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Input / PS800 / P25 Phase 1 / Downlink / Mask D

Ay!{evll Spectrum Anqlvzer 5peclnm Emissmn Mask

ENSE:INT [ ALIGNALT 02:10: 18 PM Jan 30, 2020
Center Freq: 860.000000 MHz Radio Std: None Frequency
—»— Trig:Free Run Avag: 100.00% of 100
IFGain:Low #Atten: 0 dB Radio Device: BTS

Ref -30.0 dBm
CenterFreq

Lw.. e LT YRR R TP PN B .m)k\.wwu'

|Center 860 MHz

| Total Power Ref

Start Freq eq dEm { } m A Freq (Hz)
0.0Hz 5625 kHz 1000Hz - -15.24) 450.0 47.29 ( wnnl.
5625 kHz 12.50 kHz 100.0 Hz ) : 3

12.50 kHz 50.00 kHz 100.0 Hz

4,000 MHz 8.000 MHz  1.000 MHz

8.000 MHz 1250 MHz  1.000 MHz

12.50 MHz 1500 MHz  1.000 MHz

MSG STATUS

3 dB above the AGC threshold Output / PS800 / P25 Phase 1 / Downlink / Mask D

Agilent Spectrum Ma!\fzer Spectrum Emission Mask
T C C C | sen T ] 02:11:18 PM Jan 30, 2020 F
Center Freq;: 850.000000 MHz Radio Std: None fequancy.
w»— Trig:Free Run Ava: 100.00% of 100
IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 40.0 dBm

Center Freq
860.000000 MHz

|
|
|
r

| /
vt i A Wi At A AL A Nt S b

Center 860 MHz

| Total Power Ref
Sta = 1 £ req (H. m
0.0Hz 0.0 i 1100k  22.84
5625 kHz 100.0 Hz - 7 - ) - { 4388 -
12.50 kHz 3 1000Hz 402 8.21) 4031 (2827 5 10k
4000 MHz 000 MHz  1.000 MHz - {—) :
8.000 MHz 12.50 1.000 MHz
12.50 MHz 1500 MHz  1.000 MHz

MSG STATUS

Page 52 of 77



||
h—a Report No. HCT-RF-2002-FC001-R2

5.5. INPUT/OUTPUT POWER AND AMPLIFIER/BOOSTER GAIN

Test Requirement:

§2.1046 Measurements required: RF power output.

(@) For transmitters other than single sideband, independent sideband and controlled carrier radiotelephone,
power output shall be measured at the RF output terminals when the transmitter is adjusted in accordance with
the tune-up procedure to give the values of current and voltage on the circuit elements specified in
§2.1033(c)(8). The electrical characteristics of the radio frequency load attached to the output terminals when
this test is made shall be stated.

(b) Forsingle sideband, independent sideband, and single channel, controlled carrier radiotelephone transmitters
the procedure specified in paragraph (a) of this section shall be employed and, in addition, the transmitter shall
be modulated during the test as specified and applicable in § 2.1046 (b) (1-5). In all tests, the input level of the
modulating signal shall be such as to develop rated peak envelope power or carrier power, as appropriate, for
the transmitter.

(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all calculations and methods
used by the applicant for determining carrier power or peak envelope power, as appropriate, on the basis of
measured power in the radio frequency load attached to the transmitter output terminals shall be shown. Under
the test conditions specified, no components of the emission spectrum shall exceed the limits specified in the

applicable rule parts as necessary for meeting occupied bandwidth or emission limitations.

§90.219 Use of signal boosters.

(e) Device Specifications. In addition to the general rules for equipment certification in §90.203(a)(2) and part 2,
subpart J of this chapter, a signal booster must also meet the rules in this paragraph.
(1) The output power capability of a signal booster must be designed for deployments providing a radiated

power not exceeding 5 Watts ERP for each retransmitted channel.

§90.541 Transmitting power and antenna height limits.

The transmitting power and antenna height of base, mobile, portable and control stations operating in the 769-775

MHz and 799-805 MHz frequency bands must not exceed the maximum limits in this section. Power limits are listed

in effective radiated power (ERP).

(@) The transmitting power and antenna height of base stations must not exceed the limits given in paragraph (a)
of §90.635.
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§90.635 Limitations on power and antenna height.

(@) The effective radiated power and antenna height for base stations may not exceed 1 kilowatt (30 dBw) and 304
m. (1,000 ft.) above average terrain (AAT), respectively, or the equivalent thereof as determined from the Table.
These are maximum values, and applicants will be required to justify power levels and antenna heights

requested.

Table—Equivalent Power and Antenna Heights for Base Stations in the 851-869 MHz and 935-940 MHz Bands

Which Have a Requirement for a 32 km (20 mi) Service Area Radius

Antenna height (ATT) meters (feet) Effective radiated power (watts)

Above 1,372 (4,500) 65
Above 1,220 (4,000) to 1,372 (4,500) 70
Above 1,067 (3,500) to 1,220 (4,000) 75
Above 915 (3,000) to 1,067 (3,500) 100
Above 763 (2,500) to 915 (3,000) 140
Above 610 (2,000) to 763 (2,500) 200
Above 458 (1,500) to 610 (2,000) 350
Above 305 (1,000) to 458 (1,500) 600
Up to 305 (1,000) 1,000

Test Procedures:

Measurements were in accordance with the test methods section 3.5 of KDB 935210 D05 v01r03.

Adjust the internal gain control of the EUT to the maximum gain for which the equipment certification is being

sought. Any EUT attenuation settings shall be set to their minimum value.

Input power levels (uplink and downlink) should be set to maximum input ratings while confirming that the device
is not capable of operating in saturation (non-linear mode) at the rated input levels, including during the

performance of the input/output power measurements.

3.5.2 Measuring the EUT mean input and output power

a) Connect asignal generator to the input of the EUT.

b) Configure to generate the test signal.

c) Thefrequency of the signal generator shall be set to the frequency f0 as determined from out-of-band rejection
test.

d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation as
necessary.

e) Setthe signal generator output power to a level that produces an EUT output level that is just below the AGC

threshold, but not more than 0.5 dB below.
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f)  Measure and record the output power of the EUT; use ANSI C63.26-2015 subclause 5.2.4.4.1, for power
measurement.

g) Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the power
measurement at the signal generator port, which was used as the input signal to the EUT, and record as the
input power. EUT gain may be calculated as described in 3.5.5.

h) Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.

i) Repeat steps €) to h) with the narrowband test signal.

j)  Repeat steps e) to i) for all frequency bands authorized for use by the EUT.

3.5.5 Calculating amplifier, repeater, or industrial booster gain
After the input and output power levels have been measured as described in the preceding subclauses, the gain of

the EUT can be determined from:
Gain (dB) = output power (dBm) — input power (dBm).

Report the gain for each authorized operating frequency band, and each test signal stimulus.

Measurements were in accordance with the test methods section 4.5 of KDB 935210 D05 v01r03.

4.5.2 Measuring input and output power levels for determining amplifier/booster gain

a) Connect asignal generator to the input of the EUT.

b) Configure to generate the CW test signal.

c) Thefrequency of the signal generator shall be set to the frequency fo as determined from Out-of-band rejection
test.

d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation as
necessary.

e) Set the signal generator output power to a level that produces a EUT output level that is just below the AGC
threshold, but not more than 0.5 dB below.

f)  Measure and record the output power of the EUT; use 4.5.3 for power measurement.

g) Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the power
measurement at the signal generator port, which was used as the input signal to the EUT, and record as the
input power. EUT gain may be calculated as described in 3.5.5.

h) Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.

i)  Omit

j)  Repeat steps e) to i) for all frequency bands authorized for use by the EUT.

4.5.3 Power measurement Method 1: using a spectrum or signal analyzer
a) Setthespanto atleast 1 MHz.

b) Setthe RBW 100 kHz.

c¢) SettheVBWto = 3 xRBW.
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d) Setthe detector to PEAK with the trace to MAX HOLD.

e) Place a marker on the peak of the signal, and record the value as the maximum power.
f)  Repeat step e) but with the EUT in place.

g) EUT gain may be calculated as described in 4.5.5.

4.5.5 Calculating amplifier, repeater, or industrial booster gain
After the input and output power levels have been measured as described in the preceding subclauses, the gain of

the EUT can be determined from:
Gain (dB) = output power (dBm) — input power (dBm).
Report the gain for each authorized operating frequency band, and each test signal stimulus.

Test Results:

Tabular data of Input / Output Power and Gain

fo Frequency Input Power Output Power Gain
Test Band Link

(MHz) (dBm) (dBm) (dB)
Uplink 800.61 -64.159 30.230 94.39

PS700
Downlink 772.50 -61.477 32.733 94.21
Uplink 814.58 -64.606 30.169 94.78

PS800
Downlink 854.95 -61.573 32.840 94.41
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5.6. NOISE FIGURE

Test Requirements:

§ 90.219 Use of signal boosters.
(e) Device Specifications. In addition to the general rules for equipment certification in §90.203(a)(2) and part 2,
subpart J of this chapter, a signal booster must also meet the rules in this paragraph.

(2) The noise figure of a signal booster must not exceed 9 dB in either direction.

Test Procedures:

Measurements were in accordance with Agilent Application Note 57-1, ‘The Direct Noise Measurement Method”.
The output power of the device is measured with an input termination at a temperature of approximately 290K. If
the gain of the device and noise bandwidth of the measurement system is known, the noise factor can be

determined.

_ Ntl
“kT,BG

-
}-4 5VS

Fsys = System Noise Factor

No = Output Noise Power

k = Boltzmann’s Constant

To=Standard Noise Temperature (290K)
B = Noise Bandwidth

G=Gain

‘kToB’ calculation result for 1 MHz noise bandwidth is -114 dBm/MHz.
‘Gain’ 1alue can be obtained from the test performed previously.
For measure the ‘output noise power’, perform the following procedure.
a) Remove a signal generator from the input port of EUT then terminate it.
b) Turn off the AGC function in EUT.
¢) Connect a spectrum analyzer to output port of EUT.
e) Set the RBW 1 MHz. and set the VBW to = 3 x RBW.

f) Measure the maximum output noise power for EUT pass band.

After the measurement, calculate the noise figure according to the following formular.

Noise Figure = Noise Output Power - kTOB - Gain
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Test Results:

Report No. HCT-RF-2002-FC001-R2

Output Measured
Input Power Gain kToB Noise Figure
Test Band Link Power Value
(dBm) (dB) (dBm/MHz) (dB)
(dBm) (dBm)
Uplink -64.159 30.230 94.39 -114 -13.049 6.56
PS700
Downlink -61.477 32.733 94.21 -114 -11.842 7.95
Uplink -64.606 30.169 94.78 -114 -12.526 6.70
PS800
Downlink -61.573 32.840 94.41 -114 -11.760 7.83

* This test was performed on a single RDU unit.
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5.7. OUT-OF-BAND/OUT-OF-BLOCK EMISSIONS AND SPURIOUS EMISSIONS

§2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious frequency
shall be checked at the equipment output terminals when properly loaded with a suitable artificial antenna. Curves
or equivalent data shall show the magnitude of each harmonic and other spurious emission that can be detected
when the equipment is operated under the conditions specified in §2.1049 as appropriate. The magnitude of

spurious emissions which are attenuated more than 20 dB below the permissible value need not be specified.

§90.219 Use of signal boosters.
(e) Device Specifications. In addition to the general rules for equipment certification in §90.203(a)(2) and part 2,
subpart J of this chapter, a signal booster must also meet the rules in this paragraph.
(3) Spurious emissions from a signal booster must not exceed —13 dBm within any 100 kHz measurement
bandwidth.

Test Procedures:

Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r03.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and high
channels or frequencies within each authorized frequency band of operation.

Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of the
following two stimulus conditions:

two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;

a single test signal, sequentially tuned to the lowest and highest frequencies or channels within the frequency
band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband may be

excluded from the test stipulated in step a).

3.6.2 Out-of-band/out-of-block emissions conducted measurements

a) Connect asignal generator to the input of the EUT.
If the signal generator is not capable of generating two modulated carriers simultaneously, then two discrete
signal generators can be connected with an appropriate combining network to support this two-signal test.

b) Setthe signal generator to produce two AWGN signals as previously described.

c) Set the center frequencies such that the AWGN signals occupy adjacent channels, as defined by industry
standards such as 3GPP or 3GPP2, at the upper edge of the frequency band or block under test.

d) Set the composite power levels such that the input signal is just below the AGC threshold, but not more than
0.5 dB below. The composite power can be measured using the procedures provided in KDB Publication 971168,
but it will be necessary to expand the power integration bandwidth so as to include both of the transmit

channels.
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Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

Set the RBW = reference bandwidth in the applicable rule section for the supported frequency band.

Set the VBW =3 x RBW.

Set the detector to power averaging (rms) detector.

Set the Sweep time = auto-couple.

Set the spectrum analyzer start frequency to the upper block edge frequency, and the stop frequency to the
upper block edge frequency plus 300 kHz or 3 MHz, for frequencies below and above 1 GHz, respectively.

Trace average at least 100 traces in power averaging (rms) mode.

Use the marker function to find the maximum power level.

Capture the spectrum analyzer trace of the power level for inclusion in the test report.

Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC threshold.

Reset the frequencies of the input signals to the lower edge of the frequency block or band under test.

Reset the spectrum analyzer start frequency to the lower block edge frequency minus 300 kHz or 3 MHz, for
frequencies below and above 1 GHz, respectively, and the stop frequency to the lower band or block edge
frequency.

Repeat steps k) to n).

Repeat steps a) to q) with the signal generator configured for a single test signal tuned as close as possible to
the block edges.

Repeat steps a) to r) with the narrowband test signal.

Repeat steps a) to s) for all authorized frequency bands or blocks used by the EUT.

3.6.3 Spurious emissions conducted measurements

a

)
)

o 0O o

)
)
)

> o

Connect a signal generator to the input of the EUT.

Set the signal generator to produce the broadband test signal as previously described.

Set the center frequency of the test signal to the lowest available channel within the frequency band or block.
Set the EUT input power to a level that is just below the AGC threshold, but not more than 0.5 dB below.
Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

Set the RBW =reference bandwidth in the applicable rule section for the supported frequency band of operation.
Set the VBW = 3 x RBW.

Set the Sweep time = auto-couple.

Set the spectrum analyzer start frequency to the lowest RF signal generated in the equipment, without going
below 9 kHz, and the stop frequency to the lower band/block edge frequency minus 100 kHz or 1 MHz, as
specified in the applicable rule part.

The number of measurement points in each sweep must be = (2 x span/RBW), which may require that the
measurement range defined by the start and stop frequencies be subdivided, depending on the available
number of measurement points provided by the spectrum analyzer.

Select the power averaging (rms) detector function.

Trace average at least 10 traces in power averaging (rms) mode.
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[)  Use the peak marker function to identify the highest amplitude level over each measured frequency range.
Record the frequency and amplitude and capture a plot for inclusion in the test report.

m) Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 100 kHz or 1 MHz, as
specified in the applicable rule part, and the spectrum analyzer stop frequency to 10 times the highest
frequency of the fundamental emission. The number of measurement points in each sweep must be = (2 x
span/RBW), which may require that the measurement range defined by the start and stop frequencies be
subdivided, depending on the available number of measurement points provided by the spectrum analyzer.

n) Trace average at least 10 traces in power averaging (rms) mode.

0) Use the peak marker function to identify the highest amplitude level over each of the measured frequency
ranges. Record the frequency and amplitude and capture a plot for inclusion in the test report; also provide
tabular data, if required.

p) Repeat steps i) to o) with the input test signals firstly tuned to a middle band/block frequency/channel, and
then tuned to a high band/block frequency/channel.

g) Repeatstepsb) to p) with the narrowband test signal.

r)  Repeatsteps b) to q) for all authorized frequency bands/blocks used by the EUT.

Measurements were in accordance with the test methods section 4.7 of KDB 935210 D05 v01r03.

Spurious emissions shall be measured using a single test signal sequentially tuned to frequencies within each
authorized frequency band of operation.

Intermodulation products shall be measured using two CW signals with all available channel spacing with the
center between these channels being equal to the center frequency f0 as determined from Out-of-band rejection
test.

4.7.2 Out-of-band/out-of-block emissions conducted measurements

a) Connect asignal generator to the input of the EUT.
If the signal generator is not capable of producing two independent modulated carriers simultaneously, then
two discrete signal generators can be connected, with an appropriate combining network to support the two-
signal test.

b) Configure the two signal generators to produce CW on frequencies spaced consistent with fo, with amplitude
levels set to just below the AGC threshold.

¢) Connect a spectrum analyzer to the EUT output.

d) Setthespanto 100 kHz.

e) Set RBW =300 Hz with VBW = 3 x RBW.

f)  Setthe detector to power averaging (rms).

g) Place a marker on highest intermodulation product amplitude.

h) Capture the plot for inclusion in the test report.

i)  Repeat steps c) to h) with the composite input power level set to 3 dB above the AGC threshold.

i) Repeatstepsb) to i) for all operational bands.

4.7.3 EUT spurious emissions conducted measurements

a) Connect a signal generator to the input of the EUT.
b) Configure the signal generator to produce a CW signal.
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Set the frequency of the CW signal to the center channel of the EUT passband.

Set the output power level so that the resultant signal is just below the AGC threshold.

Connect a spectrum analyzer to the output of the EUT, using appropriate attenuation as necessary.

Set the RBW =100 kHz. (i.e., for 30 MHz to 1 GHz PLMRS and/or PSRS booster devices)

Set the VBW = 3 x RBW.

Set the Sweep time = auto-couple.

Set the detector to PEAK.

Set the spectrum analyzer start frequency to 30 MHz (or the lowest radio frequency signal generated in the EUT,
without going below 9 kHz if the EUT has additional internal clock frequencies), and the stop frequency to 10
times the highest allowable frequency of the EUT passband.

Select MAX HOLD, and use the marker peak function to find the highest emission(s) outside the passband. (This
could be either at a frequency lesser or greater than the passband frequencies.)

Capture a plot for inclusion in the test report.

Repeat steps c) to l) for each authorized frequency band/block of operation.
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Test Results: Plot data of Out-of-band/out-of-block emissions

Report No. HCT-RF-2002-FC001-R2

Out-of-band (two adjacent test signals) / PS700 / Uplink

| SENSE:NT| | ALIGH AUTO |01:28:08 PM

Center Freq 802.000000 MHz ) Avg Type: Pwr(RMS)
PNO: Close —»— 11ig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 30 dB Ext Gain: -30.77 dB

Mkr1 802.018 8 MHz
Ref 40.00 QBm . ~ ‘ . ) -1 3.7?5 dBm.

Center 802.00000 MHz Span 100.0 kHz
#Res BW 300 Hz #VBW 910 HZ* Sweep 1.37 s (1001 pts)

MSG STATUS

Frequency

Out-of-band (two adjacent test signals) / PS7T00 / Downlink

| SENSE:INT| | ALIGHAUTO |06;15:32 PM Jan 14, 2020

Center Freq 772.000000 MHz ) Avg Type: Pwr(RMS)
PNO: Close —»— T11ig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 40 dB Ext Gain: -30.60 dB

Mkr1 772.018 8 MHz
Ref 50.00 dBm . ) ‘ . ] -1 9.6?9 dBm.

Center 772.00000 MHz Span 100.0 kHz |

#Res BW 300 Hz #VBW 910 Hz* Sweep 1.37 s (1001 pts)

MSG STATUS

Frequency
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Agilent Spectrum Analyzer - Swept SA
W RL T e

Ref 40.00 dBm

Center 811.00000 MHz
#Res BW 300 Hz

Out-of-band (two adjacent test signals) / PS800 / Uplink

003:52:40 PMFeb 06, 2020

Center Freq 811.000000 MHz - Avg Type: Pwr{RMS) Trace
PND: Close —»— 1rig: Free Run Avg|Held: 10110 TYPE
IFGain:Low #Atten: 30 dB Ext Gain: 30.77 dB DET
Mkr1 811.018 8 MHz
.912 dBm

Span 100.0 kHz
#VBW 910 Hz* Sweep 1.37 s (1001 pts)

Frequency

Agil
L

lent Spectrum Analyzer - Swept SA
8 RL af =)

Ref 50.00 dBm

Center 856.00000 MHz
#Res BW 300 Hz

Out-of-band (two adjacent test signals) / PS800 / Downlink

03:17:47 PMFeb 06, 2020

Center Freq 856.000000 MHz o Avg Type: Pwr(RMS) Tace

PNO: Close ~»— 1rig: Free Run Avg|Hold: 10110 TYPE
IFGain:Low RAtten: 40 dB Ext Gain: 30.82 dB

Mkr1 85

Span 100.0 kHz

#VBW 910 Hz* Sweep 1.37 s (1001 pts)

Frequency
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+3 dB above Out-of-band (two adjacent test signals) / PS700 / Uplink

Agilent Spectrum Analyzer - Swept SA
il RL B | ALIGN AUTD

Center Freq 802.000000 MHz ) Avg Type: Pwr(RMS)
PNO: Close —»— 11ig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 30 dB Ext Gain: -30.77 dB

Mkr1 802.018 8 MHz
Ref 40.00 QBm . . ) . ) -1 3.7«‘-!-9 dBm

Center 802.00000 MHz Span 100.0 kHz
#Res BW 300 Hz #VBW 910 Hz* Sweep 1.37 s (1001 pts)

MSG STATUS

+3 dB above Out-of-band (two adjacent test signals) / PS700 / Downlink

Agilent Spectrum Analyzer - Swept SA
i RL H | ALIGH AUTD |06:16:00 PM Jan 14, 2020

Center Freq 772.000000 MHz ) Avg Type: Pwr(RMS)
PNO: Close —»— T11ig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 40 dB Ext Gain: -30.60 dB

Mkr1 772.018 8 MHz
Ref 50.00 dBm . _ i . ] -1 9.1?6 dBm

Frequency

Center 772.00000 MHz Span 100.0 kHz|
#Res BW 300 Hz #VBW 910 Hz* Sweep 1.37 s (1001 pts)

MSG STATUS
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+3 dB above Out-of-band (two adjacent test signals) / PS800 / Uplink

Agilent Spectrum Analyzer - Swept SA
W RL T e

Center Freq 811.000000 MHz

Ref 40.00 dBm

Center 811.00000 MHz
#Res BW 300 Hz

PND: Close —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

#VBW 910 Hz*

I TO _ 03:53:16 PMFeb 06, 2020
Avg Type: Pwr(RMS) TRACE |
Avg|Held: 10110 TYPE
Ext Gain: 30.77 dB L

Mkr1 811.018 8 MHz
.152 dBm

Span 100.0 kHz
Sweep 1.37 s (1001 pts)

Frequency

+3 dB above Out-of-band (two adjacent test signals) / PS800 / Downlink

Agil
L

lent Spectrum Analyzer - Swept SA
8 RL af =)

Center Freq 856.000000 MHz

Ref 50.00 dBm

Center 856.00000 MHz
#Res BW 300 Hz

PNO: Close —»— 1rig: Free Run
IFGain:Low RAtten: 40 dB

#VBW 910 Hz*

IGNAUTO  |03:18:23 PMFeb 06, 2020
Avg Type: Pwr(RMS) TRACE |
Avg|Hold: 10110
Ext Gain: -30.82 dB

Mkr1 85

Span 100.0 kHz

Sweep 1.37 s (1001 pts)

Frequency
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Plot data of Spurious Emissions

Report No. HCT-RF-2002-FC001-R2

Agilent Spectrum Ana
X RL F

lyzer - Swept SA

PNO:

Ref 10.00 dBm

Center Freq 4.515000000 GHz

IFGain:Low

Spurious / PS700 / Uplink

Avg Type: L.o-g-P.wn:
Fast —+— 1rig:Free Run Avg|Hold: 10/10

#Atten: 20 dB

#VBW 300 kHz

01:29:21 PM Jan 20, 2020

Sweep 857 ms (10001 pts

FUNCTION ;UNCrlﬂ.‘F‘m[\iH

FUNCTION VALUE

Frequency

Auto Tune

Center Freq
4515000000 GHz

StartFreq
30.000000 MHz|

Stop Freq
9.000000000 GHz

CF Ste
897.000000 MHz

Auto Man

Freq Offset
0Hz

STATUS

ent Spectrum Anal

Agil lyzer - Swept SA
IFGain

Ref -20.00 dBm

Start 1.55900 GHz
#Res BW 1.0 MHz

PNO: Fast —»— 1rig:Free Run

Avg Type: M(ﬁMS)
Avg|Hold: 100/100

Low #Atten: 14 dB

#VBW 3.0 MHz*

STATUS

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 1 MHz) / Uplink

01:46:04 PM Jan 20, 2020
TRaCE [
TYPE
DET

Center Freq
|| 1.584500000 GHz

Stop 1.61000 GHz
Sweep 1.00 ms (1001 pts)

Frequency

Auto Tune

StartFreq
1.559000000 GHz
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Report No. HCT-RF-2002-FC001-R2

Agi-lent Spectrum Analyzer - Swept SA

PNO: Fast —+— 1rig:Free Run
IFGain:Low #Atten: 14 dB

Ref -20.00 dBm

Start 1.559000 GHz
#Res BW 680 Hz

MSG

#VBW 2.2 kHz*

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (1) / Uplink

D1:54:34 PM Jan 20, 2020
Avg Type: Pwr{RMS) TRACE

Avg|Hold: 10110 TYPE
DET

Frequency

Mkr1 1.5¢

Stop 1.572000 GHz
Sweep 34.5 s (40001 pts)

STATUS

Agilent Spectrum Analyzer - Swept 5A

PNO: Fast —»— 1rig:Free Run
IFGain:Low #Atten: 10 dB

Ref -20.00 dBm

Start 1.572000 GHz
#Res BW 680 Hz

Alignment Completed

#VBW 2.2 kHz*

023403 PM Jan 20, 2020

Frequency

Avg Type:"Pv;'r.(.ﬁMS) TRACE _
Avg|Held: 10110 TYPE
Mkr1 1.580 sHz

Stop 1.585000 GHz
Sweep 34.5 s (40001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept 5A
i RL =

Ref -20.00 dBm

Start 1.585000 GHz
#Res BW 680 Hz

wsa i) Alignment Completed

Start Freq 1.585000000 GHz

PNO: Fast —+— 1rig:Free Run
IFGain:Low #Atten: 10 dB

#VBW 2.2 kHz*

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (3) / Uplink

02:51:48 PM Jan 20, 2020
Avg Type: Pwr{RMS) TRACE
Avg|Hold: 10/10 TYPE

Frequency

Center Freq
1591500000 GHz

StartFreq
1585000000 GHz

Mkr1 1.587

Stop 1.598000 GHz
Sweep 34.5 s (40001 pts)

STATUS

Agilent Spectrum Analyzer - Swept 5A
8 RL e

Ref -20.00 dBm

Start 1.598000 GHz
#Res BW 680 Hz

Alignment Completed

Start Freq 1.598000000 GHz _

PNO; Far —+— 1rig:Free Run
IFGain:Low #Atten: 24 dB

#VBW 2.2 kHz*

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (4) / Uplink

ALIGN ALIT 03:03:45 PM Jan 20, 2020
Avg Type: Pwr{RMS) TRACE
Avg|Hold: 10/10 TYPE

Frequency

Mkr1 1 UL

StartFreq
1.598000000 GHz

Stop 1.610000 GHz
Sweep 31.9 s (40001 pts)

STATUS
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Spurious / PS700 / Downlink

Agilent Spectrum Analyzer - Swept 5A
i RL 50 & 06:17:21 PM Jan 14, 2020
Avg Type: Log-Pwr Frequency

PNO: Fast —+— 1rig:Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB

Mkr2 8.190 0 Auto Tune

i
Center Freq
4515000000 GHz

StartFreq
30.000000 MHz|

Stop Freq
9.000000000 GHz

CF Step
#VBW 300 kHz Sweep 857 ms (10001 pts)|IRSNNECLAL:

FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man

Freq Offset
0Hz

STATUS

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 1 MHz) / Downlink

Agilent Spectrum Analyzer - Swept 5A
. I ALIGNAUTO | D6:40:46 PM Jan 14, 2020

#Avg Type: Pwr(RMS) TRACE [ Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10/10 TYFE
IFGain:Low #Atten: 10 dB DET

Mkr1 1.563 sHz Auto Tune

Center Freq
|| 1.584500000 GHz

¢ StartFreq
1.559000000 GHz

Ref -20.00 dBm

Start 1.55900 GHz Stop 1.61000 GHz.
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.00 ms (1001 pts)

STATUS
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Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (1) / Downlink

Agilent Spectrum Analyzer - Swept 5A
k0 RL ET I - SER T ALIGNAUTO | 06:50:48 PM Jan 14, 2020
Display Line -50.00 dBm ) #Avg Type: Pwr(RMS) TRACE
PNO: Fast —+— 1rig:Free Run Avg|Hold: 10/10 TYFE
IFGain:Low #Atten: 10 dB DET

Mkr1 1.5¢

Ref -20.00 dBm

Display Line

-50.00 dBm
|lOn Off

Start 1.559000 GHz Stop 1.572000 GHz
#Res BW 680 Hz #VBW 2.2 kHz* Sweep 34.5 s (40001 pts)

STATUS

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (2) / Downlink

Agilent Spectrum Analyzer - Swept 5A
X 09 A LORREC ENSE:INT ALIGN AUTC 07:00:49 PM Jan 14, 2020 F
Stop Freq 1.585000000 GHz #Avg Type: Pwr(RMS) TRACE requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10/10 TYFE
IFGain:Low #Atten: 10 dB DET
Mkr1 1.578 SHz Auto Tune

Ref -20.00 dBm

Start 1.572000 GHz Stop 1.585000 GHz.
#Res BW 680 Hz #VBW 2.2 kHz* Sweep 34.5 s (40001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept 5A
T 500 A
Stop Freq 1.598000000 GHz .
PNO: Fast —+— 1rig:Free Run
IFGain:Low #Atten: 10 dB

RAvg TypePwr(RMS}
Avg|Hold: 10/10

Mkr1 1.5
Ref -20.00 dBm

Start 1.585000 GHz
#Res BW 680 Hz

MSG

#VBW 2.2 kHz*

STATUS

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (3) / Downlink

Stop 1.598000 GHz
Sweep 34.5 s (40001 pts)

07:07:06 PM Jan 14, 2020
TRACE
TYPE

Frequency

Center Freq
1591500000 GHz

StartFreq

Agilent Spectrum Analyzer - Swept 5A
T 506 A CORREC
Stop Freq 1.610000000 GHz
PNO; Far —+— 1rig:Free Run
IFGain:Low #Atten: 10 dB

#Avg Type: Pwr(RMS)
Avg|Hold: 10/10

Ref -20.00 dBm

Start 1.598000 GHz
#Res BW 680 Hz

Alignment Completed

#VBW 2.2 kHz*

Spurious / PS700 / 1559 MHz ~ 1610 MHz (RBW 700 Hz) (4) / Downlink

Mkr1 1.6

Stop 1.610000 GHz
Sweep 31.9 s (40001 pts)

STATUS

07:14:16 PM Jan 14, 2020

TRACE Frequency

Auto Tune
Center Freq

|| 1.604000000 GHz
StartFreq

Stop Freq
1610000000 GHz
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Agilent Spectrum Analyzer - Swept 5A
W RL RF 506

Center Freq 4.515000000 GHz

IFGain:Low

Ref 10.00 dBm

——

PNO: Fast —+— 1rig:Free Run

Spurious / PS800 / Uplink

Avg Type: og-P.wn:
Avg|Hold: 10/10
#Atten: 20 dB

#VBW 300 kHz

03:56:51 PM Jan 20, 2020

Frequency

Auto Tune

Center Freq
4515000000 GHz

StartFreq
30.000000 MHz|

Stop Freq
9.000000000 GHz

CF Step
897.000000 MHz

Auto Man

Freq Offset
0Hz

STATUS

Agilent Spectrum Analyzer - Swept 5A
0 RL R 50§

Center Freq 4.515000000

IFGain:Low

ef 10.00 dBm

Z
PNO: Fast ~—»— 1rig:Free Run

Spurious / PS800 / Downlink

Avg Type: L.o.g.AP.wr
Avg|Hold: 10/10
#Atten: 20 dB

#VBW 300 kHz

07:43:11 PM Jan 14, 2020
AP Frequency

Auto Tune

Center Freq
4515000000 GHz

StartFreq
30.000000 MHz|

Stop Freq
9.000000000 GHz

CF Ste
897.000000 MHz

Auto Man

Freq Offset
0Hz

STATUS
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5.8. RADIATED SPURIOUS EMISSIONS

Test Requirements:
§2.1053 Measurements required: Field strength of spurious radiation.

(@) Measurements shall be made to detect spurious emissions that may be radiated directly from the cabinet,
control circuits, power leads, or intermediate circuit elements under normal conditions of installation and
operation. Curves or equivalent data shall be supplied showing the magnitude of each harmonic and other
spurious emission. For this test, single sideband, independent sideband, and controlled carrier
transmitters shall be modulated under the conditions specified in paragraph (c) of §2.1049, as appropriate.
For equipment operating on frequencies below 890 MHz, an open field test is normally required, with the
measuring instrument antenna located in the far-field at all test frequencies. In the event it is either
impractical or impossible to make open field measurements (e.g. a broadcast transmitter installed in a
building) measurements will be accepted of the equipment as installed. Such measurements must be
accompanied by a description of the site where the measurements were made showing the location of any
possible source of reflections which might distort the field strength measurements. Information submitted
shall include the relative radiated power of each spurious emission with reference to the rated power
output of the transmitter, assuming all emissions are radiated from halfwave dipole antennas.

(b) The measurements specified in paragraph (a) of this section shall be made for the following equipment:
(1) Those in which the spurious emissions are required to be 60 dB or more below the mean power of the

transmitter.
(2) All equipment operating on frequencies higher than 25 MHz.
(3) Allequipment where the antenna is an integral part of, and attached directly to the transmitter.
(4) Other types of equipment as required, when deemed necessary by the Commission.

Test Procedures:
Because KDB 935210 D05 procedure does not provide this requirement, measurements were in accordance with
the test methods section 5.5 of ANSI C63.26-2015
a) Place the EUT in the center of the turntable. The EUT shall be configured to transmit into the standard non-
radiating load (for measuring radiated spurious emissions), connected with cables of minimal length unless
specified otherwise. If the EUT uses an adjustable antenna, the antenna shall be positioned to the length that
produces the worst case emission at the fundamental operating frequency.
b) Each emission under consideration shall be evaluated:
1) Raise and lower the measurement antenna in accordance 5.5.2, as necessary to enable detection of the
maximum emission amplitude relative to measurement antenna height.
2) Rotate the EUT through 360° to determine the maximum emission level relative to the axial position.
3) Return the turntable to the azimuth where the highest emission amplitude level was observed.
4) Vary the measurement antenna height again through 1 m to 4 m again to find the height associated with
the maximum emission amplitude.
5)  Record the measured emission amplitude level and frequency using the appropriate RBW.
c) Repeatstep b) for each emission frequency with the measurement antenna oriented in both the horizontal and
vertical polarizations to determine the orientation that gives the maximum emissions amplitude.

Notes:
1. We have done horizontal and vertical polarization in detecting antenna.
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Plot data of radiated spurious emissions

Radiated Spurious Emission / PS700 / Uplink

Spectrum 3 (& ||:%:[

Ref Level 97.00 depy @ RBW 1 MHz

j@ Att Ode  SWT 35.2ms @ YBW 3 MHz Mode Auto Sweep
Count 100/100

@ 1Pk Max

M1[1] 52.13 dBpY

90 depy 3.376790 GHz

80 dBpr

70 dBp

60 dBpv

11

40 dBpv

30 dBy

20 dBp

10 depv

0 dey

CF 5.6 GHz 20001 pts

Span 8.8 GHz

]‘I Measuring...  WRRERECED i "ﬁil;?'sznﬂ-gl: A
30+ 4

Date: 6.FEB.2020 19:50:51

Radiated Spurious Emission / PS700 / Downlink

Spectrum 3 (& ||:|%:[
Ref Level 97.00 depy @ RBW 1 MHz

j@ Att Ode  SWT 35.2ms @ YBW 3 MHz Mode Auto Sweep
Count 100/100

@ 1Pk Max

M1[1] 52.73 dBpY

90 depy 2.930650 GHz

80 dBpr

70 dBp

60 dBpv

WMWW“WW

40 dBpy

30 dBpv

20 dBp

10 depv

0 dey

CF 5.6 GHz 20001 pts Span 8.8 GHz

]‘I Measuring...  RERREEEED i "ﬁil;?:';zzﬂ-gl: A
1321 4

Date: 6.FEB.2020 19:32:51
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Radiated Spurious Emission / PS800 / Uplink

Spectrum 3 (X))

(=)

Ref Level 97.00 depy
= ALt 0 de
Count 100/100

@ RBW 1 MHz

SWT 352 ms @ ¥BW 3 MHz Mode Auto Sweep

@ 1Pk Max

M1[1]
90 dBpv

80 dBpr

51.35 dBpv
2.929330 GHz

70 dBp

60 dBpv

40 dBpv

30 dBy

20 dBp

10 depv

0 dey

CF 5.6 GHz 20001 pts

]_I Measuring...

Date: 6.FEB.2020 19:51:36

DERRERN | J* ]

Span 8.8 GHz

06.02.2020
19:51:36 7

Radiated Spurious Emission / PS800 / Downlink

Spectrum 3 (&)

(=)

Ref Level 97.00 depy
= ALt 0 de
Count 100/100

@ RBW 1 MHz

SWT 352 ms @ ¥BW 3 MHz Mode Auto Sweep

@ 1Pk Max

M1[1]
90 depv

80 dBpr

52.63 dBpv
2.678990 GHz

70 dBp

60 dBpv

M1

40 dBpy

WWMMMWMWW

30 dBpv

20 dBp

10 depv

0 dey

CF 5.6 GHz 20001 pts

Span 8.8 GHz

]_I Measuring...

Date: 6.FEB.2020 19:42:29

[ FEEEEES ]

06.02.2020
19:42:29 7

Note : Only the worst case plots for Radiated Spurious Emissions.
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6. Annex A_EUT AND TEST SETUP PHOTO

Please refer to test setup photo file no. as follows;

No. Description

1 HCT-RF-2002-FC001-P
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