
0.0
5.0
-10.0+
-15.0-

Amplitude

-20,0-|
25,0+
30,0~
35,0~
40,0}

2108.0

| |
21100 21110 z11z.0

Frequency (MHz)

2110,0000  -17.78 ﬂ'_""iﬂ Delta Freq. 2,053
ez BB | palta ampitude 3750

|
2109.0

Cursar 1

Cursor 2 21120334

20,0
15,0
100+
5.0+
0.0
5.0
-10.0+
-15.0+

Amplitude

-20,0-|
25,0+
-30,0-|
35,0~
-40.0-|

2152.0

' |
2154.0 2155.0 2156.0

Frequency (MHz)

gz oo BHE] | peareg, zew
zissooo0 -17.5¢ B|-HE | vetta apinue 3719

!
2153.0

Cursar 1

Cursar 2

Analyzer Settings

Agllent Technaologies, E44464
CF: 2110.500 MHz

SPAN: 5,000 MHz

RE: 100 kHz

W 300 kHz

Detectar: RMS

Attn: 10 DB

RL Offset: 40.7 DB

Sweep Time: 1.05

5.0-

-10.0-

-15.0-

Amplitude
1
=5
=
T

Ref Lvl: 25,0 DBM 5.0
-30.0-
Cormments
Trace max hold for 60sec 320~
“40.0-" ! ! ! i i i !
Z105.0 21085 21060 21065 2107.0 ZI07.5 Z108.0 Z108.5 2109.0
Frequency (MHz)
cusor1 zuomosaz zre o6 Delta Freq, 3947
sz 21000000 5368 B | petta ampitude z6.00
Analyzer Settings 0.0~
Aglent Technologies, E44464 5.0-
CF: 2154.500 MHz :
SPAN: 5.000 MHz -10.0-)
RE: 100 kHz
WE: 300 kHz -15.0-
Detectar: RMS o
Attn: 10 DB 3 2007
RL Offset: 40.7 DB & 5
. g 25
Sweep Time: 1.0s I
Ref L+l: 25.0 DEM -30.0-
-35.0-
Comments A00-
Trace max hold for 60sec
46,0 ™

|
2156.0  2156.5

Cursor 1 2156,0000

Cursor 2 2159.8869

| | | | | | |
21570 21575 21580 21985 2159.0 21595 21600

Frequency (MHz)

-28.95 il‘_’:"iﬂ

Delta Freq. .87

5458 B | pota ampitude zs.00 y

v
i

Analyzer Settings

Agilent Technologies, E44464
CF; 2107.000 MHz

SPAN: 4,000 MHz

RE: 100 kHz

VB 300 kHe

Detector: RM3

Attn: 10 DB

RL Offset: 40.7 DB

Sweep Time: 1,05

Ref Lvl: 25,0 DEM

Comments

Trace max hold For 60sec
Power over span; -19.01dBm

Enalyzer Settings
Agilent Technologies, E44464
CF: 2158.000 MHz

SPAR; 4,000 MHz

RE: 100 kHz

VB 300 kHe

Detector: RMS

Attn: 10 DB

RL Offset: 40,7 DB

Sweep Time: 1.0s

Ref Lvl: 25,0 DEM

Comments

Trace max hold for 60sec
Power over span: -20.50d6m

ZNTS

WE ENGINEER SUCC
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Chain D — 10M — 64QAM

20,0~

15,0
10,0
5.0
0.0
5.0
-10.0-
-15.0+

Amplitude

-20.0-
-25.0-]
-30.0-
-35.0-|
40,0}

2108.0

' '
21100 z111.0 zi1zn0

Frequency (MHz)

2o 767 BIEHEY | petarren 29
znzsses 102t BB | pela ampltuge 36,11

|
2109.0

Cursar 1

Cursar 2

20,0+

15,0+
10,0
5.0~
0.0~
5.0
-10.0+
-15.0-

aAmplitude

20,0+
-25.0-
=300+
-35.0-

-40.0-|
2152.0

| '
21540 2155.0 2156.0

Frequency (MHz)
st 212zt 1res o s

coswrz 21550000 1829 - & Delt Arplitude | 35.95

|
21530

Delta Freq, 2,775

Chain D — 15M — QPSK

Analyzer Settings
Agilent Technolagies, E44464
CF: 2110.500 MHz
SPAN: 5.000 MHz
RE: 100 kHz

VB! 300 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40.7 0B
Sweep Time: 1.0s
Ref Lvl: 25.0 DBM

Cornments
Trace max hold For 60sec

Aralyzer Settings
Agilent Technologies, E4d46a
(CF; 2154500 MHz
SPAN: 5,000 MHz
RE: 100 kHz

/B! 300 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40,7 DB
Sweep Time: 1.0s
Ref Lvl: 25.0 DBM

Comments
Trace max hold for 60sec

WE ENGINEER SUCCESS

0.0- Analyzer Settings
| Agilent Technologies, E44464
50 CF: 2107,000 MHz
10.0- SPAN: 4,000 MHz
’ RE: 100 kHz
i VB: 300 kHz
" 150 Dietector: RMS
3 Attn: 10 DB
2 -20.0-
= RL Offset: 40,7 DB
£ - Swesp Time: 1,05
s Ref Lul: 25.0 DEM
-30,0-
5.0 Comments
Trace max hold For 60sec
- Power aver span: -20,04dBm
-42'U_| I 1 1 I 1 I 1
zi0s.0 21055 Zloe.0 Z106S 21070 ZIO7S 21080 21085 2z109.0
Frequency (MHz)
. e
Cosor1 21050465 2251 |- & DeltaFreg, 3953 13‘.:«“‘1

Cursor2  2109,0000

CENTS
a5t BB |pes ampitude 2200 KESEAN NT

» WE EMGINEER SUCCESS

0.0- Enalyzer Settings
- Aglent Technologies, E44464
' (F; 2158.000 MHz
10.0- SPAN; 4,000 MHz
RE: 100 kHz
-15.0-) V/B: 300 kHz
" Detector: RMS
g -20.0- Attn: 10 DB
= 250 RL Offset: 40,7 DB
E . Sweep Time: 1.0s
00— Ref Lvl; 25.0 DBM
-35.0
Camments
00 T hald for £0:
tace max hald for 60sec
| l\. Paower aver span; -20.51dBm
-46.0-] I ] ] I ] I ] ]
21560 21865 2157.0 21575 2188.0 21585 2159.0 21595 21600
Frequency (MHz)
. >
Cursor 1 2156,0000 -28.57 ﬂ‘_*‘iil Delta Freq, 3874 ]-‘.:1‘1‘1

Cursor2  2158.8735

NTS
5457 I8 | Dets ampliuce 2600 Yol 1T

WE ENGINEER SUCC

20,0~

15,0
10,0
5.0+
0.0~
5.0
-10.0-
-15.0-

Amplitude

-20.0-
-25.0-
-30.0-

-35.0-|
2108.0

| |
2100 2111.0 2110

Frequency (MHz)

zioooo 883 BB | potaes 2017
21129167 17.81 ﬂ‘_’l‘"ﬂ Delta Amplitude  36.54

|
2109.0

Cursor 1

Cursor 2

200~

15,0
100+
5.0~
00~
50-
-10.0+
-15.0+

Amplitude

-20.0-
-25.0+
30,0+

35.0-]
71520

| 1
2154.0 2155.0 2156.0

Frequency {MHz)

21520000 17,38 ﬂ'_""iﬂ Delta Freq,  3.000
21550000 -19.53 ﬂ'_""iﬂ Delta Amplitude 36,51

|
2153.0

Cursar 1

Cursar 2

Analyzer Settings
Agilent Technologies, E44464
CF: 2110.500 MHz
SPAN: 5,000 MHz
RE: 150 kHz

B: 470 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40.7 DB
Sweep Time: 1,05
Ref Lvl: 25.0 DBM

Camments
Trace max hold For 60sec

WE EMGINEER SUCCESS

Analyzer Settings
Aglent Technologies, E44464
CF: 2154500 MHz
SPAN: 5,000 MHz
RE: 150 kHz

\B: 470 kHz
Detector: RMS
Attn: 1008

RL Offset: 40,7 0B
Sweep Time: 1,05
Ref Lyl: 25.0 DBM

Camments
Trace max hold for 60sec

WE EMGINEER BuccESS

0.0- Analyzer Settings
Agilent Technologies, E4d464
5.0+ CF: 2107000 MHz
SPAN: 4,000 MHz
-10.0- RE: 150 kHz
B: 470 kHz
-15.0-] Cetector: RM3
Attn: 10 DB

Amplitude
"
B
=)
T

-25.0-

RL Offset: 40.7 DB
Sweep Time: 1.0s
Ref Lvl: 25.0 DEM

-30.0-

-35.0-
-38.0-] !
21050 21055

Comments

Trace max hold For 60sec
Power over span;: -15,47dBm

| ' | ! | !
21060 21065 21070 21075 21080 21085 21090
Frequency (MHz)

2778 - &

Cursor 1 2105.0466 Delta Freq. 3.953
csorz 202,000 5378 B8 | et Amplitude 26,00
00~ Analyzer Settings
50 Agilent Technologies, E44464
' CF: 2158.000 MHz
10,0 SPAN: 4,000 MHz
RE: 150 kHz
5.0+ VB! 470 kHz
Detector: RMS
Attn: 10 DB

Amplitude
oo
R o=
= =

TS

RL Offset: 40,7 DB
Sweep Time: 1,05
Ref Lvl: 25.0 DBM

-30‘0—/

350

40,0,

44.0- .
2B 21565

Cursor 1 2156,0000

Cursor 2 2159,8536

Comments

Trace max hold for &sec
by PrWEN OVEF SpaN; -13,35dBm

I ] ] I ] ] I
2157.0 21575 2158.0 21585 21590 2159.5 21600
Frequency (MHz)

-28.26 ﬁl'_""iﬂ Delta Freq. 3.854
5426 BB | pels ampltude 260
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Chain D — 15M — 16QAM

25.0 Analyzer Settings 0.0 Analyzer Settings
200 Aqgilent Technologies, E44468 Agllent Technologies, 44464
150 F: 210,500 MHz 07 CF: 2107.000 MHz
SPAN: 5.000 MHz SPAN: 4,000 MHz
10.0 RE: 150 kHz -0+ RE: 150 kHz
5.0 YB: 470 kHz WE: 470 ke
© .0 Detector: RMS p ~150-] Detector: RMS
R Attn: 10 DB E Attn: 10 DB
EREE RL Offsek: 40,7 DB ERINE RL Offset: 40.7 DB
£ 10,0 Sweep Time: 1.0s H Swieep Time: 1.0s
45,04 Ref Lyl: 25,0 DBM -25.0- Ref Lvl: 25,0 DEM
20,0 -30,0-
25,0 Comments Comments
30,0 Trace max hold for 60sec -35.0 Trace max hold far 60sec
' Power over span; -19,38dBm
-35.0-) | , i , -39.0- ' | | | | I |
2108.0 2109.0 2110.0 21110 e 2130 21050 21055 21060 21085 21070 21075 21080 21085 2109.0
Frequency (MHz) Frenuency (MHz}
el
arsort 2umom 1794 -] Delts Freq, 1858 arsor 1 (z0s0ves 2709 (6 Delta Fred, 3.953
arswrz aiess 20z B [pets ampltude 3821 csorz om0 53 BB {peita ampitue 26,00
WE ENGINEER succE
20,0+ Enalyzer Settings 0.0 Analyzer Settings
15,0 Agilent Technologies, E44464 - Agllent Technalogies, E44464
0.0 CF: 2154.500 MHz ' CF: 2158,000 MHz
SPAN: 5.000 MHz 10,0 SPAN: 4,000 MHz
507 RE: 150 kHz RE: 150 kHz
0.0 VB: 470 kHz 15,0+ WE: 470 kHz
o .50 Detector: RMS o Detectar: RM3
N Attn: 10 D8 T a0 Attr 10 DE
£ -10.0+ RL Offset: 40.7 DB 2 RL Offset: 40.7 DB
£ -15.0- Sweep Time: 1,05 £ 2507 Sweep Time: 1,05
Reef Lvl: 25,0 DEM Ref Lvl: 25,0 DEM
20,0+ -30,0-
-25.0-
a0.0- Comments 507 Comments
35,0 Trace max hold for 60sec 40,0 Trace max hold for Blisec
fot Power over span: -20,95dBm
-40.0- 1 1 ! , ~44.0- ] | | ] | | | \
2152.0 2153.0 2154.0 2155.0 2156.0 2157.0 21860 21565 2157.0 21575 21580 21585 21590 21595 2160.0
Frequency (MHz) Frequency (MHz)
. PN IR
st 21Ty 1963 bl e Delta Fren, 2.258 awsor 1 zis6omo zacz bl-HE Dt Fren, 3.874
- . - -
cusorz 21550000 1265 D& | pea ampltude 3928 aserz 21555 45z BB | pens Amplitude 26,00
Chain D — 15M — 64QAM
200 Arilyzer Settings [ili] Analyzer Settings
15,0 Agilent Technologies, E44464 Agllent Technalogies, E44464
10.0- CF: 210,500 MHz =07 CF: 2107.000 MHz
' SPAN: 5,000 MHz SPAN: 4,000 MHz
5.0 RE: 150 kHz -10.0 RE: 150 kiz
0.0- VB: 470 kHz WE: 470 kHz
o Diekector: RMS g 150 Detector: RMS
T 50 Attn: 10 D8 3 Attr: 10 DB
2 100 RL Cffset: 40.7 DB 2 -20.0- RL Offset: 40.7 DB
CE( ' Sweep Time: 1,05 CE( Swieep Time: 1.0s
-15.0 Ref Lvl: 25,0 DBM 25,0 Ref Lyl: 25,0 DEM
-20.0- anod
-25.0- Comments camrmente
30.0- Trace max hold For 60sec -35.0+ Trace max hold for Bsec
L Power over span; -19,36dBm
-35.0-) | | | -390 | | | | | 1 |
2108.0 2109.0 21100 21110 2112.0 21130 2105.0 21055 21060 21085 21070 21075 ZI0B.0 21085 2109.0
Frequency (MHz) Frequency (MHz)
- Y -y ol
arsort 2100 1838 & Delta Freq, 3.000 arsor1 awsosw 22z (bl Delta Freq. 3.947
-1 g+ Cursorz  2109.0000 5422 =i 26,00
cwsorz 2uzoo0 1799 I8 {peta ampitude 3657 B S8 | et amoitute TR e
20,0 Analyzer Settings 0.0 Analyzer Settings
18,0 Agilent: Technologies, E44464 5.0 Agilent Technalogies, E44464
10,0 CF: 2154.500 MHz ' CF: 2158,000 MHz
SPAN: 5.000 MHz 10,0 SPAR: 4,000 MHe
5.0 RE: 150 kHz RB: 150 kHz
0.0 YB: 470 kHz 150 WE: 470 kHz
o .50 Detector: RM3 o Detectar: RMS
N Attn: 10 DR Rk Attr: 10 DB
= -10.0+ RL Offset: 40.7 DB = RL Offset: 40,7 DB
£ -15.0-] Sweep Time: 1.0s £ -850 Sweep Time: 1,05
200 Reef Lvl: 25,0 DEM - Ref Lyl: 25,0 DEM
250
0.0+ Comments 3507 Comrnents
35,0 Trace max hold For 60sec -40,0 - Trace max hold for B0sec
A Power over span: -20.95dBm
-40.0- . . , \ ~44.0- i ' ' i | | | |
21520 2153.0 21540 21550 2156.0 2157.0 21560 21565 2157.0 21575 21560 21585 21590 21595 2160.0
Frequency (MHz) Frequency (MHz)
. vl i =
cwsort ziszozas 77 |- Delta Freq, 2,975 arsort zseom 2913 Sl B Delta Freq, 3.867 - ‘; D,
B [N A Cursor2  2159.8669 5513 =i B 26.00 T q I s
sz z1ss000 1961 Bl {petra ampituce 7.1 =t | et e T e
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Chain D — 20M — QPSK

20,0

15,0+
0.0+
5.0~
0.0+
5.0-
-10.0-
-15.0-

amplitude

-20.0-
-25.0-
-50.0-]

350,
2108.0

| 1
2110.0 21110 2112.0

Frequency (MHz)

10,0000 -19.01 ii'_""iil Delta Freq, 2583
21125833 17.23 ﬂ'_’l"iil Delta Amplitude 38,24

|
2109.0

Cursor 1

Cursar 2

20,0

15.0-
10.0-
5.0~
0.0-
5.0
-10.0-
-15.0-

Amplitude

-20.0-
-25.0-
-30.0-

0|
21520

| |
2154.0 2155.0 2156.0

Frequency (MHz)
crsor1 zm2z0 1706 bl Bl

Cursor & 2155.0000  -20,11 ﬂ‘_’:"iﬂ Delta Amplitude 37,17

|
2153.0

Delta Freq. 2,750

Chain D — 20M — 16QAM

Anahizer Settings
Agilent Technologies, E44464
CF: 2110,500 MHz
SPAM: 5,000 MHz
RB: 200 kHz

WB: 620 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 407 DB
Sweep Time: 1,05
Ref Lyl: 25,0 DBM

Corments
Trace max hold for 60sec

Agilent: Technologies, E44464
CF: 2154,500 MHz

SPAM: 5,000 MHz

RB: 200 kHz

WB: 620 kHz

Detectar: RM3

Attn: 10 DB

RL Offset: 40.7 DB

Sweep Time: 1,05

Ref Lvl: 25,0 DEM

Comments
Trace max hold for 60sec

0.0 Analyzer Settings
Agilent Technologies, E44464
5.0- CF: 2107000 MHz
SPAN: 4,000 MHz
-10.0- RE: 200 kHz
VB 620 kHz
o -15.0-] Detector: RMS
] Attn: 10DB
e RL OFfset: 40,7 D
E Sweep Time: 1,05
200 Ref Lyl 25,0 DEM
300+ Comments
5.0 Trace max hold for 60sec
! Power over span: -20,02dBm
3804 | | | | | | |
2105.0 21055 Z2106.0 21065 21070 21075 2108.0 2108.5 21090
Frequency (MHz)
cusor 1 ziosodes 271z & Delta Freq, 353

Cursor 2 2109,0000

5312 ili"iﬂ Delta Amplitude 26,00

WE ENGINEER SUCCESS

0.0- Bnalyzer Settings
_ Agilent Technologies, E44464
=0 (CF: 2158,000 MHe
10.0- SPAR; 4,000 MHz
' RE: 200 kHz
| VB 620 kHe
o 50 Detectar; RMS
g Attn: 10 DB
2 -20.0-
= RL Offset: 40,7 DB
£ Sweep Time: 1.0s
25,0
* Ref Lyl 25,0 DBH
-30.0-
50— Comments
Trace max hold for 60sec
- L,  Power over span: -21 \20dBm
-42.0- | i i 1 1 1 | i
2156.0 21565 Z157.0 21575 ZISEO 21585 2159.0 21595 21600
Frequency (MHz)
D v,
cosor 1 21560000 26,67 - 8] Detta Freg, 3.894 1‘2“

Cursor 2 21598935

A
» D s
5067 BB ot amoinue 500 SR qu

> WE ENGINEER SUCCESS

20,0

15.0-
10,0+
5.0~
0.0+
5.0-
-10.0-
-15.0-

Amplitude

-20.0-
-25.0-
-30.0-

30
2108.0

1 1
2110.0 21110 z112.0

Frequency (MHz)

21100000 -19.72 ﬂﬂﬂ Delta Freq, 2,850
2112.8501 1883 ii'_""iil Delta Amplitude 38,56

|
2109.0

Cursor 1

Cursor 2

20,0

15,0+
10.0-
5.0+
0.0-
5.0~
-10.0-
-15.0-

Amplitude

-20.0
-25.0-
=300+

-35.0-
2152.0

i ! '
2154.0 2155.0 2156.0

Frequency (MHz)

nszame 1005 4l-H A Delta Freq, 2.975
aissons 193¢ |-H 8 | petta ampituce 3599

|
2153.0

Cursor 1

Cursor 2

Anahizer Settings
Agilent: Technologies, E44464
CF: 2110500 MHz
SPaN: 5,000 MHz
RB: 200 kHz

W 620 kHz
Detector: RMS
Attn: 10 DB

RL Offset: 40,7 DB
Sweep Time: 1.0s
Ref Lyl: 25.0 DBM

Comnments

Trace max hold for 60sec

Analyzer Settings
Agilent Technologies, E44464
CF: 2154.500 MHz

SPAR; 5,000 MHz

RB: 200 kHz

W 620 kHz

Detector; RM3

Attn: 10 DB

RL Offset: 40.7 DB

Sweep Time: 1.0s

Reef Lvl: 25.0 DBM

Comments

Trace max hold for 60sec

0.0- Analyzer Settings
Agilent Technologies, E44464
5.0 CF: 2107.000 MHz
SPAN: 4,000 MHz
-10.0- RE: 200 kHz
B 620 kHz
o 150~ Detetor: RMS
) Attn: 10 DB
3 200- RL Offset: 40,7 DB
E ' Sweep Time: 1.0s
Ref Lvl: 25,0 DBM
-23.0-
300 Comments
Trare max hold for 0sec
N Power over span: -20,08dBm
3077 | | | | | | |
2105.0 21055 Zi06.0 21065 Z107.0 21075 Z108.0 Z108.5 21090
Frequency (MHz)
cusor 1 2050398 27,95 )= E Defta Freg, 3360

Cursor 2 2109,0000

53,98 ili"iﬂ Delta Amplitude 26,00

WE ENGINEER SUCCESS

0.0+ Brialyzer Settings
_ Agilent Technologies, E44464
50 CF 7156000 MHz
00— SPAR; 4,000 MHz
’ RE: 200 kHz
i VB! 620 kHz
o 150 Detector: RMS
g Attn: 10DB
3 20.0-
= Za RL Offset: 40.7 DB
E cqdl Sweep Time: 1.0s
<50 Ref Lyl 25.0 DBM
-30,0-]
50— Comments
Trace max hold for 60sec
- Power over span: -21.17dBm
42,0+ I I I 1 1 1 I I
2156.0 21565 Z157.0 21575 ZISEO 21585 2159.0 21595 21600
Frequency (MHz)
Cusor | 256,000 -28.54 |- Defta Freq, 2.4

54,53 il-_"-iﬂ Delta Amplitude 26,00

Cursor 2 2159.8935
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Chain D — 20M — 64QAM

20,0

15,0+
10,0+
5.0+
0.0+
5.0
-10.0-
-15.0+

Amplitude

-20.0+
-25.0+
-30.0+

3504
2108.0

1 |
2100 z11n 21120

Frequency {MHz)

-19.28 ﬂ'_""lil Delta Freq. 2.492
17.35 ﬂ'_""lil Delta Amplitude 38,63

1
2109.0

Cursor 1 2110,0000

Cursor 2 21124917

20,0

15,0+
10,0+
5.0+
0.0+
5.0
-10,0+
-15.0+
-20.0+

Aamplitude

-25.0
-30,0

0
21520

1 |
21540 Z155.0 2156.0

Frequency (MHz)

17.15 ﬂi"lil Delta Freq. 2.925
203t I-HE | pota ampitue 750

|
21530

Cursor 1 2152,0750

Cursor 2 2155,0000

|
2157.0

Ehalyzer Settings
Agilent Technologies, E44464
CF: 210,500 MHz
SPAN: 5,000 MHz
RE: 200 kHz

VB: 620 kHz
Detector: RM3
Attn; 10 DB

RL Offset: 40,7 DB
Sweep Time: 1,05
Ref Lvl: 25,0 DEM

Comments
Trace max hold for 60sec

ENGINEER SUCE

Analyzer Settings
Aqgilent Technologies, E44468
(F: 2154.500 MHz
SPAN: 5.000 MHz
RE: 200 kHz

V1B 620 kHz
Detector: RIMS
Attn; 10 DB

RL Offset: 40.7 DB
Sweep Time: 1.0s
Ref Lvl: 25,0 DEM

Camments
Trace max hold for 60sec

0.0 Analyzer Settings
Aglent Technalogies, E44468
5.0 CF: 2107.000 MHz
SPAN: 4,000 MHz
-10.0- RE: 200 kHz
YB: 620 kHz
v -15.0- Detector: RMS
5 Attn: 10 DB
_é .04 RL Offset: 40,7 DB
g Sweep Time: 1,05
Ref Lyl 25.0 DB
23,0
-30.0+ Camments
Trace max hold for 60sec
W D_ Power aver span: -19,92dBm
~aLdT [ | | | | | |
2105.0 21055 2106.0 21065 21070 21075 2108.0 21085 2109.0
Frequency {MHz)
. v
cusort zisoize 2784 BB | pataren asse LY > qu
cusorz 21090000 5304 Bl-HE] |t Amplitude 25,00 - 1
0.0 Analyzer Settings
i Aglent Technalogies, E44464
50 CF: 2158.000 MHz
0.0 SPAN: 4,000 MHz
' RE: 200 kHz
| WB: 620 kHz
o 5o Detector: RMS
5 Attn: 10 DB
2 -20.0-
= RL Cffset: 40,7 DB
E e Sweep Time: 1.0s
20 Ref Lyl 25.0 DBM
-30.0-]
35,01 Comments
Trace max hold for 60sec
h | FPowerover span: -21,19d6m
-42.0- | | | | | | | |
21560 21365 21570 21575 21580 21985 21590 21595 21600

Frequancy (MHz)
cusor1 ziss0000 2mss ] Delta Freg, 3894

Cursor2 21598935 5465 E‘_""IM Delta Amplitude 2600

WE ENGINEER SuccESS
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RF Output Power (FCC 2.1046 & 27.50(d), RSS 139 Section 6.4)

RF output power has been measured in both Peak and RMS Average terms for each transmit
chain. Peak to average ratio (PAR) has been calculated as described in Section 5.7.2 of
KDB971168 D01 v02r01 and all results are presented in tabular form below. Highest PAR found
(10.98dB) is less than its 13dB maximum limit.
Attenuator Loss: 40dB, RF cable loss: 0.7dB

Peak Power - RMS Power - Peak to Average Ratio
QPSK 16QAM 64QAM
Low Center High Low Center High Low Center High
Peak (dBm) 46.95 46.7 46.39 47.28 47.37 46.18 46.46 46.59 46.16
RMS (dBm) 36.63 36.63 36.39 36.51 36.65 35.57 36.51 36.64 36.32
5M PAR (dB) 10.32 10.07 10 10.77 10.72 10.61 9.95 9.95 9.84
: Peak (dBm) 47.52 46.9 46.75 47.84 47.55 47.35 46.15 46.78 46.59
a RMS (dBm) 36.81 36.85 36.7 36.86 36.86 36.67 36.8 36.85 36.69
; 10M PAR (dB) 10.71 10.05 10.05 10.69 10.68 9.35 9.93 9.9
= Peak (dBm) 46.89 46.7 47.85 47.54 47 46.91 46.72
RMS (dBm) 36.87 36.75 36.89 36.8 36.95 36.9 36.8
PAR (dB) 10.02 9.95 10.97 10.96 10.74 10.05 10.01 9.92
46.97 47.06 47.82 47.77 47.82 46.89 46.93 46.96
36.93 36.89 36.87 36.88 36.9 36.82 36.88 36.89
10.04 10.17 10.95 10.89 10.92 10.07 10.05 10.07
Peak (dBm) 46.67 46.43 46.39 47.04 47.07 46.66 46.32 46.33 46.11
RMS (dBm) 36.46 36.47 36.38 36.44 36.4 36.2 36.42 36.48 36.36
5M PAR (dB) 10.21 9.96 10.01 10.6 10.67 10.46 9.9 9.85 9.75
: Peak (dBm) 46.3 46.59 46.05 46.91 47.21 46.62 46.15 46.52 45.85
A RMS (dBm) 36.09 36.52 35.94 36.14 36.53 36.04 36.09 36.46 35.95
; 10M PAR (dB) 10.21 10.07 10.11 10.77 10.68 10.58 10.06 10.06 9.9
n Peak (dBm) 46.77 46.6 46.77 47.67 47.55 47.75 46.81 46.71 46.79
RMS (dBm) 36.78 36.72 36.83 36.76 36.69 36.78 36.77 36.74 36.79
D 15M PAR (dB) 9.99 9.88 9.94 10.91 10.86 10.97 10.04 9.97 10
46.74 46.65 46.65 47.5 47.48 47.39 46.61 46.63 46.56
36.5 36.51 36.45 36.52 36.57 36.47 36.52 36.55 36.52
10.24 10.14 10.2 10.91 10.92 10.09 10.08 10.04
Peak (dBm) 49.82 49.58 49.4 50.17 50.23 49.44 49.4 49.47 49.15
RMS (dBm) 39.56 39.4 39.54 38.91 39.48 39.57 39.35
5M PAR (dB)
- Peak (dBm) 49.96 49.76 49.42 50.41 50.39 50.01 49.16 49.66 49.25
- RMS (dBm) 39.7 39.35 39.71 39.38 39.67
= 10M PAR (dB)
A Peak (dBm) 49.76|  49.75 50.71]  50.66| 49.92] 49.82| 49.77
X RMS (dBm) 39.81 39.8
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Chain M — 5M — QPSK

Spectrum Anahzer Settings Spectrum Anshzer Settings
2 by L = by P
CF: 2112.500 MHz CF: 2112.500 MHz
SPAM: 7.500 MHz a0.0-] SPAN: 7.500 MHz 20,0
RE: 1000 MHz ' RE: 120 kHz 15.0 :
VB! 3,000 MH2 VB 360 kHz . 3
Detector: PK (CISPR) 35.0-| Detectar: RMS 10,0 g
At 20 DB At 10 DB H
RL Offset: 0.0 DB 30.0] RL Offset: 0.0 DE S.0- :
Suweep Time: 1.0z Sweep Time: 4.0ms 0.0+ :
Ref Lul: 10.0 DEM Ref Lul: 0.0 DEM . :
Max hold: 100 sweeps 25.0- Por avgi 0 sweeps 5.0 :
Amp corr: 40.7dE & Amp corr: 40.7d8 5 _ :
Bir size: 3.75 kHz = 20,0+ Bin size: 3.75 kHe = -10.0 :
-15.0- H
15,0 20.0- H
10,0 25,0 :
433 Bandwidth 933 Bandwidth -30.0- g
507 MHz 507 448 MHz 35.0- '
Power Over Span 0.0+ \ ! } ! Powser Qver Span -40,0- R 0 0 d
49586.958 o 2108.8 z110.0 z112.5 z115.0 z116.2 603428 2108.8 2110.0 2112.5 2115.0 2116.2
46,95 dem Frequency (MHz) 662 dEm Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain M — 5M — 16QAM
Spectrum Anshyzer Sett Spectrum Analyzer Sett
pectrum Anshyoer Setings m pectrum Analyzer Setings
CF: 2132.500 MHz CF: 2132500 MHz
SPAMN: 7500 MHz 40.0- SPAM: 7 500 MHz 20.0-] :
RE: 1000 MHz | RE: 120 kHz 1
VB: 3.000 MH: k.0 VB 360 kHz 15.0-
Detectar; PK (CISPR) 0.0+ Detector: RMS i
Altn: 20 DB o f g Attn: 10 0B 10,0 H
RL Offset: 0.0 DB 25.0- : : RL Offset: 0.0 DB H
Sweep Time: 1.0s ' ' Sweep Time: $h3ms 5.0 '
Ref Lul: 10.0 DEM 20.0- : : Ref Lvl: 0.0 DBM H
Iax hold: 100 sweeps = : i Puor awg: 100 sweeps 0.0~ G
Arp corrt 40.7dE & 15.0- i 3 Armp core: 40 7dE 5 !
Bin size: 338 Hz - : ; Bin size: 933 Hz o 5.0 !
10,0+ ! b '
50— -10,0 -
0.0- : 3 -18.0- ;
999 Bandwidth 5.0- 393% Bandwidth -20.0- H
S.06 MHz -10.0- 0 ; 447 MHz -25.0- |
Power Ower Span -15.0- b ! { d Power Cver Span 0.0, | ! = i
34525397 i 212618 2130.0 2132.5 21350 21362 462224 iy 2128.8 2130.0 2132.5 2135.0 2136.2
E dem Frenuency (MHz) IEE dBm Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain M — 5M — 64QAM
Spectrum Anabyaer Seffings - Spectrum Analyaer Seltings ‘
CF: 2132.500 MHz CF: 132,500 MHz ; =
SPAN: 7500 MHz 35.0- SPAN; 7,500 MHz 20,0 o *
RE: 1,000 MHz RE: 120 kHz 15.0- 1
VB! 2000 MHz 30.0- A 3 VE1 360 kHz : : :
Detectar: PK (CISPR) : : Detectar: RMS 10.0- . :
At 20 DB 25.0- H ; Attt 10 DB ' '
RL Offset: 0.0 DB H B RL Offset: 0.0 DB 5.0 : L+
Sweep Time! 1.0s 20,0 Sweep Timet 4.3ms 0.0+
Ref Lul: 10,0 DEM ' i RefLwl: 0.0 DEM ! ! !
Max hold: 100 5w 15.0- Pus auge 100 sweeps -5.0- ' '
Arnp covrt 40.7d8 & : ' Amp corr: 40.7dE & ' '
Bin size: 938 He = 10.0- : : Bin size: 938 H: = 10,07 : :
5.0- g : 15,07 ; ;
n.0- ! : 2007 i :
H ] -25.0- i ]
5.0+ H ' ; ;
3% Bandwidth H : 43% Bandwidth -30,0- i :
508 MHz -10.0- 448 MHz 35.0-
Power Ower Span 150 | 1 5 J Pawer Over Span -40,0- I | ] !
B HE muw 2128.8 2130.0 2132.5 2135.0 2136.2 E Rt a—— 2128.8 21300 2132.5 2135.0 2136.2
4659 dern Frequency (MHz) 3664 dEm Freguency (MHz)
99% Bandwidth, Pawer Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain M — 10M — QPSK
Spactrum endyzer Setings [Spectrum Anbyzer Setings
CF: 215,000 MHz CF: 2132.500 MHz
SPAM: 15.000 MH: 35,0 SPAN: 15.000 MHz 0.0+
RE: 1000 MHz ks RE: 300 kHz |
B! 2000 Mz 30.0- VB! 910 kHz 15.0
Detector: PK (CISPR) ' Detector: RMS 10.0-
At 20 DB Alin: 10 DB "
RL Offset: 0.0 DB 25.07 RL Offsel: 0.0 DE 5.0
Sweep Time: 103 Sweep Time: Lbms
Ref Lul: 10,0 DEM 20,0+ Ref Lul: 0.0 DEM 0.0
Max hold: 100 sweeps Pur arg: W0 swesps
Amp core: 40,78 5 15.0- Amp corr: 40.7dB 5 -5.0-
Bin size: 18 kHz = Bin size: 137 kHz -
10.0- -10.0-]
-15.0+
5.0+
-20.0-
0.0+
335 Bandwidth 399 Bandwidth -25.0
967 MHz S0 #36 MH: -30.0-
Power Cver Span 100 ! ! ! ! ! ] Pouwer Over Span -35.0-) , , , . , g
REZZOZE g 2107.5 2110.0 2112.5 2115.0 2117.5 2120.0 2122.5 HREE i 2125.0 2127.5 2130.0 2132.5 2135.0 2137.5 2140.0
4752 dBm Frequency (MHz) 385 dem Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
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Chain M — 10M — 16QAM

Srectrum fnalyasr Selfings Spectrum Ansbyr Settogs . m
CF: 215,000 MHz CF: 2115.000 MH: ; 1
SPAM: 15.000 MH: 35,0 SPAN; 15,000 MHz 20.0- p
RE: 1,000 MHz RE: 300 kHe 50— 1 !
VB! 3000 MHz 0.0 ¥B: 310 kHe " d ;
Detector: PIC(CISPR) ' Deetector; RMS 10.0-| B 5
At 20 DB 5.0 Atn: 10 DE : :
RL Offset: 0.0 DB ' RL Offset: 0.0 DB 5.0+ : :
Sweep Time: 1.05 Sweep Time: Léms 0.0+ : :
Ref Lul: 10.0 DEM 20.0- Ref Lvl: 0.0 DEM ) : :
Max hold: 100 sweeps Pur avg: 100 sweeps 5.0 : :
Amp corr: 40,708 £ 15.0 A corrt 40.7d8 & : :
Bin size: 188 kHz = Bin size: 1.88 kHz o100 : i
10,0+ -15.0- L :
507 200 ' :
0.0+ -25.0 - : :
93% Bandwidth 99%% Bandwidth -30.0- H H
954 MHz 5.0 836 MHz _35.0- ; :
Power Over Span -10,0-} . ! ! ! -I i Power Ovwer Span 40,0+ b ! ! ! o 1
SOTEEZL oy 2107.5 2110.0 2112.5 2115.0 2117.5 2120.0 2122.5 4347 642 z1l07.5 z110.0 z11z.5 z115.0 z2117.5 z120.0 2122.5
4784 dBm Frequency (MHz) 2686 dem Frequency (MHz)
99%, Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain M — 10M — 64QAM
Srectrum fnalyasr Selfings Eredrum fnalyasr Settns . m
CF: 2132 500 MHz CF: 2132 500 MHz v e ) 1
SPAN: 15.000 MHz 35.0- SPAN: 15.000 MHz 20.0- T i
RE! 1,000 MHz RB: 300 kHz 15.0- : 1
VB 3000 MHz 30,0 B 310 kHz ' ' !
Delector: P (CISPR) 4 Detector: RMS 10,0~ ' :
Attr: 20 DB 25,0 | Akt 10 DE 0 ;
RL Offset: 0.0 DB H RL Offcel: 0.0 DE 5.0- : :
Sweep Time: 105 20.0- | Sureep Time: 16ms 0.0- : :
Ref Lyl 10,0 DEM : RefLwli 0.0 DBM ' : :
Max hold: 100 sweeps 15.0+ H Puer awg: 100 sweeps c 5.0- g i
Amp core: 40,78 15 g Arnp corrt 40.7dB & | | :
Bir size: 147 kHz o 10.0- Bin size: 147 ks =100 : :
5.0 : 15,04 : :
H -20.0- ' '
0.0- : ' ;
: 25,0+ : :
999 Bandwidth =0 999 Biandwidth 30.0- : :
334 MHz -10.0- : 896 MHz 5.0 g I
Poer Cuver Span -15.0-} 1 ! ! ! | ; Poweer Over Span -40.0-, b ! ! ! o ]
WESS.316 iy 2125.0 2127.5 2130.0 2132.5 2135.0 2137.5 2140.0 4336494y 2125.0 2127.5 21300 213285 21350 2137.5 2140.0
.78 dBm Frequency (MHz) 2635 dBm Frequency (MHz]
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain M — 15M — QPSK
Spectrum Analyzer Settings Spectrum Analyzer Settings
=2 by = no- ‘ 2 % = e ‘
CFt 2117500 MH: : CF: 2117500 MHz :
SPAM: 22,500 MH: 35.0- . SPAN: 22,500 MH: 20,0 p ! *
RE: 1000 MHz #9% B RB: 300 kHz 15.0-
B! 3.000 MHz 30.0- VB: 910 kHz ' '
Detectar: PK (CISFR] ] Detactor: RMS 10.0- ]
Aftn: 20 OB 25.0- ' Attrt 10 DB |
RL Offsat: 0.0 DB | L Offset: 0.0 DB 5.0- I
Sweep Time: 105 20.0-] i Sweep Time: 2,1ms | |
Ref Lul: 10.0 DBM Feef Ll: 0.0 DBM 0.0 j
Max held: 100 sweeps 15.0- ! Poir v 100 swesps 5.0- :
Amp corr: 40.7d8 g : Amp corr: 40.7dE E :
Bin size: 2.81 kHz o100 : Bin size: 2.81 kb2 o -10.0-
5.0 : -15.0-] L
0.0+ : 200 i
493 Bandwidth 50 3 b i
o ; 93% Bandwidth -30.0-] ;
13.73 MHz -10,0 ! 1338 MH: 5.0~ :
i:;j’az:e' Span -15.0- I | | | | : ] " Power Cer Span a0 b ! ! ! ! ! [
852 it 21062 2110.0 21125 lesF;’UE 5;;:'5(@1;0‘0 21225 2125.0 21288 2985014 oy 2106.2 21100 2112.5 2115.0 2117.5 21200 2122.5 21250 2128.8
3 dgm N 95 dEm Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandidth, Pawer Over Span and PSD
Chain M — 15M — 16QAM
Spectrum Analyzer Settings Spectrum Analyzer Setings
=2 by = no- ‘ P v N .
CFt 2117500 MH: . CF+ 2117800 MHz :
SPAM: 22,500 MH: 30— = < SPAN: 22,500 MH: 20.0-] :
RE: 1000 MH: 39% Fits RE: 300 kHz 15.0- h
VB! 3.000 MHz 30.0- YB: 910 kHz : ] ]
Detector: PK (CISPR) Datectar: RMS 10,0 :
Attn: 20 DB 25.0- Atn: 10 0B :
RL Offset: 0.0 DB RL Offset: 0.0 DB 5.0+ :
Swaep Time: 1.0s 20.0- Sweep Time: 2.1ms 0.0 :
Ref Lul: 10.0 DEM Ref Lul: 0.0 DBM B
Max hald: 100 sweeps 15.0 Pur awg: 100 sweeps z B0 :
Amp corrt 40.7dE E Amp corri 40.7dE S 1o+ g
Bin size: 2.81 kHz T 10.0- Bin sice: 2,81 kHz = -1 :
15,0 :
5.0 :
20,0 H
0.0+ '
-25.0 :
9936 Bandwidth 5.0 99% Banduwidth -30.0- g
13,77 MHz -10.0- 1337 MH: -35.0 - :
Fouer Ower Span 504, ! ! ! ! I I I == Power Cer Span 40.0-, A ! , ! ! ! o
12314021 o 2106.2 2110.0 2112.5 2115.0 2117.5 21200 2192.5 2125.0 21268 AIBAA2Z iy 2106.2 21100 21125 2115.0 2117.5 21200 21225 21250 21288
4735 dem Frequency (MHz) 36.98 dBm Frequency (MHz)
99% Bandwidth, Power Over Span and PO 99% Bandwidth, Power Cver Span and PSD
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Specirum fnalyzer Setings . m Frecim bnabyesr Selings ‘
CF: 2117500 MHz : . F: 2117500 MHz :
SPAN: 22,500 MHz 35.0- F SPAN: 22,500 MHz 200+ TP W
RE: 1,000 MHz Foints RE: 300 kHz 150+
VE 3,000 MHz 30.0- VB 910 kHz . '
Detector: PK (CISPR) Detectar: RMS 10,0+ :
At 20 DB 25.0- Attni 10 DE: :
RL Offcet: 0.0 OB RL Offset: 0.0 DB 5.0 :
Sweep Time: 1.0s 20,0~ Sweep Time: 2.1ms o.0- :
Ref Lul: 10.0 DEM ReF Lul: 0.0 DEM . :
Max hold: 100 sweeps 150~ Par avg 100 sweeps 5.0+ :
amp core; 40,78 £ Arnp corrt 40,748 g '
Bin size: 2.81 kHz S 00— Bin size: 2.81 kHz = -10.0 ;
.0- -15,0-| 3
-20.0-| '
0.0+ :
-25.0-| :
) 5.0~ i ;
33 Bandhwidth 933 Bandwidth -30.0- B
1378 MHz -10.0- 13,40 MH: 350 y
Power Cver Span 1504 ! ! ! ! ! ! ! I Poweer Ower Span ann-y ot ! ! ! ! ! ! I
105456 2l08.2 2110.0 21125 2118.0 21175 2120.0 2122.5 2125.0 21288 A2 022 2l08.2 2110.0 2112.5 21150 2117.5 2120.0 2122.5 21250 2128.3
4700 dBm Frequency (MHz) 3695 dem Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Pawer Ower Span and PSD
Chain M — 20M — QPSK
Spectrum Andyzer Settings i Spactum Andyzer Setings _
CF1 2145000 MHz g CF: 2132.500 MHz W PR iy
SPAN: 30000 MH: S T T T Boints SPAM: 30,000 MHz 15.0-
RE: 1.000 MHz | 0 ;. RE: 300 kHz |
VBt 3000 MHz o0 VB! 910 kHz 10,0+
Dietector: PK (CISPR) 25,0 8 Detector: RMS 5.0- ! |
Atn: 20 DB ! At 10 DE ' : i
RL Offset: 0.0 DB 20.0- : RL Offset: 0.0 DB 0.0+
Sweep Time: 105 15.04 : Swweep Time: 2.7ms : |
Ref Lwl: 10.0 DBM ' | 0.0 CEM 5.0- : :
Wax hold: 100 sweeps 10.0- : 00 sweeps : ;
Amp corr: 40.7dE & : 7dB 5 -10.0-] ! i
B e e i 8 5.0 : Bir size: 3.75 kHz = 5.0- : !
0.0~ : ' : :
H -20.0- ; i
=07 g ; i
-10.0- : -25.0-] : 3
99% Bandwidth -15.0] : 93% Bandwidth -30.07 ' i
1813 MMz 20.0-] ! 1782 MHz -35.0-] : :
Power Otver Span -25.0-) ! | | ! H ! ] Power Over Span -40,0-} AR ! ! L ! i
0773476 iyt 2130.0 2135.0 2140.0 2145.0 2150.0 2155.0 2160.0 492815 21175 2125.0 2130.0 2135.0 2140.0 2147.5
4706 darn Frequency (MHz) 3692 dBm Frequency (MHz)
9% Bandwidth, Power Over Span and PSD 89% Bandwidth, Power Over Span and PSD
Chain M — 20M — 16QAM
Spectrum Anabyzer Settings Fpectrum Andlyeer Seflings :
CF: 2145.000 MHz CF: 2145.000 MHz :
SPAN: 30.000 MHz 5.0 SPAM: 30,000 MHz 20,07
RE: 1,000 MHz 0.0 RE: 300 kHz 15.0-
VB 3.000 MHz ! K VE: 910 kHz ‘
Dietectars PK (CISPR) 25.0-| : Deleclar: RMS 10.0- :
Atn: 20 DB | At 10 DB 5.0- :
RL Offset: 0.0 DB 20.0- : RL Offset: 0.0 DB :
Sweep Time: 105 15.0] ! Sweep Time: 2.7ms 0.0+ :
Ref Lwl: 10.0 DBM ' . Ref Lul: 0.0 DEM 5.0 n
Wax hold: 100 sweeps 10,0 5 = |
Amp corr: 40,7dg & : & -10.0- :
Bin size: 3.75 kHz = 507 : et Bzslth laso- H
0.0 : -20.0-, '
5.0 : -25.0-] :
-10,0- o Sa0.0- y
9396 Bandwidth -15.0 99% Bandwidth 35,01
1813 MHz 20,04 ! 1773 MHz -40.0-, :
Power Gver Span 2501 I I ! I ol ] Poswer Crver Span -45.0-] Y ] \ . . .
0468891 muy 2130.0 2135.0 z140.0 2145.0 2150.0 2155.0 2160.0 H0LEH iy 21300 2135.0 2140,0 2145.0 2150.0 2155.0 2160.0
4782 dbm Frequency (MHz) 3690 dEm Frequency (MHz)
99%, Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and P3D
Chain M — 20M — 64QAM
Spectrum Anabyzer Settings - Spectrum Analyzer Seings
CF: 2145.000 MHz i CF: 145,000 MHz
SPAN: 30,000 MH2 30,0 SRAN; 20,000 MHz 15.0 !
RE: 1,000 MHz RE: 300 kHz _ : |
VB: 3.000 MHz 25,04 VE: 310 kHz 100 d i
Dietectars PK (CISPR) 0.0+ Detectar: RMS 5.0 ] .
Atn: 20 DB ' Attn: 10 DB ; ¢
RL Offset: 0.0 DB 15,0 RL Offset: 0.0 DB 0.0+ : :
Sweep Time: 105 Sweep Time: 2.7ms .0 ! L
Ref Lwl: 10.0 DBM 10,0+ Ref Lul: 0.0 DEM ' i g
Max holdh 100 sweeps Pur aug: 100 sweeps -10.0 i i
Amp corr: 40.7dE £ s50- Arnp corr: 40706 & : ]
Bir size: 3,75 kHz = o Bin sizs: 375 kHz = -15.0+ i i
' -20.0 : :
=0 -25.0- : :
1007 0.0+ : :
993 Bandwidth -15.0 939 Bandwidth -35.0-
18,42 MHz -20.0-] 17.82 MHz 40,0+ H H
Powrer Chver Span -25,0-) ! | | ! i d Power Over Span -45.0-| e | | | LAl '
19695 689 muy 2130.0 2135.0 z140.0 2145.0 2150.0 2155.0 2160.0 ABILETO 2130.0 21350 2140.0 21450 2150.0 2155.0 2160.0
696 dem Frequency (MHz} 3689 dEm Frequency (MHz)
99% Bandwidth, Power Over Span and P3D 99% Bandwidth, Power Over Span and PSD
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Spectrum Analyzer Seftings Spectrum Anahzer Settings
CF: 2112 500 WHz CF: 2132.500 MHz :
SPAN: 7.500 MHz 40,0~ i SPAN: 7500 MHz 20.0-
RE: 1000 MHz : RE: 120 kHz | 1
VE: 3,000 MHe .04 299, Paints VE: 360 kHz 150 ]
Detector; PK (CISPR) 30.0-] Detector; RMS 10.0- :
At 20 DB ’ * i Attn: 10 DB H
RL Offset: 0.0 DB 25.0-] H H RL Offset: 0.0 DB 5.0 :
Sweep Time: 1.0z H H Sweep Time: 4.3ms a.0- :
Ref Lul: 10.0 DEM 20.0- Ref Lul: 0.0 DEM i :
Max hold: 100 sweeps H H Pur sug: 10 sweeps -Gl :
Amp corr: 40.7dE 5 15.0- 0 g Arnp corrt 40.7dE & |
Bir size: 3,75 ke 10.0- Bin size: 338 Hz = -10.0- ;
' j 3 -15.0- 0
507 : : 20,0 :
0.0-] ; ; 250 I
3% Bandwidth 5,07 ! 3 999% Bandwidth 30,0~ :
505 MH: -10.0- : 3 448 MHz -35.0- :
Power Ower Span -15.0- i | ; i Power Ower Span -a0.0-) ! H ! ! 1
#5440.833 i 2108.8 2110.0 zllz.s z115.0 z2116.2 4438 428 iy Z125.8 2130.0 2132.5 z135.0 21362
E7 dEm Frequency (MHz) A7 dEm Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain D — 5M — 16QAM
Spsctrum Analyeer Setings . [Spectrum Analyzer Setings
CF: 2132500 MHz : CF: 212,500 MHz
SPAN: 7500 MH: 40,0+ : SPAN: 7,500 MHz 20.0 :
RE: 1,000 MHz : : RE: 120 kHz i
V! 3.000 MHz ;04 9%, P 9%, Paints Y 360 kHz 150 b
Cetector: PK (CISPR) 30,04 Detector: RMS 10,0+ :
altn; 20 DB il ey T i i ;i A At 10 DE: ;
RL Offset: 0.0 DB 25,0 H FL Offset: 0.0 DB 5.0 :
Sweep Time: 105 H Sweep Time: 4.3ms o.0- '
Ref Lul: 10.0 DEM 20,0 : Ref Lul: 0.0 DEM ’ :
Max hold: 100 sweeps H Puer awag: 100 sweeps 5.0 |
Amp corr 40,78 E 15.0- i Amp corr: 40.7d8 & :
Bin size: 938 H ® ool Bin size: 938 Hz = -10.0 :
) H -15.0+ 0
0 : 200 :
0.0~ E -25.0-| E
999 Bandwidth 5.0 999 Bandwidih -30.0- ;
505 Mz -10,0 i 46 MHz -35.0 :
Power Over Span -15.0-, B ! : ] Paower Over Span 40,0 I ! ! i
0682 303 iy 2128.3 2130.0 2132.5 2135.0 2136.2 407,003 oy 2108.8 21112 2113.8 21182
4707 dBm Frequency (MHz) 344 dgm Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain D — 5M — 64QAM
Spectrum Analyzer Seft [Spectrum Analyzer Settings
pectrum Analyzer Seltings - . 2 y R,
CF: 2132.500 MHz : CF: 2132.500 MH2
SPAN: 7 500 MHz .0 i : SPAM 7 500 MHz 20.0
RE! 1000 MH: 9% B Roints RE: 120 kHe 150
VE: 3000 MHz 0.0- B 360 kHz ' |
Detector: PK (CISPR) R ! Detector; RMS 10,0 H
At 20 DB 25.0-) H H Attn: 10 DB :
RL Offset; 0.0 DB H B RL Offset: 0.0 DE 5.0 :
Sweep Time: 1.0z 0.0~ 3 0 Sweep Timet d3ms 0.0 :
Ref Lul: 10.0 DEM | | Ref Lul: 0.0 DEM | :
Max hold: 100 sweeps 15.0- H H Pur avg: 100 swesps g 507 !
Amp corr: 40.7d6 g : : Amp corr: 40.7d8 a i :
Bir size: 338 He = 10.0- f it Bin size: 938 Hz = -0 :
50 4 : 1507 :
] H -20,0 :
0.0 : : ’
: : -25.0- B
. 5.0 Y g 2 4 i
935 Bandwidth : | 399 Bandwidih -30.0 B
508 MHz -10.0- : : 4z MHz _35.0] !
Power Ovear Span -15.0-) b ! K i Power Ower Span -an.0- = ! ! ]
RIFIFIZ 2128.8 2130.0 7132.5 2135.0 2136.2 44184 iy 2126.8 2130.0 2132.5 2135.0 2136.2
433 dEm Frequency (MHz) 3645 dEm Freguency (MHz)
99%, Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Qver Span and PSD
Chain D — 10M — QPSK
Epectrum Andlyzer Sellings [Epectrum Analyzer Setings m
CF: 2132.500 MHz ' : F: 2132500 MHe = !
SPAN: 15.000 MHz 35,0 SPAM; 15.000 MHz Banihih "
RE: 1000 MHz RE: 300 kHz :
VB! 3,000 MHz 30.0- Bt 910 kHz d |
Detector: PK (CISPR) Detectar; RMS : :
attn: 20 DB 25.0-| Attn: 10 DB : :
RL Offset: 0.0 0B RL Offset: 0.0 DB : :
Sweep Time: 101 20,0+ Sweep Time: 1.6ms ! :
Ref Lvl: 10,0 DEM Ref Lul: 0.0 DEM H :
Max hold: 100 sweeps 15.0-| Prr awg: 100 sweeps ' i
mp corr: 40.7dB & Arnp corrt 40.7dB g : '
Bin size: 1.7 kHz o100 Bin size: 1.87 kHz = i :
50 s 1
na- 5 :
s.0- ; i
5% Bandwidth 999 Banduwidth H :
436 MHz -10.0- 836 MHz 2 4
Power Over Span -15.0-} | | ! ! ; Power Ovet Span 40,0+ b ! ! | i i
EE4LEES  rtid 2125.0 2127.5 2130.0 2132.5 21375 2140.0 40714 i 21250 2127.5 21300 2132.5 2135.0 2137.5 2140.0
4659 dEm Frequency (MHz) 352 dBm Frequency (MHz)
99% Bandwidth, Pawer Cver Span and PSD 99%, Bandwidth, Pawer Over Span and PSD
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Chain D — 10M — 16QAM

kL

9% Bandwidth, Power Over Span and PSD

995 Bandwidth, Power Over Span and PSD

Spectrum Analyzer Settings Spectrum Analyzer Settings
P y: T on P hy: T e ‘
CF: 2132.500 MHz CF: 2132,500 MHz T
SPAN; 15.000 MHz 35.0] SPAN; 15000 MHz 20.0-
RE: 1,000 MHz RE: 300 kHz 15.0 b
/B: 3,000 MHz 30.0] VE: 910 kHz ' d
Dretector: PK (CISPR) : Detactor: RIMS 10,0 '
Attn: 20 DB 550 Attn: 10 DB :
RL Offset: 0.0 D& ! RL Offset: 0.0 DB 5.0+ :
Sweep Time: 105 Sweep Time: 1.6ms 0.0 :
Ref Lul: 10,0 DEM 20,0 Ref Lul: 0.0 DBM . :
W hold: 100 sweeps Pt 2ugi 100 sweeps 5.0- :
Amp corr: 40.7dE & 15.0- Arnp corr: 40 748 o !
Bin size: 187 kHz = Bin sizer 187 kHz = 10,07 :
10.0 -15.0- ;
5.0+ -20.0- |
-25.0- :
0.0 i
9936 Bandwidth 999 Bandwidth -30.0-) '
333 MH: S0 896 MHz -35.0- :
Poweer Over Span -10.0-) ! ! ! ! ! ; Power Cver Span -4n.0-, - ! | |
32555.295 iy 2125.0 21275 2130.0 21325 2135.0 21375 2140.0 502,507 iy z125.0 2127.5 2130.0 z132.5 2135.0
4721 dem Frequency {MHz) 3652 dpm Frequency (MHz)
99% Bandwidth, Powet Over Span and PSD 99% Bandwidth, Pawer Over Span and PSD
Chain D — 10M — 64QAM
Spectrum Andlyeer Seflings . [Spectrum Anatyzer Seflings : m
CF: 2132.500 MHz - CF: 2132500 MHz !
SPAMN: 15.000 MHz 35.0- = i SPAN; 15,000 MH:z 20.0- 3
RB: 1000 FHz 9% "‘WW‘G RE: 300 kHz 15.0- !
VB! 3000 MHz 30.0-] WE: 910 kHz ' j
Detector: PK (CISPR) 1 Detectar: RMS 10.0- :
attn: 20 DB 25.0-) H : Attnt 10 DB '
RL Offsat: 0.0 DB RL Offset: 0.0 DB 5.0 !
Sweep Time: 1.0s 20,0+ : : Sweep Time: 16mz 0.0 :
Ref Lul: 10,0 DEM h i Ref Lul: 0.0 DBM | !
Max hold: 100 sweeps c 15.0- Prir awgs 100 sweeps -5.0- 3
Amp core: 40,78 £ : : Amp corr: 40.7dB E :
Bin size! 187 kHz = 10,0 : : Bin size: 1.87 kHz = 10,0 :
9.0 : : -15.0- i
H : -20,0- !
0.0 H i i
H | -25.0-] 7
n 5.0~ 5 3 :
99% Bandwidth ' h 99% Eandwidth -30,0-] :
934 MHz -10.0-] 1 3 896 MHez 35,01 g
Power Sver Span -15.0- & | ! | " " Poweer Over Span 40,0} ! ! ! ! o i
HETI.955 iy 2125.0 2127.5 2130.0 21325 2135.0 2137.5 2140.0 HZEIET i 2125.0 2127.5 2130.0 2132.5 2135.0 2137.5 2140.0
4652 dEm Frequency (MHz) 646 dEm Frequency (MHz)

Chain D — 15M — QPSK

Bpechium Analyeer Selings : m [Fpectrum Analyzer Settings : m
CF: 2147 500 MHz CF: 2147 500 MHz f
SPAN: 22,500 MHz 35.0- 39 B o Boints SR 22,500 MHz 200+ R o
RE: 1000 MHz f H RE: 300 kHz 15,0
VE: 3000 MHz 30.0- ; VBt 910 kHz b
Datector: PK (CISPR) 25.0-] H Detector: RMS 10,0 i
Attn: 20 DB " ) Attn: 10 D8 5.0- ]
RL Offset: 0.0 DB 20.0- ) RL Offset: 0.0 DB :
Sweep Time: 1.0s f Sweep Time: 2.1ms 0.0 :
Ref Lul: 10,0 DEM 15,0 B Ref Lvl: 0.0 DEM 5.0~ d
Max hold: 100 sweeps B Puar awg: 100 sweeps c :
Amp corr: 40,708 £ 10.0- : Amp core: 40.7dB £ -10,0- !
Bin size; 231 kHz = 50 2 Bin size: 2,81 kHe -15.0-] '
no- -20,0- 3
: -25.0- !
=0 i -30.0- ;
939 Bandwidth -10.0- 99% Bandwidth 35,0
1371 MHe -15.0- 1340 Mz -40.0-
EoeriOyersnan 200-, | | , | | , ] | ] faus Oxer Span 4% | | | | | o o
e 2136.2 2140,0 21425 2145.0 2147.5 21500 21525 2155.0 2158.8 L4 it 2136.2 21400 2142.5 21450 21475 21500 2152.5 2155.0 2158.8
457 dEm Frequency (MHz) .33 dBm Freguency (MHz)
99%, Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain D — 15M — 16QAM
[Spectrum Analyzer Settings 0.0 : [Spectrum Analyzer Settings 5.0 : m
CF: 2147 500 MHz CF: 2147.500 MHz i ]
SPAN: 22,500 MHz 35.0 SPAN: 22,500 MH2 20,0~ i .
RE: 1.000 MHz RE: 300 kHe -
VE: 3000 MHz 30.0- YE: 310 kHz 150 t |
Detector; PK [CISPR) 5.0 f Detector: RMS 10.0- ! H
Attn: 20 DB . [ Attn: 10 DE B g
RL Offset: 0.0 DB 20.0- o RL Offset: 0.0 DB 5.0 ! g
Sweep Time: 1.0s H Sweep Tinme: 2.1 0.0- ! 0
Ref Lul: 10,0 DEM 15,0 i Ref Lvl: 0.0 DBEM | B
Max hold: 100 sweeps H 100 sweeps c -5.0- i g
Arnp cores 40,78 £ 1.0~ 5 Amp corrt 4078 £ ino- : :
Bin size: 281 kHe = | H Bin size: 281 kHz = : :
=0 : 5.0 : :
0.0- : 20.0- : :
-0 i 25.0- : ]
939 Bandwidih -10.0- 99% Bandwidth 30,0
1376 MHz -15.0- 1336 MHz 35.0-
Power Crver Span -, ! ' ! ! ! ! ! ! i Power Gver Span -400-, kAN ! ! ! NN e
9540508 iy 2136.2 2140,0 2142.5 21450 21475 2150.0 2152.5 2155.0 2158.8 REER U 2136.2 21400 Z142.5 Zz145.0 Z147.5 2150.0 2152.5 2155.0 2156.8
4775 dem Frequency (MHz) 3678 dEm Frequency (MHz)
99%, Bandwidth, Power Over Span and PSD 99% Bandwidth, Pawer Over Span and PSD
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Spectrum Analyzer Settings Spectrum Analyzar Settings
CF: 217,500 MHz : CF: 2147500 MHz :
SPAN: 22,500 MHz 35,0 > SPAM: 22,500 MHz 20,0 LR i A
Paints i ¥
RB: 1.000 MHz i RE! 300 kHz 15.04
VB 3,000 MHz 30,0~ VB 910 kHe ) :
Datectar: P (CISPR) Delectar: RMS 10,0+ ]
Abtn: 20 DE 25.0- : Altn: 1008 :
RL Offset: 0.0 DB : RL Offset: 0.0 0B 5.0 :
Sweep Time: 1.05 20.0-] i Sweep Time! 2.1ms 0.0 :
RefLwlt 10.0 DEM ' 0 DEM : :
Max hold: 100 sweeps 15.0-| i 100 sweeps c -5.0-| '
Amp corr: 40.7dE 15 ] amp corr: 40.7dB & 1 :
Bin size: 2.81 kHz = 10.0- ; Bin size; 281 kHz = -10.0 ;
. -15.0-
: 20,0+ :
0.0~ 5 H
: -25.0- :
433 Bandwidth Rl 999 Bandwidth 30,0+ :
1378 MHe -10.0- : 1335 MHe 5.0 i
Power Over Span -15.0- I ; 5 5 5 5 o L psLOver Span 00— L | | ' ' . o
#9203 2106,2 21100 21125 21150 21175 2120,0 21225 21250 2128.8 HILIE ot 2136.2 Z140.0 Z142.5 2145.0 Z147.5 Z150.0 2152.5 Z155.0 2158.8
4681 dEm Frequency (MHz) 3679 dBm Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
Chain D — 20M — QPSK
Spectrum andyeer Setings __ _ pectrum Analyeer Setings
CF: 2120000 MHz I9% B CF: 2132.500 MHz ey .
SPAN: 30,000 MHz 30.0-| ! SPAN: 30,000 MHz 150+
RE: 1,000 MHz RB: 300 kHe i
VB: 3.000 MHz 25.0-] : VB: 910 kHe 10.0
Datectar: PK (CISPR) 3 Detector: RMS .
atn: 20 0B 20.0-| : Altn: 10 DB !
RL Offset: 0.0 DB ! RL Offset: 0.0 0B o0
Sweep Timet 105 15.0+ f Sweep Time: Z.7ms
Ref Lult 10.0 DEM ! Ref Lul; 0.0 CEM 5.0
Max hold: 100 sweeps 10,0 ! Puar svgi 100 swesps
Amp corr: 40,7 & : Amp corr: 40.7dB 5 -10.0-
Ein sices 3.75 kHz = 5.0 5 Ein size: 3.75 kHz 15,0
0.0+ a4
5.0 3 25,0+
35t Banduwickh -0 933 Bandwidth 300
13,14 MHz -15.0-) 1784 MHz 35,0
Power Over Span 0.0, ! ! ! ! i i Poer Gver Span -40.0- | , | ! | | .
WIEZET ity 2105.0 2110.0 2115.0 2120.0 2125.0 2130.0 7135.0 0042 mwy 21175 21250 21300 2135.0 21400 2147.5
46.74 dpm Frequency (MHz) 3651 dBm Frequency (MHz)
Field Strength Measurement (includes 0.0 dBJm carrection for site Factar) 99% Bandwidth, Pawer Over Span and P50
Chain D — 20M — 16QAM
Spectrum Analyer Sefings | m [Fpectrum Andycer Selings :
CF: 2120000 MH: . CF: 2132.500 MHe
SPAM: 30,000 MHz 35.0-| 0% Py e Bainits SPAM: 30,000 MHz 15.0-
RE+ 1000 MHz i ) RB: 300 kHe 10.0- ' ]
WE: 2000 MHz 0.0 uB: 310 ke - : ;
Detector: PK (CISPR) i : Detector: RMS i : :
Attnt 20 DE =0 ] ain:HOCE) =0 . :
RL Offset: 0.0 DB 0.0 g RL Offset: 0.0 DB o.0- : ;
Sweep Time: L5 ! Sweep Time: 2.7ms : :
ReF Lul: 100 DEM 15.0 : ReF Lvl: 0.0 DEM 5.0- : :
Max hold: 100 sweeps ' £ 00 i :
Amp corr: 407dB £ 10.0-] : 1 & -10. i :
Bin size: 3.75 kHz = ] [Eoees 258 00E 15.0- b :
5.0 : ) i :
0.0+ ; -20.0- i i
5.0 25.0- 3 i
999 Bandwidth -10.0- : a2 Danduich =007
| a0 M - - ! '
1221 MHz 15.0- : 17 0) B 3.0 ' :
: Power Qver Span a0.0- ; :
auELSer Span 200 . | | | | : 5850 2175 2750 200 210 21400 21475
2270 iy 2105.0 0.0 21150 2120.0 21250 21300 2135.0 "
4750 Frequency (MHz) 28:5d) Frequency (Hhe)
50 dEm
- - 99% Bandwidth, Power Over Span and PSD
Field Strenath Measurement (includes 0,0 dBim correction For site Factor)
Chain D — 20M — 64QAM
[Spectrum Analyzer Settings 50 _ [Spectrum Analyzer Settings .
F: 2132500 MHz 3% CF: 2132.500 MHe el ¥ okt
SPAM; 30,000 MH: 30.0- SPAN: 30.000 MHz 15.0-]
RE: 1,000 MHz RE: 300 kHz |
YB: 3000 MHz 25.0- VB 910 kHz 10.0
Detector: PK (CISPR) Detector: RMS 5.0 |
Attn: 20 DB 20,0 Attn: 10 DB - f
RL Offset: 0.0 DE RL Offset: 0.0 DB 0.0+ ;
Sweep Time: 1.0 15.0 Sweep Time: 27ms |
Ref Lul: 10,0 DBM Ref Lul: 0.0 DEM -5.0-| i
Max hold: 100 sweeps 10.0- Pur avg: 100 sweeps :
Amp <arr: 40 7dB & Amp corrt 40.7d8 £ 10,0+ |
Bin size: 3.75 kHz T 5.0 Bin size: 2,75 kHz .. |
0.0 -20.0- :
5.0 -25.0-] I
3996 Bandwidth -18.0 999 Bandwidth -30.0-
1843 MHe -15.0- 1734 MHz 35,0+ |
Poswer Over Span 200 ‘ ‘ ! ‘ fixian Power Over Span 40,0, ! ! ! I T
O3 2175 21250 21300 2130 21400 2147.5 IS 2075| 2leSh) 2100 20550 2T3000 2LHIS
53 dpm Frequency (MHz) 3855 dem Frequency (MHz)
99% Bandwidth, Power Over Span and PSD 99% Bandwidth, Power Over Span and PSD
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Frequency Stability (FCC 2.1055 & 27.54, RSS 139 Section 6.3)

Tests performed at the center channel (2132.5MHz) of 20M 64QAM mode. Results presented in tabular
form below. 10dB bandwidth has been measured at each level to calculate the center frequency of the
emission and drifts in Hz are calculated with respect to the reference emission at nominal temperature
and voltage.

Frequency Stability

-30 -20 -10 0 10 20 30 40 50
=3 102V AC 0 2500 0 -2500 0 0 0 -2500 2500
'% 120V AC 2500 0 0 -7500 -2500 Ref 2500 -2500 0
S 138V AC 2500 0 2500 -7500 0 0 0 0 0
o 102V AC -2500 0 -2500 -2500 2500 -5000 -2500 -5000 -2500
'_r:Eu 120V AC 0 -5000 -2500 -2500 -5000 Ref -5000 -5000 -2500
O 138V AC -2500 -2500 -2500 -2500 -5000 -2500 0 -5000 -5000

Highest drift in Chain M is 7500Hz ~ 3.52ppm
Highest drift in Chain D is 5000Hz ~ 2.34ppm

Compliance Justification:
Based on the 99% occupied bandwidth results presented in this report, the ratio of the widest 99%
occupied bandwidth to its nominal bandwidth at low and high channels are as follows;

Chain M 5M: 4521/5000 = 0.9042
Chain M 10M: 9031/10000 = 0.9031
Chain M 15M: 13528/15000 = 0.9019
Chain M 20M: 18043/20000 = 0.9022
Chain D 5M: 4518/5000 = 0.9036
Chain D 10M: 9034/10000 = 0.9034
Chain D 15M: 13511/15000 = 0.9007
Chain D 20M: 18033/20000 = 0.9017

The highest ratio appears at Chain M 5SM 64QAM Low Channel as 0.9042
The plot for that mode is as follows:

0.0- Analyzer Settings
Agilent Technologies, E44464
-10.0- Mﬂ\ CF: 2112500 MHz
SPAN: 10,000 MHz
-20.0- RE: 100 kHz
WEi 300 kHz
o -30.0- Deteckar: POS
E Attn: 10 DB
% -40.0- RL Offset: 0.0 DB
E Sweep Time: 1,1ms
-50.0- Ref Lvl: 0.0 DBM
-60.0-
Cornments
70,0 99% power By 4,521 MHz

800 1 1 1 1 1
2107.5 z2110.0 21120 z2114.0 z2116.0 2117.5
Frequency {MHz)

Cursor 1 2110,2397 -9.05 i"_*‘iﬂ Delta Freq. 4,521
Cursar 2 21147603 -35.05 &i“_’:"im Delta Amplitude  26.00 ‘.\‘___. At EnoineEm success

Cursor 1 is located at 2110239700Hz. If this point is shifted by 7500Hz to the left, it would reach
2110232200Hz, which is still above 2110000000Hz block edge. Therefore it can be concluded that with

maximum 7500Hz frequency drift all 99% emissions will still remain within the operating frequency
block of 2110MHz-2155MHz for all modulations and bandwidths.

In addition, frequency stability results for other channel bandwidth modes and modulations are expected
not to differ from the values listed above since all carriers are controlled by the same frequency
stabilization circuitry that was subjected to the extreme conditions under this test.
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Chain M — 120VAC at 20C

-15.0-) Analyzer Settings

-20.0- Agilent Technologies, E44464
CF: 2132.500 MHz

-25.0- SPAN; 30,000 MHz
-30.0- RE: 1,000 MHz

VB: 10Hz
-35.0 Detector: RMS
-40.0- Attn: 10 DB

RL Offset: 0.0 DB

Amplltude

45,07 Sweep Time: 30.0s

-50.0- Ref Lvl: 0.0 DEM

-55.0-

60,0 Carmments

5.0 10dB BW: 18,958 MHz
Calculated Center

-70.0-

\ \ | | | | Fragquency: 2132, 430 MHz
21175 21250 21300 21350 2140.0 21475 b ot e

Frequency {MHz)

cusort zuatssel 1590 BB | Doharren, 1ses

Cusorz 2122098 2.1 -] Delta Amplitude 10,00

Chain D — 120VAC at 20C

-15.0- Analyzer Settings
-20.0- Agilent Technaologies, E44464
25,0~ | CF: 2132.500 MHz
SPAM: 30.000 MHz
-30.0- RE: 1000 MHz
-35.0- VE: 10 Hz
Detector; RMS
o -
5 0.0 Attn: 10 DB
= -45.0- RL Offset: 0.0 DB
£ 500 St:\lfeepI Time: 30.0s
55.0- Ref Lvl: 0.0 DEM
-60.0-
650 Cornrnernts
70,0 10d6 B 18,968 MHz
Calculated Center
75.0-|

I 1 | 1 | 1 Frequency: 2132,4900MHz
2117.5 2125.0 2130.0 2135.0 2140.0 2147 5 Bin Size: SkHz

Frequency (MHz)
Cursar1 21419841 -16.45 ] @ Delta Freq. 15.988

Cursarz 2172958 2645 & | pets amplitude 10,00

Chain M — 138VAC at 0C

-15.0- Andlyzer Settings
-20.0- agilent: Technologies, E44464
25.0-] \ CF: 2132.500 MHz
SPAN: 30,000 MHz
-30.07 RE: 1,000 MHz
-35.0- WE: 10 Hz
Detector: RMS
o -
El B Attn: 10 D6
= -45.07 RL OFffset: 0.0 DB
& -s0.0- Sweep Time: 30.0s
55,0 Ref Lvl: 0.0 DBM
-60.0-
5.0 Comments
0.0 1005 BW: 18,983 MHz
Calculated Center
7507 ! ! ! | 1 Frequency: 2132, 4525MHz
2117 3 2125.0 2130.0 2135.0 2140.0 2147 3 Bin Size! SkHz
Frequency (MHz)

cosort 21419741 tead BB | etarren. 1898
cursorz 21229009 -z6.14 SRl & |oata arnplitude 10,00

Chain D — 138VAC at 50C

-15.0 }L\nalyzer Settings
-20,0- Aqgilent Technologies, E44468
| OF; 132,500 MHz
250 SPAN: 30.000 MHz
-30.0 - RE: 1.000 MHz
WEB: 10Hz
-35.0- Detector: RM3
-40.0 -] Aktn: 10 DB

RL Offset: 0.0 DB

Amplltude

4507 Sweep Time: 30,05

-50,0- Ref Lvl: 0,0 DBM

-55.0-

60,0 Cormments

E5.0— 10dE EW: 18,958 MHz
Calculated Center

-70.0-

1 1 | I | | 1 Frequency: 2132, 4850MHz
Z117.5 2125.0 £130.0 2135.0 £140.0 214? 5 Bin Size: SkHz

Frequency (MHz)

cusort z1atseet 1567 BIHB | pataren. 19
cursorz 21229859 2567 @l-HEr | peta Arrplitude  10.00
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End of Report
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marks the last page of this test report.
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