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REVISION HISTORY

The revision history for this test report is shown in table.

Revision No. Date of Issue Description

0 April 26,2024 Initial Release

Notice

Content

Engineering Statement:

The measurements shown in this report were made in accordance with the procedures indicated, and the emissions from
this equipment were found to be within the limits applicable. | assume full responsibility for the accuracy and
completeness of these measurements, and for the qualifications of all persons taking them. It is further stated that upon
the basis of the measurements made, the equipment tested is capable of operation in accordance with the requirements
of the FCC Rules under normal use and maintenance.

The results shown in this test report only apply to the sample(s), as received, provided by the applicant, unless otherwise
stated.
The test results have only been applied with the test methods required by the standard(s).

The laboratory is not accredited for the test results marked *.
Information provided by the applicant is marked **.
Test results provided by external providers are marked ***.

When confirmation of authenticity of this test report is required, please contact www.hct.co.kr
The test results in this test report are not associated with the ((KS Q) ISO/IEC 17025) accreditation by KOLAS (Korea

Laboratory Accreditation Scheme) / A2LA (American Association for Laboratory Accreditation) that are under the
ILAC (International Laboratory Accreditation Cooperation) Mutual Recognition Agreement (MRA).
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1. GENERAL INFORMATION
1.1. APPLICANT INFORMATION

Report No. HCT-RF-2404-FC051

Company Name

Westell, Inc

Company Address

750 North Commons Drive, Aurora, IL 60504 USA

1.2. PRODUCT INFORMATION

EUT Type DAS
EUT Serial Number 23RF12000001
Power Supply +12VDC
Band Name Uplink (MHz) Downlink (MHz)
PS Narrowband 799 ~ 805 769 ~ 775
Frequency Range NPSPAC 806 ~ 809 851 ~ 854
B/ILT; SMR 809 ~ 816 854 ~ 861
ESMR 817~ 824 862 ~ 869

Tx Output Power

Uplink: 24 dBm, Downlink: 27 dBm

Antenna Peak Gain

Uplink: 11 dBi, Downlink: 3 dBi

1.3. TEST INFORMATION

FCC Rule Parts

Part 2, Part 90

Measurement Standards

KDB 935210 D05 v01r04, ANSI C63.26-2015

Test Location

74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,

Republic of Korea

F-TP22-03 (Rev. 06)

Page 5 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-
h'a- Report No. HCT-RF-2404-FC051

2. FACILITIES AND ACCREDITATIONS
2.1. FACILITIES

The SAC(Semi-Anechoic Chamber) and conducted measurement facility used to collect the radiated data are
located at the 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383, Rep. of KOREA.

The site is constructed in conformance with the requirements of ANSI C63.4 (Version: 2014) and CISPR Publication
22.

Detailed description of test facility was submitted to the Commission and accepted dated March 11,2024 (CAB
identifier: KR0032).

2.2. EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas: tuned
dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with pre-selectors and
quasi-peak detectors are used to perform radiated measurements.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and

Measurement Methods.”
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3. TEST SPECIFICATIONS
3.1. STANDARDS

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with FCC Part 2, Part 90.

Description Reference Results

KDB 935210 D05 v01r04 3.2

AGC threshold Compliant
KDB 935210 D05 v01r04 4.2
KDB 935210 D05 v01r04 3.3
Out-of-band rejection Compliant
KDB 935210 D05 v01r04 4.3
§2.1049
Occupied Bandwidth Compliant
§90.209, §90.219(e)(4)(ii)
Input-versus-output signal comparison §90.210, §90.219(e)(4)(iii) Compliant
§2.1046,
Input/output power and amplifier/booster gain Compliant

§90.219(e)(1), §90.635

Noise figure §90.219(e)(2) Compliant
Out-of-band/out-of-block emissions §2.1051,
Compliant
and spurious emissions §90.219(e)(3), §90.543(f), §90.691
Spurious emissions radiated §2.1053 Compliant
Frequency Stability §90.213 Compliant
F-TP22-03 (Rev. 06) Page 7 of 166
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3.2. ADDITIONAL DESCRIPTIONS ABOUT TEST

- Exceptfor the following cases, EUT was tested under normal operating conditions.
: Out-of-band rejection test requires maximum gain condition without AGC.

- Thetest was generally based on the method of KDB 935210 D05 v01r04 and only followed ANSI C63.26-2015 if
there was no test method in KDB standard.

- EUT was tested with following modulated signals provide by applicant.

Band Name Tested signals
PS Narrowband CW, P25 Phase 1 (12.5 kHz)
NPSPAC CW, P25 Phase 1 (12.5 kHz)
B/ILT; SMR CW, P25 Phase 1 (12.5 kHz)
GSM
ESMR CDMA
LTE

- Below channels are not tested because it could consist of a combination.
Channelizing Combinations Bandwidth
12.5kHzxn n=6~12 75 kHz ~ 150 kHz

- After spot-checking of multi-carriers, we have attached the test results of 12 carriers as the worst case in this

test report.

- Simultaneous transmission band condition
700 MHz band 800 MHz band
PS Narrowband NPSPAC or B/ILT; SMR, ESMR
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- The tests results included actual loss value for attenuator and cable combination as shown in the table below.

:Input Path
Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)
600 0.135 800 0.432
650 0.271 850 0.259
700 0.177 900 0.443
750 0.236 950 0.423
: Output Path
Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)

2 30.386 2000 31.188

10 29.376 2100 31.232

30 29.132 2200 30.928

50 29.237 2300 30.798
100 29.098 2400 30.828
200 29.715 2500 30.732
300 29.579 2 600 30.587
400 29.722 2700 30.482
500 30.105 2800 30.955
600 29.901 2900 30.977
700 30.010 3000 31.453
800 30.061 4000 31.355
900 30.354 5000 31.660
1000 30.426 6000 31.686
1100 30.506 7000 32.010
1200 30.529 8000 32.341
1300 30.535 9000 31.642
1400 30.489 10 000 31.388
1500 30.539 - -
1600 30.717 - -
1700 30.898 - -
1800 31.059 - -
1900 31.088 - -
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3.3. MEASUREMENTUNCERTAINTY

Description Condition Uncertainty
9 kHz ~ 30 MHz 4.36dB
30 MHz ~1GHz 5.70dB
Radiated Disturbance
1GHz~ 18 GHz 5.52dB
18 GHz ~ 40 GHz 5.66 dB

Coverage factor k=2, Confidence levels of 95 %

3.4. STANDARDS ENVIRONMENTAL TEST CONDITIONS

Temperature +15°Cto+35°C
Relative humidity 30 % to 60 %
Air pressure 860 mbar to 1 060 mbar
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3.5. TEST DIAGRAMS
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Frequency Stability
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4. TEST EQUIPMENTS
Equipment Model Manufacturer Serial No. D.ue tc.) Calibration
Calibration Interval
PXA Signal Analyzer N9030A Keysight MY55410714 02/13/2025 Annual
 MXG Vector N5182A Agilent MY46240807  12/13/2024 Annual
Signal Generator
MXG Vi i
G Vector Signal N5182A Agilent MY47070406  02/13/2025 Annual
Generator
30 dB Attenuator WA93-30-33 Weinschel 0184 11/24/2024 Annual
Associates
50Q Termination 908A H.P. N/A N/A N/A
Switch S46-SV11 KEITHLEY 1035126 N/A N/A
Controller
1251
(Antenna Mast & C03000 Innco system C03000/125 N/A N/A
/48920320/P
Turn Table)
Antenna
Position Tower MA4640/800-XP-EP  Innco system N/A N/A N/A
Turn Table DS2000-S Innco system N/A N/A N/A
Turn Table Turn Table Ets N/A N/A N/A
Amp & Filter Bank FBSM-018B TNMsystem  TM20090002 N/A N/A
Switch Controller
Loop Antenna FMZB 1513 Schwarzbeck 1513-333 03/07/2026 Biennial
Trilog Super VULB 9168 Schwarzbeck ~ 9168-0895 08/16/2024 Biennial
Broadband Antenna
Horn Antenna BBHA 9120D Schwarzbeck 02296 05/18/2024 Biennial
Spectrum Analyzer FSP40 Rohde & Schwarz 100843 10/30/2024 Annual
RF Switching System FBSR-04C(LNA) TNM system S4L4 08/18/2024 Annual
. . WHKX10-900-1000- ~ Wainwright
High Pass Filter 15000-40SS Instruments 16 08/01/2024 Annual

Note:

1. Equipment listed above that calibrated during the testing period was set for test after the calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is completed before
equipment expiration date.
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5. TEST RESULT
5.1. AGC THRESHOLD

Test Requirement:
KDB 935210 D05 v01r04
Testing at and above the AGC threshold is required.

Test Procedures:
Measurements were in accordance with the test methods section 3.2 of KDB 935210 D05 v01r04.

In the case of fiber-optic distribution systems, the RF input port of the equipment under test (EUT) refers to the RF
input of the supporting equipment RF to optical convertor; see also descriptions and diagrams for typical DAS
booster systems in KDB Publication 935210 D02

Devices intended to be directly connected to an RF source (donor port) only need to be evaluated for any over-the-

air transmit paths.

g)

Connect a signal generator to the input of the EUT.

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

The signal generator should initially be configured to produce either of the required test signals.

Set the signal generator frequency to the center frequency of the EUT operating band.

While monitoring the output power of the EUT, measured using the methods of ANSI C63.26-2015 subclause
5.2.4.4.1,increase the input level until a 1 dB increase in the input signal power no longer causes a 1 dB increase
in the output signal power.

Record this level as the AGC threshold level.

Repeat the procedure with the remaining test signal.

Output power measurement in subclause 5.2.4.4.1 of ANSI C63.26

a) Setspanto2xto3xthe OBW.

b) Set RBW = 1% to 5% of the OBW.

c) SetVBW = 3xRBW.

d) Set number of measurement points in sweep = 2 x span / RBW.

e) Sweep time: auto-couple

f)  Detector = power averaging (rms).

g) Ifthe EUT can be configured to transmit continuously, then set the trigger to free run.

h) Omit

i)  Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple. To accurately
determine the average power over multiple symbols, it can be necessary to increase the number of traces to be
averaged above 100 or, if using a manually configured sweep time, increase the sweep time.

j)  Compute the power by integrating the spectrum across the OBW of the signal using the instrument’s band or
channel power measurement function, with the band/channel limits set equal to the OBW band edges. If the
instrument does not have a band or channel power function, then sum the spectrum levels (in linear power
units) at intervals equal to the RBW extending across the entire OBW of the spectrum.
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Measurements were in accordance with the test methods section 4.2 of KDB 935210 D05 v01r04.

Testing at and above the AGC threshold will be required. The AGC threshold shall be determined by applying the
procedure of 3.2, but with the signal generator configured to produce a test signal defined in Table 1, a CW input
signal, or a digitally modulated signal, consistent with the discussion about signal types in 4.1.

Measurement were in accordance with the test methods in subclause 7.2.3.1 of ANSI C63.26.
a) Connectasignal generator to the input of the EUT.
b) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation.

(g)

) The signal generator must be set for CW operation.
) While monitoring the output of the EUT, increase the input level until a 1 dB increase in the input signal no longer

o

causes a 1 dBincrease in the output signal.
e) Thisisthe AGC threshold level of the EUT.
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Test Results:

Center Frequency AGC Threshold Level Output Level

Test Band Link Signal

(MHz) (dBm) (dBm)
Uplink 802.00 -56 23.93

PS Narrowband ——
Downlink 772.00 -63 26.73
Uplink 807.50 -56 23.80

NPSPAC  E—— cw

Downlink 852.50 -63 26.99
Uplink 812.50 -56 23.81

B/ILT; SMR  ———
Downlink 857.50 -63 26.67
GSM 820.50 -56 23.79
Uplink CDMA 820.50 -56 23.93
LTE 5 MHz 820.50 -56 23.83

ESMR
GSM 865.50 -63 26.78
Downlink CDMA 865.50 -63 26.91
LTE 5 MHz 865.50 -63 27.01
F-TP22-03 (Rev. 06) Page 16 of 166
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5.2. OUT-OF-BAND REJECTION

Test Requirement:
KDB 935210 D05 v01r04
Out-of-band rejection required.

Test Procedures:
Measurements were in accordance with the test methods section 3.3 of KDB 935210 D05 v01r04.

Asignal booster shall reject amplification of other signals outside of its passband. Adjust the internal gain control
of the EUT (if so equipped) to the maximum gain for which equipment certification is sought.

a) Connect asignal generator to the input of the EUT.
b) Configure a swept CW signal with the following parameters:
1) Frequency range = =250 % of the passband, for each applicable CMRS band.
2) Level=asufficient level to affirm that the out-of-band rejection is > 20 dB above the noise floor and will
not engage the AGC during the entire sweep.
3) Dwell time = approximately 10 ms.
4)  Number of points = SPAN/(RBW/2).

¢) Connect aspectrum analyzer to the output of the EUT using appropriate attenuation.

d) Setthe span of the spectrum analyzer to the same as the frequency range of the signal generator.

e) Setthe resolution bandwidth (RBW) of the spectrum analyzer to be 1 % to 5 % of the EUT passband, and the
video bandwidth (VBW) shall be set to = 3 x RBW.

f)  Setthe detector to Peak Max-Hold and wait for the spectrum analyzer’s spectral display to fill.

g) Place a marker to the peak of the frequency response and record this frequency as f.

h) Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display, such that each marker is at or slightly below the —20 dB down amplitude, to determine the 20 dB
bandwidth.

i)  Capture the frequency response of the EUT.

j)  Repeat for all frequency bands applicable for use by the EUT.

Measurements were in accordance with the test methods section 4.3 of KDB 935210 D05 v01r04.

Asignal booster shall reject amplification of other signals outside of its passband. Adjust the internal gain control
of the EUT to the maximum gain for which equipment certification is sought.

a) Connect asignal generator to the input of the EUT.
b) Configure a swept CW signal with the following parameters:
1) Frequency range = = 250 % of the manufacturer’s specified pass band.
2) The CW amplitude shall be 3 dB below the AGC threshold (see 4.2), and shall not activate the AGC threshold
throughout the test.
3) Dwell time = approximately 10 ms.
4)  Frequency step =50 kHz.

c) Connect aspectrum analyzer to the output of the EUT using appropriate attenuation.

d) Setthe RBW of the spectrum analyzer to between 1% and 5 % of the manufacturer’s rated passband, and VBW
=3 x RBW.

e) Setthe detector to Peak and the trace to Max-Hold.

f)  Afterthetraceis completely filled, place a marker at the peak amplitude, which is designated as fo, and with two
additional markers (use the marker-delta method) at the 20 dB bandwidth (i.e., at the points where the level
has fallen by 20 dB).

g) Capture the frequency response plot for inclusion in the test report.
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Test Results:
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Note: The EUT amplifies the frequency range of 806 MHz ~ 824 MHz at once.
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Note: The EUT amplifies the frequency range of 851 MHz ~ 869 MHz at once.
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5.3. OCCUPIED BANDWIDTH

Test Requirement:

§2.1049 Measurements required: Occupied bandwidth.
The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given

emission shall be measured under the specified conditions of § 2.1049 (a) through (i) as applicable.

§90.209 Bandwidth limitations.

Report No. HCT-RF-2404-FC051

Table 1to § 90.209(b)(5) - Standard Channel Spacing/Bandwidth

Frequency band (MHz) Channel spacing (kHz) Authorized bandwidth (kHz)

Below 25

25-50 20 20
72-76 20 20
150-174 7.5 120/11.25/6
216-220 6.25 20/11.25/6
220-222 5 4
406-512 6.25 20/11.25/6
806-809/851-854 12.5 20
809-817/854-862 12.5 20/11.25
817-824/862-869 25 20
896-901/935-940 12.5 13.6
902-928

929-930 25 20
1427-1432 12.5 12.5
2450-2483.5

Above 2500

§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.

(4) Asignal booster must be designed such that all signals that it retransmits meet the following requirements:

(ii) Thereis no change in the occupied bandwidth of the retransmitted signals.

Test Procedures:

Measurements were in accordance with the test methods section 5.4.4 of ANSI C63.26-2015.

The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The frequency span
for the spectrum analyzer shall be set wide enough to capture all modulation products including the emission

The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the anticipated OBW, and the
Set the reference level of the instrument as required to prevent the signal amplitude from exceeding the

maximum spectrum analyzer input mixer level for linear operation. See guidance provided in 4.2.3.
NOTE—Step a), step b), and step c) may require iteration to adjust within the specified tolerances.

a)
skirts (typically a span of 1.5 x OBW is sufficient).
b)
VBW shall be set = 3 x RBW.
c)
d) Setthe detection mode to peak, and the trace mode to max-hold.
e) Omit
f)

F-TP22-03 (Rev. 06)

The OBW shall be reported and plot(s) of the measuring instrument display shall be provided with the test report.
The frequency and amplitude axis and scale shall be clearly labeled. Tabular data can be reported in addition to
the plot(s).
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HCT
Test Results:
Tabular data of Input Occupied Bandwidth

Report No. HCT-RF-2404-FC051

Center
. . . Total BW 99 % OBW 26 dB OBW
Test Band Link Signal  No. of Carriers o Frequency °
(kHz) (kHz) (kHz)
(MHz)
. 1 12.5 802.00 8.3258 10.954
Uplink
12 150 802.00 142.20 149.132
PS Narrowband
. 1 12.5 772.00 8.2561 10.836
Downlink
12 150 772.00 142.18 148.552
. 1 12.5 807.50 8.1288 10.847
Uplink
12 150 807.50 142.21 148.764
NPSPAC P25 Phase 1
. 1 12.5 852.50 8.1900 10.942
Downlink
12 150 852.50 142.20 148.900
. 1 12.5 812.50 8.1963 10.632
Uplink
12 150 812.50 142.13 148.703
B/ILT; SMR
. 1 12.5 857.50 8.2348 11.249
Downlink
12 150 857.50 142.17 148.700
GSM - - 820.50 243.75 310.999
Uplink CDMA - - 820.50 1257.9 1397.765
ESMR LTE 5 MHz - - 820.50 4516.1 4995.505
GSM - - 865.50 244.88 312.940
Downlink ~ CDMA - - 865.50 1267.9 1398.041
LTE 5 MHz - - 865.50 4576.3 5070.410
Tabular data of Output Occupied Bandwidth
Center
Ti BW % OBW 26 dB OBW
Test Band Link Signal  No. of Carriers otal Frequency 99%0 6dBO
(kHz) (kHz) (kHz)
(MHz)
Unlink 1 12.5 802.00 8.3472 11.674
in
P 12 150 802.00 142.13 148.703
PS Narrowband
. 1 12.5 772.00 8.3209 11.249
Downlink
12 150 772.00 142.17 148.597
Unlink 1 12.5 807.50 8.1968 10.941
in
P 12 150 807.50 142.14 148.692
NPSPAC P25 Phase 1
. 1 12.5 852.50 8.3559 11.666
Downlink
12 150 852.50 142.16 148.145
Unlink 1 12.5 812.50 8.2066 11.262
in
P 12 150 812.50 142.03 148.818
B/ILT; SMR
. 1 12.5 857.50 8.1986 11.199
Downlink
12 150 857.50 142.23 148.828
GSM - - 820.50 242.58 312.806
Uplink CDMA - - 820.50 1265.2 1399.605
ESMR LTE 5 MHz - - 820.50 4500.9 4993.749
GSM - - 865.50 245.57 311.870
Downlink CDMA - - 865.50 1263.9 1397.401
LTE 5 MHz - - 865.50 4516.3 5052.687
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aCT

Tabular data of 3 dB above the AGC threshold Input Occupied Bandwidth

Report No. HCT-RF-2404-FC051

Center

0,
Test Band Link Signal  No. of Carriers Total BW Frequency 99 % OBW 26 dB OBW
(kHz) (kHz) (kHz)
(MHz)
. 1 12.5 802.00 8.1884 11.442
Uplink
12 150 802.00 142.10 148.606
PS Narrowband
. 1 12.5 772.00 8.2558 11.341
Downlink
12 150 772.00 142.20 148.933
. 1 12.5 807.50 8.2930 11.899
Uplink
12 150 807.50 142.10 148.674
NPSPAC P25 Phase 1
. 1 12.5 852.50 8.2638 11.352
Downlink
12 150 852.50 142.11 148.851
. 1 12.5 812.50 8.1580 11.009
Uplink
12 150 812.50 142.08 148.568
B/ILT; SMR
. 1 12.5 857.50 8.1517 11.373
Downlink
12 150 857.50 142.19 148.851
GSM - - 820.50 244.85 316.304
Uplink CDMA - - 820.50 1258.6 1395.210
ESMR LTE 5 MHz - - 820.50 4509.0 5026.184
GSM - - 865.50 242.00 314.206
Downlink CDMA - - 865.50 1262.9 1398.562
LTE 5 MHz - - 865.50 4538.4 5038.020
Tabular data of 3 dB above the AGC threshold Output Occupied Bandwidth
Center
0,
Test Band Link Signal  No. of Carriers Total BW Frequency 99 % OBW 26 dB OBW
(kHz) (kHz) (kHz)
(MHz)
. 1 12.5 802.00 8.3177 11.249
Uplink
12 150 802.00 142.17 148.626
PS Narrowband
. 1 12.5 772.00 8.1161 10.455
Downlink
12 150 772.00 142.12 148.553
. 1 12.5 807.50 8.3991 11.288
Uplink
12 150 807.50 142.08 148.695
NPSPAC P25 Phase 1
. 1 12.5 852.50 8.3615 11.401
Downlink
12 150 852.50 142.23 149.188
. 1 12.5 812.50 8.3150 11.030
Uplink
12 150 812.50 142.08 148.559
B/ILT; SMR
. 1 12.5 857.50 8.2700 11.648
Downlink
12 150 857.50 142.15 148.754
GSM - - 820.50 243.28 308.230
Uplink CDMA - - 820.50 1264.1 1394.797
ESMR LTE 5 MHz - - 820.50 4511.0 5026.489
GSM - - 865.50 245.37 307.777
Downlink CDMA - - 865.50 1260.5 1391.034
LTE 5 MHz - - 865.50 4513.8 5034.586
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-
h'a- Report No. HCT-RF-2404-FC051

Measured Occupied Bandwidth Comparison

. Variant of 3 dB above
Variant of Input and

Test Band Link Signal  No. of Carriers Total BW Output Occupied the AGC threshold
(kHz) Bandwidth (%) Input and Output
0 Occupied Bandwidth (%)
. 1 12.5 6.573 -1.687
Uplink
12 150 -0.288 0.013
PS Narrowband
i 1 12.5 3.811 -7.812
Downlink
12 150 0.030 -0.255
. 1 12.5 0.867 -5.135
Uplink
12 150 -0.048 0.014
NPSPAC ———P25Phasel
i 1 12.5 6.617 0.432
Downlink
12 150 -0.507 0.226
. 1 12.5 5.926 0.191
Uplink
12 150 0.077 -0.006
B/ILT; SMR
i 1 12.5 -0.444 2.418
Downlink
12 150 0.086 -0.065
GSM - - 0.581 -2.553
Uplink CDMA - - 0.132 -0.030
LTE 5 MHz - - -0.035 0.006
ESMR
GSM - - -0.342 -2.046
Downlink ~ CDMA - - -0.046 -0.538
LTE 5 MHz - - -0.350 -0.068
Change in input-output OBW is less than %5 %.
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aCT

Plot data of Occupied Bandwidth

Report No. HCT-RF-2404-FC051

Input / PS Narrowband / Uplink / P25 Phase 1/ 12.5 kHz

Agile Spectrum Analyerr - Oecogriel BW
ET

Center Freq 801.999940 MHz
HIFGain:Liw

Carter Freg: 501005540 MH=
——  Trig: Free Run AvgiHeld 100100
#rten: 0 ob

‘Ref -38.00 dBm

Center 802 MHz

#Res BW 100 Hz #VEW 300 Hz

QOccupled Bandwidth Total Power

WIS A sl 538, ST

Radia Std: None Fraguency

Radio Device BTS

Span 25 kHz
Sweep FFT

8.326 kHz
Transmit Fraq Error 57 H= OBW Power 9900 %%
x dB Bandwidth 10.95 kHz x dB -26.00 dB
(L=t Ly =raiun

Output / PS Narrowband / Uplink / P25 Phase 1 /12.5 kHz

Agilent Spectrum Analyrer - Oeoogried W

Certer Freq: 601 505340 MHz
Trig: Fres Fun
Birten: 30 o

L [ 4
enter Freq 801.9599940 MHz
HIFGain:Low =

_Ref 40.00 dBm

Center 807 MHz

| #Res BW 100 Hz #VEW 300 Hz

Occupled Bandwidth Total Power

8.347 kHz
69 Hz
11.67 kHz

OBW Power
% dB

Transmit Freq Error
x dB Bandwidth

W=l L Aligrment Completad 5

2045 23 i P e, 31124

Radio Std: None Fraguency

AwrgiHeld: 1004900

Radio Device BTS

Center Freg
801 986940 MHz

Span 25 kHz
Sweep FFT

31.0 dBm

99.00 %
-26.00 dB

F-TP22-03 (Rev. 06)
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ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / PS Narrowband / Uplink / P25 Phase 1/ 12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

KL TS5 a0 A el 3, ST

Center Freq 801099940 MHz ConterFrog BOTSISBIOMH:  Fadio Ste: None FNganry

—— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Arten: O cB Radio Device: BTS

_Ref -38.00 dEBm

Center Freg
B01.965940 MHz

CF Step

Center 802 MHz I N " span 25 kHz 2500 bz

#Res BWW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupled Bandwidth Total Power -15.9 dBm
8.188 kHz

Transmit Fraq Error 21 Hz OBW Power 99.00 %
x dB Bandwidth 11.44 kHz x dB -26.00 dB

3 dB above the AGC threshold output / PS Narrowband / Uplink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
TR i [T 1 G INT] AALIT 04 3 A o 2, 020
Center Freq 801.999940 MHz Center Freq; 801 255340 MHz Radio Std: None Fraquency
—a— 1rig: Fres Fun Avgiteld: 100700
HIFGain:Low BActen: 30 <B Radio Device BTS

'Ref 40.00 dEBm

Center Freg
B801.986940 MHz

Center 802 MHz e ' ) ' ' " Span 25 kHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 31.2 dBm
8.318 kHz

Transmit Fraq Error 70 Hz OBW Powsr 89800 %

x dB Bandwidth 11.25 kHz x dB -26.00 dB
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ha- Report No. HCT-RF-2404-FC051

Input / PS Narrowband / Uplink / P25 Phase 1 / 150 kHz

Agilew Spectrum Analyerr - Decugriel TW
™ BL £ L PER M T
nter Freq 801.999950 MHz Center Freq: 601555950 MHz
J —— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Aren: 0 cB Radio Device: BTS

e
Ce Radio Std: None Fraguancy

_Ref -38.00 dEm

. |

!
|
[ |

i..r ol g i e gt B e Mo by e Kb Bty |
| 1 |

L | . . 1 : | CF Step
Center 802 MHz Span 300 kHz |t
#Res BW 100 Hz #VEW 300 Hz Sweep FET

Occupled Bandwidth Total Power

142.20 kHz
Transmit Fraq Error -8 Hz OBW Power 99.00 %
x dB Bandwidth 148.1 kHz x dB -26.00 dB

Output / PS Narrowband / Uplink / P25 Phase 1 / 150 kHz

Agilent Spectrum Analyzer - Occogried W
e AL f (K] 1 S i = 1ALIT T
Center Freq 801.589950 MHz Center Freq; 801905350 MHz Radio Std: Nene
—a— Trig: Free Run AvgiHeld: 1004100
#IF Gain:Low BArten: 30 &8 Radlo Device BTS

011565 25 P fah 28, S0
: Fraguancy

'Ref 40.00 dEm

Center Freg
B801.986950 MHz

Span 300 kHz
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Center 807 MHz

Occupled Bandwidth Total Power 32,2 dBm
142.13 kHz

Transmit Fraq Error =34 Hz OBW Powsr 89800 %

x dB Bandwidth 148.7 kHz x dB -26.00 dB
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aCT

Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / PS Narrowband / Uplink / P25 Phase 1 / 150 kHz

T 55 s P ey 3, ST

Agilew Spectrum Analyerr - Decugriel TW
Radia Std: Mone

AL F L MER M
nter Freq 801.999950 MHz Center Fraq: 501 595350 MH:
d —— Trig: Free Run AvgiHeld; 100100

NIFGainiL ow #hiten: O oB

_Ref -38.00 dEm

Fraguancy

Ce
Radio Davice: BTS

|

f
|
ettt s e

CF Step
30.000 kiHz|

B ' I Spar-lSEiﬂﬁH?.

Center 807 MHz
HVEW 300 Hz Sweep FFT

#Res BWW 100 Hz

Occupied Bandwidth Total Power

142.10 kHz
=30 Hz OBW Power
148.6 kHz x dB

99.00 %

Transmit Fraq Error
-26.00 dB

x dB Bandwidth

3 dB above the AGC threshold output / PS Narrowband / Uplink / P25 Phase 1 / 150 kHz

Agilent Spectrum Analyzer - Occogried W
TR i

Center Freq 801.999950 MHz
HIFGain: Low

016 7 Al 56, AT

Radio Std: None Fraguancy

Center Freq: 801 585350 MHz
Trig: Free Run AvgiHeld: 100/100

Birten: 30 <B Radio Device BTS

'Ref 40.00 dEm
Center Freg
B801.986950 MHz

|
|
}.
=
|
1

&)

Span 300 kHz
Sweep FFT e

Center 807 MHz

#Res BW 100 Hz EVEW 300 Hz

Total Power 321 dBm

Qccupled Bandwidth
14217 kHz

Transmit Fraq Error 31 Hz OBW Powsr
x dB Bandwidth 148.6 kHz x dB

89.00 %
-26.00 dB

F-TP22-03 (Rev. 06)
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-
ha- Report No. HCT-RF-2404-FC051

Input / NPSPAC / Uplink / P25 Phase 1/ 12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

KL L 13 Pty 38, S0

Center Freq 807.439950 MHz Cortar Freq 507 40S380WH:  adio St None Fespency

—— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Arten: O cB Radio Device: BTS

_Ref -38.00 dEBm

Center 807.5MHz I N ~ Span 25 kHz
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power -18.7 dBm

8.129 kHz

Transmit Fraq Error 34 Hz OBW Power 99.00 %
x dB Bandwidth 10.85 kHz x dB -26.00 dB

Output /NPSPAC / Uplink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
i Rl L [l 1 BENTT LALIT 1244 53 Sl 36, T4
Center Freq 807.499950 MHz Center Freq: 807 455350 MHz Radia Std: Hone EERGEn
—a— Trig: Free Run AvgiHeld: 1004100
HIFGain:Low BActen: 30 <B Radio Device BTS

'Ref 40.00 dEBm

Center Freg
BOT 485950 MHz

Center B07.5MHz I ' ) N " Span 25 kHz
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 31.7 dBm
8.197 kHz

Transmit Fraq Error 37 Hz OBW Powsr 89800 %

x dB Bandwidth 10.94 kHz x dB -26.00 dB
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ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / NPSPAC / Uplink / P25 Phase 1 /12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

KL L S Oy 38, S0

Center Freq 807.499950 MHz ConterFrog SO7A0GBSOMH:  Fiadio Std: None FNganry

—— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Arten: O cB Radio Device: BTS

_Ref -38.00 dEBm

g et

CF Step

Center B07.5MHz N N " Span 25 kHz 2500 bz

#Res BIW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupled Bandwidth Total Power ~16.0 dBm
8.293 kHz

Transmit Fraq Error B8 Hz OBW Power 99.00 %
x dB Bandwidth 14.90 kHz x dB -26.00 dB

3 dB above the AGC threshold output / NPSPAC / Uplink / P25 Phase 1 /12.5 kHz

Agilent Spectrum Analyzer - Occogried W
T [ [ 1 BEIHTL LALIT L2450 14 Pdfab 28, 54
Center Freq 807.499950 MHz Center Freq: 807 455350 MHz Radia Std: Hone EERGEn
—a— Trig: Free Run AvgiHeld: 1004100
HIFGain:Low BActen: 30 <B Radio Device BTS

'Ref 40.00 dEBm

Center Freg
BOT 485950 MHz

(il .

Center B07.5MHz e ' ) N " Span 25 kHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 31.7 dBm
8.399 kHz

Transmit Fraq Error 93 Hz OBW Powsr 89800 %

x dB Bandwidth 11.29 kHz x dB -26.00 dB
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Report No. HCT-RF-2404-FC051

Input / NPSPAC / Uplink / P25 Phase 1/ 150 kHz

Agilew Spectrum Analyerr - Decugriel TW
' ) Canter Freq: G07 493350 MH:
—— Trig: Fras Run

NIFGainiL ow #hiten: O oB

_Ref -38.00 dEm

. |

4

i

Center 807.5 MHz

#Res BW 100 Hz #VEBW 300 Hz

Occupied Bandwidth Total Power

142.21 kHz
Transmit Fraq Error 5 Hz OBW Power
x dB Bandwidth 148.8 kHz x dB

FIEEL T P e 2, S0

Radia Std: None Fraguancy

AvgiHeld; 100100

Radio Davice: BTS

oy Ao n W e e |
|

CF Step

Span 300 kHz SORNIE Kk

Sweep FFT Loy

99.00 %
-26.00 dB

Output / NPSPAC / Uplink / P25 Phase 1 / 150 kHz

Agilent Spectrum Analyzer - Occogried W
AL L

Center Freq 807.499950 MHz

HIFGain:Low

Center Freq; 807 495350 MHz
—a— Trig: Fres Run
Bicten: 30 <B

'Ref 40.00 dEm

Center B07.5 MHz

#Res BW 100 Hz EVEW 300 Hz

Total Power

Occupied Bandwidth

142.14 kHz
Transmit Fraq Error -4 Hz OBW Powsr
x dB Bandwidth 148.7 kHz x dB

130 S8 A Fel 36, AT

Radio Std: None Fraguancy

AvgiHeld: 1004900

Radio Device BTS

Center Freg
BOT 485950 MHz

Span 300 kHz
Sweep FFT

321 dBm

89.00 %
-26.00 dB
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-
ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / NPSPAC / Uplink / P25 Phase 1 / 150 kHz

Agilen Spectrum &ialyeer - Occugrimi W
L. f FAEEH - LITHAL T3 EL0R P et 8, T
Centar Freq 207. 4;9550 MHz Center Freq: 607 495350 MHz Radia Std: Hone Fraguancy
—— Trig: Fras Run AvgiHeld; 100100
¥IFGaLow #Atten: O cB Radio Device: BTS

_Ref -38.00 dEm

N

{
| i |
|

+. S -ﬂ"- i, pov T e T
|

CF Step
30.000 kiHz|

Center BO7.5MHz '  Span300kHz

#Res BIW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupied Bandwidth Total Power
142.10 kHz

Transmit Fraq Error =27 Hz OBW Power 99.00 %
x dB Bandwidth 148.7 kHz x dB -26.00 dB

3 dB above the AGC threshold output / NPSPAC / Uplink / P25 Phase 1/ 150 kHz

ﬁu‘fhn Spectrum &nalyrer - Occogried BW
i) K20 Dl el 25, S0

Conter Freq 807.499950 MHz Certar Freq: 807 495360 MHz T adio S Nors Fragquancy
—a— Trig: Free Run Ay giHeld; 1000900
NIFGain:Low Bicten: 30 <B Radio Device: BTS

'Ref 40.00 dEm

Center Freg
BOT 485950 MHz

Center BO7.5MHz ' ) '  span300 KHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 32.3 dBm
142.08 kHz

Transmit Fraq Error =35 Hz OBW Powsr 89800 %

x dB Bandwidth 148.7 kHz x dB -26.00 dB
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Report No. HCT-RF-2404-FC051

Input/B/ILT; SMR / Uplink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyeer - Oecogried T
i n L 3 [ PERINT] LAGHALIT 1357 14 P8l 3, S0
Center Freq 812.499950 MHz Center Freq: #12 495350 MHz Radia Std: Hone Fraguancy
—— Trig:Fras Run AvgiHeld; 1004100
Radio Device: BTS

NIFGainiL ow #hiten: O oB

_Ref -38.00 dEBm

Center Freg
812495950 MHz

Center B12.5MHz I Span 25 kHz
#Res B 100 Hz #VBW 300 Hz Sweep FFT
Occupled Bandwidth Total Power -48.7 dBm

8.196 kHz
53Hz  OBW Power 99.00 %

Transmit Fraq Error
x dB -26.00 dB

x dB Bandwidth 10,63 kHz

Output / B/ILT; SMR / Uplink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
i Rl L [l 1 BEINTE LALIT L2 5735 S Fel 30, T2
Center Freq §12.499950 MHz Center Freq 612455350 MHz Radio Std: Hone EERGEn
—a— Trig: Free Run AvgiHeld: 1004100
Radio Device BTS

KIFGainiLow Birten: 30 <B

'Ref 40.00 dEBm
Center Freg

812498950 MHz

| et
Span 75 kHz
Sweep FFT S

Center B1Z5MHz N
#Res BW 100 Hz HVEW 300 Hz

Occupled Bandwidth Total Power 3M.5dBm

8.207 kHz
57Hz  OBW Power 99.00 %

Transmit Fraq Error
-26.00 dB

x dB Bandwidth 11.26 kHz x dB

F-TP22-03 (Rev. 06)
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ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / B/ILT; SMR / Uplink / P25 Phase 1/ 12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

KL 1L 5T5E Dbty 38, 500

Center Freq 812.499950 MHz ConterFrag BZA0GBOMH:  Fadio Std: None FNganry

—— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Arten: O cB Radio Device: BTS

_Ref -38.00 dEBm

Center Freg
812495950 MHz

CF Step

Center B12.5MHz I ' ' " Span 25 kHz 2500 bz

#Res BWW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupled Bandwidth Total Power -15.8 dBm
8.158 kHz

Transmit Fraq Error 108 Hz OBW Power 99.00 %
x dB Bandwidth 14.00 kHz x dB -26.00 dB

3 dB above the AGC threshold output / B/ILT; SMR / Uplink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
TR i [T 1 N T] AALIT 12517 P Feb 3, A
Center Freq §12.499950 MHz Center Freq 612455350 MHz Radio Std: Hone EERGEn
—a— 1rig: Fres Run Avgiteld: 100700
HIFGain:Low BActen: 30 <B Radio Device BTS

'Ref 40.00 dEBm

Center Freg
812486950 MHz

Center B1Z5MHz e ' ) N " Span 25 kHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 32.0 dBm
8.315 kHz

Transmit Fraq Error 24 Hz OBW Powsr 89800 %

x dB Bandwidth 11.03 kHz x dB -26.00 dB
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Report No. HCT-RF-2404-FC051

Input / B/ILT; SMR / Uplink / P25 Phase 1 / 150 kHz

Agilew Spectrum Analyerr - Decugriel TW

Carter Freq: 812 493350 MH:z

1555 P ety 2R, ST
Radia Std: None Fraguency

Trig: Fras Run AvgiHeld; 100100

e
NIFGainiL ow #hiten: O oB

_Ref -38.00 dEm

. |

!,_,pm.l,,-,d_., B L T

Center 812.5 MHz
#Res BWW 100 Hz #VBW 300 Hz
Occupied Bandwidth Total Power
142.13 kHz
Transmit Fraq Error 11 Hz OBW Power
x dB Bandwidth 148.7 kHz x dB

Radio Davice: BTS

Span 300 kHz SORNIE Kk

Sweep FFT Loy

99.00 %
-26.00 dB

Output / B/ILT; SMR / Uplink / P25 Phase 1/ 150 kHz

Agilent Spectrum Analyzer - Occogried W
T ; [HED 1 BEIINT
Center Freq 812,499950 MHz Center Freaq; #12 435350 MHz

5] |‘|=|_'t M Fah 58 04
Radio Std: None Fraguancy

Trig: Fres Run AvgiHeld: 1004900

——
KIFGainiLow Birten: 30 <B

'Ref 40.00 dEm

|
|
h
i

Center B12.5 MHz
#Res BW 100 Hz HVEW 300 Hz

Occupied Bandwidth Total Power
142.03 kHz

Transmit Fraq Error <66 Hz OBW Powsr

x dB Bandwidth 148.8 kHz x dB

Radio Device BTS

Center Freg
812486950 MHz

Span 300 kHz
Sweep FFT e

31.5dBm

89.00 %
-26.00 dB
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aCT

Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / B/ILT; SMR / Uplink / P25 Phase 1 / 150 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

Center Freq 812.499950 MHz

NIFGainiLow

_Ref -38.00 dEm

. |

i
|
|
L

15-;-‘—.!1..:‘.4.- s b b
Center 812.5 MHz '
#Res BW 100 Hz

Occupied Bandwidth
142.08 kHz
=22 Hz
148.6 kHz

Transmit Fraq Error
x dB Bandwidth

Carter Freq: 812 493350 MH:z
—— Trig: Fras Run
#Acten: 0 cBl

#VEBW 300 Hz

Total Power

OBW Power
x dB

1R i P e A, ST

Radio Std: None Fraguancy

AvgiHeld; 100100

Radio Davice: BTS

Center Freg
812495950 MHz

|
B T P Y
]

! | CF Step
Span 300 kHz SORNIE Kk

Sweep FFT Loy

=45.0 dBm

99.00 %
-26.00 dB

3 dB above the AGC threshold output / B/ILT; SMR / Uplink / P25 Phase 1/ 150 kHz

Agilent Spectrum Analyzer - Occogried W
T i (I
Center Freq 812.499950 MHz

HIFGain:Low

'Ref 40.00 dEm

|
|

Center B12.5 MHz
#Res BW 100 Hz
Cccupied Bandwidth
142.08 kHz
=34 Hz
148.6 kHz

Transmit Fraq Error
x dB Bandwidth

Center Freq; 12 495350 MHz
—a— Trig: Fres Run
Bicten: 30 <B

EVEW 300 Hz

Total Power

OBW Power
x dB

LI 1635 A Fel 30, T2

Radio Std: None Fraguancy

AvgiHeld: 1004900

Radio Device BTS

Center Freg
812486950 MHz

- '-.,-.‘. y
)

Span 300 kHz |
Sweep FFT e

3.2 dBm

89.00 %
-26.00 dB

F-TP22-03 (Rev. 06)
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Report No. HCT-RF-2404-FC051

Input /ESMR / Uplink / GSM

o Hiryeght Epacteurm Arabeyr - O upesl BW

Carter Freg: 820500000 MHz
Trig: Free Run
EAren: 0 0B

000 MHz
— e

BCH
WFGatin L cw

Rl .50 dBm

i

[
I
I
i
i‘.
|
|
|
|

{Center B20,5000 NHZ

Res BIV 3.0 kHz #VBW 12 kHz

Occupied Bandwidth Total Power

243.75 kHz
158 Hz
311.0 kHz

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

DECELEA M Apri7, 1024

Radio 51 Nore

AvglHald: 100/100

Radio Device. BTS

 Span 400.0 kHz
Sweep 2513 m

-48.7 dBm

99.00 %
-26.00 dB

Lfb.: AT

Output / ESMR / Uplink / GSM

— gt Tpecturm Ansierey - Odcuped BW

Carmer Freg: B20.800000 MHz
Trig: Free Run
mAren: A0 48

T L b [ g
Center Freq 820.500000 MHz
iifa W Cepin:Lcrwe

TVEW 12 KHz

Occupied Bandwidth Total Power

242.58 kHz
126 Hz
312.8 kHz

% of OBW Power
x dB

Transmit Freq Ermror
x dB Bandwidth

15:22-44 P Apr LT, 2024

Radio 5id: None

AvglHald: 100100

Radio Devica! BTS

] .Span 400.0 kHz|
Sweep 2513 ms

31.1 dBm

99.00 %
-26.00 dB

F-TP22-03 (Rev. 06)
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-
h—a- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / ESMR / Uplink / GSM

o el Epacivurm Arabey - cupesd B0 =
1 ENZEINT, & E IFF Tl AT 53355 P Apr 7, 2024
000 MHz Carter Freg: 820500000 MHz Radio 51d: None
NFE e 1reg: Free Run AvglHald: 100/100
WFGatin L crw Sarven: 0 dB Radio Device. BTS

Rl 3880 dBm

S

|
|
|
"
|
|
|

{Center B20.5000 NHz ]  Span 400.0 kHz
Res BIW 3.0 kHz #VBW 12 kHz Sweep 2513 m

Occupied Bandwidth Total Power -45.8 dBm
244 85 kHz

Transmit Freq Error 185 Hz % of OBW Power 99.00 %

x dB Bandwidth 316.3 kHz x dB -26.00 dB

L=l Lfb.: ATl

3 dB above the AGC threshold output / ESMR / Uplink / GSM

i St Aniere - O cuped BW = = .&,
=L & [ AE | - SENSEENT] SCTAMCE OFF | LN A US:E2 55 P apr L7, 2024
Center Freq 820.500000 MHz Certer Freq: B20.500000 MHz Radio 51d: None
WFE ~a— Trig: Free Run AvglHeld: 100:100
W Gain:Low BALten: 30 45 Radle Devies: BTS

_Rtef 40,00 dBm

E'CI':'I'!.IEE'T 20,5000 MHz B . . ' - ] .Span 400.0 kHz|
IRes BIW 3.9 kHz FVEW 12 KHz Sweep 23.13ms

Occupied Bandwidth Total Power 32.2 dBm
243.28 kHz

Transmit Freq Ermror -488 Hz % of OBW Power 299,00 %

x dB Bandwidth 308.2 kHz x dB -26.00 dB

F-TP22-03 (Rev. 06) Page 37 of 166
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-
h—a- Report No. HCT-RF-2404-FC051

Input / ESMR / Uplink / CDMA

Mg Smectum Andleier - Ocoupied B =
i A (188 o | SERSEH FCE -IFF | ALIGH & A0 PN EgrL, 1024 |
Canter Freg 820500000 MHz Certer Freq: 820800000 MHz Radio Std: Mone

— o MM Trig: Free Run Avg|Hald: 153100

#iFGain:Low #iteen: 0 dB Radis Davice: BTS

lcenter 820,500 MHz ' ' T Span 2.500 MH:
kes BW 24 kHz #VBW 73 kHz Sweep 4.2 ms

Occupied Bandwidth Total Power

1.2579 MHz
Transmit Freq Ermor =-1.681 kHz *% of OBW Power 99.00 %
x dB Bandwidth 1.398 MHz x dB -26.00 dB

Output / ESMR / Uplink / CDMA

Pty Smertium Andhezer - Dooupied 50 1= | o g ]
N Nl ol ] FRE | EERSEIN BCE-OFF | AISH A CAALO0 PE &Sprl 7, 1004 |
Center Freg 820, 500000 M-z Certer Freq: 820500000 MHz Rodio Std: None

—r—— (v e 1rig: Free Run Avg|Hold: 102100

#IF G Low Ehttan: 30 48 Radis Davice: BTS

_Ref 40.00 dBm

] i
Foot

lcenter 820,500 MHz ' ' s
Res BW 24 kHz #VEW 75 kHz

Occupied Bandwidth Total Power 31.2 dBm
1.2652 MHz

Transmit Freq Error 3.763 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.400 MHz x dB -26.00 dB

Thic g sTamus
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Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / ESMR / Uplink / CDMA

ey Swectum Andhyoes - Dooupied B

Center Freq 820.500000 MHz

—
#IFGain:Low

Certer ?«q.'ém.m'w MHz
> Trig: Free Run
#iteen: 0 dB

CA:41:1B PR &prl 7, 21024
Radio Std: Noae
Avg|Hold: 133100
Radis Davize: BTS

{Center 820,500 MHz
Res BW 24 kHz

Occupied Bandwidth

1.2586 MHz
3.123 kHz
1.385 MHz

Transmit Freq Ermor
x dB Bandwidth

Center Freq)
20,500000 Wz |

" Span 2.500 MH:

#VBW 75 kHz Sweep 4.2ms

Total Power

% of OBW Power
x dB

99.00 %
-26.00 dB

L& =TRILIS

3 dB above the AGC threshold output / ESMR / Uplink / CDMA

My Sertum Andheots - Dooupidd B,
+

Center Freq 820.500000 MHz
Cente 00

#IF G Low

Cerer f-‘mqﬁmmtm MHz
3 1rig: Froe Run
#irran: 30 4B

44135 PR &prl 7, 1004
Radio Std: None
Avg|Hold: 102100
Radis Davics: BTS

_Ref 40.00 dBm

Ll

l i

{Center 820,500 MHz

Res BW 24 kHz

Occupied Bandwidth

1.2641 MHz
2.131 kHz
1,385 MHz

Transmit Freq Error
x dB Bandwidth

=]

#VBW 73 kHz

Total Power 32.1 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

I sTams

F-TP22-03 (Rev. 06)

Page 39 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-
h—a- Report No. HCT-RF-2404-FC051

Input / ESMR / Uplink / LTE 5 MHz

Meyiia Smectum Andheier - Oroupied B, =

Center Freq 820,500000 WMHz Canter Freq. £20.600000 MHz Radic Sta: Nons
—p—— |5 - 1rig: Free Run Avg|Hold: 133100
#iFGain:Low #hrean: 0 dB Radis Davize: BTS

iCenter 820,500 MHz
WRes BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power

4.5161 MHz
Transmit Freq Ermor =-1.734 kHz *% of OBW Power 99.00 %
x dB Bandwidth 4,986 MHz x dB -26.00 dB

Output / ESMR / Uplink / LTE 5 MHz

Masyva Smectum Andheier - Otoupidd B, 1= | o g ]
T = |

Center Freq 820.500000 MHz Berer Freq. §20,500000 MHz Radio Std: Nons
- (53 w  1rig: Free Run Avg[Hold: 163100
BIF e Low #irran: 30 4B

{Center 820,500 MHz
WRes BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power 31.3 dBm
4.5009 MHz

Transmit Freq Error 5.338 kHz % of OBW Power 99.00 %
¥ dB Bandwidth 4,984 MHz x dB -26.00 dB

Thic g sTamus
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-
h—a- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / ESMR / Uplink / LTE 5 MHz

Meyiia Smectum Andheier - Oroupied B, =

Center Freq 820,500000 WMHz Canter Freq. £20.600000 MHz Radic Ste: Nons
—p—— |5 - 1rig: Free Run Avg|Hold: 133100
#iFGain:Low #hrean: 0 dB Radis Davize: BTS

iCenter 820,500 MHz
WRes BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power

4.5090 MHz
Transmit Freq Ermor 34 Hz *% of OBW Power 99.00 %
x dB Bandwidth 5.026 MHz x dB -26.00 dB

3 dB above the AGC threshold output / ESMR / Uplink / LTE 5 MHz

Masyva Smectum Andheier - Otoupidd B, 1= | o g ]
T = |

Center Freq 820.500000 WMHz Center Freq. 620.500000 MHz Racio Std: Hane
—_— ug e 1rig: Free Run Avg|Hold: 102100
#IF G Low #irran: 30 4B Radis Davice: BTS

_Ref 40.00 dBm

{Center 820,500 MHz
WRes BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power 32.2 dBm
4.5110 MHz

Transmit Freq Error 12.631 kHz % of OBW Power 99.00 %
¥ dB Bandwidth 5,026 MHz x dB -26.00 dB

Thic g sTamus
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aCT

Report No. HCT-RF-2404-FC051

Input / PS Narrowband / Downlink / P25 Phase 1 /12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

BL

Center Freq 771.999950 MHz

NIFGainiLow

Carter Freq: 771995350 MH:z
—— Trig: Fras Run
#hiten: O oB

_Ref -38.00 dEBm

Center 772 MHz

#Res BW 100 Hz #VEBW 300 Hz

Occupied Bandwidth Total Power

8.256 kHz
33 Hz
10.84 kHz

OBW Power
x dB

Transmit Fraq Error
x dB Bandwidth

WL IR P ey S0, ST

Radio Std: None Fraguancy

AvgiHeld; 100100

Radio Davice: BTS

CF Step

Sp-‘.;.n 25 kHz 2500 bz

Sweep FFT Loy

99.00 %
-26.00 dB

Output / PS Narrowband / Downlink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
AL

Center Freq 771.999950 MHz

HIFGain:Low

Center Freq; 771 995350 MHz
——  Trig: Free Run
Bicten: 30 <B

'Ref 40.00 dEBm

Center 772 MHz

#Res BW 100 Hz EVEW 300 Hz

Total Power

Cccupied Bandwidth
8.321 kHz
109 Hz
11.25 kHz

OBW Power
x dB

Transmit Fraq Error
x dB Bandwidth

FL2 029 A Fel 20 AT

Radio Std: Hone Fregusncy

AvgiHeld: 1004900

Radio Device BTS

Center Freg
771.986950 MHz

Span 75 kHz
Sweep FFT

34.1 dBm

89.00 %
-26.00 dB

SEA TR

F-TP22-03 (Rev. 06)

Page 42 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



aCT

Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / PS Narrowband / Downlink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyser « Occopimd BW
B e

Eerrtr:r Freq 771.999950 MHz

MG oL e

'Ref -38.00 dBm

i
|
|
|
[
[
|
4
|

Center 772 MHz
#Res BW 100 Hz

Occupled Bandwidth

e Trig: Frae Fun

Canter Fraq 771 958550 WHz

#Aren: O 48

#VEBW 300 Hz

Total Power

8.256 kHz

Transmit Freq Errar
x dB Bandwidth

29 Hz
11.34 kHz

OBW Power
x dB

L2658 P e 20, 104
Radic Std: Mone

Avg|Held: 1000100

Fadio Davics: BETS

Center Freq
771.958960 MHz

A

Span 25 kHz

Sweep FFT dates

-52.1 dBm

99.00 %
-26.00 dB

EG'JA'I!'l

3 dB above the AGC threshold output / PS Narrowband / Downlink / P25 Phase 1/ 12.5 kHz

Agiler Sprmitrunm Aialyoe - Docigrmi BW
R 5

Center Freq 771.999950 MHz

WIFGain:Law

_ Ref 40.00 dBm

Center 772 MHz
#Res BW 100 Hz

Occupied Bandwidth

e Trig: Frea Run

Canter Freq: 771963850 MH=

Hitten: 30 4B

#VEBW 300 Hz

Total Power

8.116 kHz

Transmit Freq Error
x dB Bandwidth

20 Hz
10,46 kHz

CBW Power
x dB

200 1078 Fat 20, ST
Radie Sid: Hone

Avg|Held; 100100

Radie Davice: BTS

Center Freq
T71.9689960 MHz

Span 25 kKHz
Sweep FFT

29.00 %
=26.00 dB

E g amanss

F-TP22-03 (Rev. 06)

Page 43 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



aCT

Report No. HCT-RF-2404-FC051

Input / PS Narrowband / Downlink / P25 Phase 1 / 150 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

Center Freq 771.999955 MHz

NIFGainiLow

Carter Freq: 771 995355 MH:z
—— Trig: Fras Run
#hiten: O oB

_Ref -38.00 dEm

. |

{:_-u.\_-‘, L s g by -
L .
Center 772 MHz

#Res BW 100 Hz #VEBW 300 Hz

Occupied Bandwidth Total Power

142.18 kHz
8 Hz
148.6 kHz

OBW Power
x dB

Transmit Fraq Error
x dB Bandwidth

13 | Pl by 37, ST

Radia Std: Hone Fraguancy

AvgiHeld; 100100

Radio Davice: BTS

L S NPT TR N e |
|

CF Step

Span 300 kHz SORNIE Kk

Sweep FFT Loy

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occogried W
e L - == Ll .

Center Fre Center Freq; 77 S95555 MHz
—— Trig: Free Run

KIFGainiLow Birten: 30 <B

Center 772 MHz

#Res BW 100 Hz EVEW 300 Hz

Total Power

Cccupied Bandwidth
142.17 kHz
-8 Hz
148.6 kHz

OBW Power
x dB

Transmit Fraq Error
x dB Bandwidth

L2 2 0

Radio Std: None Freguency

AvgiHeld: 100400

Radio Device BTS

Center Freg
771.986955 MHz

Span 300 kHz
Sweep FFT

35.0 dBm

89.00 %
-26.00 dB
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-
ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / PS Narrowband / Downlink / P25 Phase 1 /150 kHz

Agilen Spectrum &ialyeer - Occugrimi W
i n L 3 [ PERINT] . LIGHAL 1242 3R Oty 2T, S0
Center Freq 771.999955 MHz Center Freq: 771 905355 MHz Radia Std: Hone Fraguancy
—— Trig: Fras Run AvgiHeld; 100100
¥IFGaLow #Atten: O cB Radio Device: BTS

_Ref -38.00 dEm

. |

(1 T S —

CF Step

Center 772 MHz - ' T Span 300kHz SORNIE Kk

#Res BWW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupied Bandwidth Total Power
142.20 kHz

Transmit Fraq Error =5 Hz OBW Power 99.00 %
x dB Bandwidth 148.9 kHz x dB -26.00 dB

Agilent Spectrum Analyzer - Occogried W
TR -
Center Freq; 771 995355 MHz
——  Trig: Free Run AvgiHeld: 1004100
#IF Gain:Low BArten: 30 &8 Radlo Device BTS

Ce

Center Freg
771.986955 MHz

Center 77ZMHz ' ) ' ~ Span300 KHz o
#Res BW 100 Hz EVEW 300 Hz Sweep FFT
Occupled Bandwidth Total Power 34.8 dBm
142.12 kHz
Transmit Fraq Error <22 Hz OBW Powsr 89800 %
x dB Bandwidth 148.6 kHz x dB -26.00 dB

v M=t aines
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Report No. HCT-RF-2404-FC051

Input / NPSPAC / Downlink / P25 Phase 1/ 12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

-Eeﬂt er Freq 552.4'9940 MHz Canter Freq: 552 495340 MH:z = Radio Std: None
—— Trig: Fras Run AorgiHeld; 100100
¥IFGaLow #Atten: O cB Radio Device: BTS

_Ref -38.00 dEBm

e

IR 25 A Pl 303, ST

Fraguancy

Center Freg
BEZ 495940 MHz

Center 852.5MHz I ' ' ~ Span 25 kHz
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupied Bandwidth Total Power
8.190 kHz

Transmit Fraq Error 78 Hz OBW Power 99.00 %
x dB Bandwidth 10.94 kHz x dB -26.00 dB

Output / NPSPAC / Downlink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
e AL f (K] 1 S '.| . 1ALIT
Center Freq 852.499940 MHz Center Freq; B52 495340 MHz Radic Std: None
—a— Trig: Free Run AvgiHeld: 1004100
#IF Gain:Low BArten: 30 &8 Radlo Device BTS

'Ref 40.00 dEBm

DR 2550 A Fah 23, 30

Fraguancy

Center Freg
852485940 MHz

Center 852.5MHz e ' ) ' I " Span 25 kHz
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 33.8 dBm
8.356 kHz

Transmit Fraq Error 20 Hz OBW Powsr 89800 %

x dB Bandwidth 11.67 kHz x dB -26.00 dB

F-TP22-03 (Rev. 06)
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-
ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / NPSPAC / Downlink / P25 Phase 1/ 12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

KL R3] A el 33, 5004

Eent Br Freq 552.49940 MHz Center F'r-nll:gﬁz AR l Radia Std: Hone Fraguancy

—— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Arten: O cB Radio Device: BTS

_Ref -38.00 dEBm

Center Freg
BEZ 495940 MHz

CF Step

Center 852.5MHz B N " span 25 kHz 2500 bz

#Res BW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupied Bandwidth Total Power
8.264 kHz

Transmit Fraq Error 68 Hz OBW Power 99.00 %
x dB Bandwidth 11.35 kHz x dB -26.00 dB

3 dB above the AGC threshold output / NPSPAC / Downlink / P25 Phase 1/ 12.5 kHz

Agilent Spectrum Analyzer - Occogried W
TED £ [ 1 N T] LALIT 05251 A Feh 23, A
Center Freq 852.499940 MHz Center Freq: 652 455540 MHz Radio Std: Hone EERGEn
—a— Trig: Free Run AvgiHeld: 1004100
HIFGain:Low BActen: 30 <B Radio Device BTS

'Ref 40.00 dEBm

Center Freg
852485940 MHz

¥

Center 852.5MHz I ) N " Span 25 kHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 33.4 dBm
8.361 kHz

Transmit Fraq Error 117 Hz OBW Powsr 89800 %

x dB Bandwidth 11.40 kHz x dB -26.00 dB
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Report No. HCT-RF-2404-FC051

Input / NPSPAC / Downlink / P25 Phase 1 /150 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

Center Freq 852.499945 MHz

NIFGainiLow

Carter Freq: 552 403345 MH:z
—— Trig: Fras Run
#hiten: O oB

_Ref -38.00 dEm

. |

| 1 |
A e e e T

Center 852.5 MHz

#Res BW 100 Hz #VEBW 300 Hz

Occupied Bandwidth Total Power

142.20 kHz
13 Hz
148.9 kHz

OBW Power
x dB

Transmit Fraq Error
x dB Bandwidth

R oL TETve e J_.q.-i
|

-3 P ey 27, ST

Radio Std: None Fraguancy

AorgiHeld; 100100

Radio Davice: BTS

Center Freg
BEZ 495945 MHz

CF Step

Span 300 kHz SORNIE Kk

Sweep FFT Loy

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occogried W
AL L

Center Freq 852.499945 MHz

HIFGain:Low

Center Freq; 552 495345 MHz
—a— Trig: Fres Run
Bicten: 30 <B

'Ref 40.00 dEm

Center B852.5 MHz

#Res BW 100 Hz EVEW 300 Hz

Total Power

Cccupied Bandwidth
142.16 kHz
18 Hz
148.8 kHz

OBW Power
x dB

Transmit Fraq Error
x dB Bandwidth

Radio Std: Nene Fraguancy

AvgiHeld: 1004900

Radio Device BTS

Center Freg
85485945 MHz

Span 300 kHz
Sweep FFT

34.5 dBm

89.00 %
-26.00 dB

SEA TR
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-
ha- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / NPSPAC / Downlink / P25 Phase 1/ 150 kHz

Agilen Spectrum &ialyeer - Occugrimi W
i n L 3 [ PERINT] LIGHAL 01120 Dl 27, 2109
Center Freq 852.499945 MHz Center Freq: 652 495345 MHz Radia Std: Hone Fraguancy
—— Trig: Frae Run AvgiHeld; 1004100
HIFGainiL v #Atten: O cB Radio Device: BTS

_Ref -38.00 dEm

1 1 Center Freg

B52.495945 MHz

ke e 8%

Center 852.5MHz - ' T Span 300kHz SORNIE Kk

#Res BW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupied Bandwidth Total Power
142.11 kHz

Transmit Fraq Error 18 Hz OBW Power 99.00 %
x dB Bandwidth 148.9 kHz x dB -26.00 dB

Agilent Spectrum Analyzer - Occogried W
TR i 01 4011 Beh

Center Freq 852.499945 MHz Eerter Frea; 052 438345 MHz ~ Fadio Std: Ne
—a— Trig: Free Run Ay giHeld; 1000900
NIFGain:Low Bicten: 30 <B Radio Device: BTS

'Ref 40.00 dEm

Center Freg
85485945 MHz

i_
s

nom
117
-

Center B852.5 MHz Span 300 kHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 35.1 dBm
142.23 kHz

Transmit Fraq Error 32 Hz OBW Powsr 89800 %

x dB Bandwidth 149.2 kHz x dB -26.00 dB
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aCT

Report No. HCT-RF-2404-FC051

Input / B/ILT; SMR / Downlink / P25 Phase 1 /12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

Center Freq 857.499945 MHz

NIFGainiLow

_Ref -38.00 dEBm

Center 857.5 MHz
#Res BW 100 Hz

Occupled Bandwidth

—— Trig: Fras Run

Carter Freq: 557 495345 MH:z

#hiten: O oB

#VEBW 300 Hz

Total Power

8.235 kHz

Transmit Fraq Error
x dB Bandwidth

B2 Hz OBW Power
11.25 kHz % dB

D65 116 AM e 37, 500

Radio Std: None Fraguancy

AorgiHeld; 100100

Radio Davice: BTS

Center Freg
BET 495945 MHz

Span 75 kHz
Sweep FFT

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occogried W
AL L

Center Freq 857.499945 MHz

HIFGain:Low

'Ref 40.00 dEBm

Center B57.5 MHz
#Res BW 100 Hz

Qccupled Bandwidth

—a— Trig: Free Run

c.ﬁmr-ﬁ-ﬁ" 485345 MHz

Birten: 30 <B

EVEW 300 Hz

Total Power

8.199 kHz

Transmit Fraq Error
x dB Bandwidth

36 Hz OBW Power
11.20 kHz x dB

Fraguancy

AvgiHeld: 1004900

Radio Device BTS

Center Freg
85T 485945 MHz

Span 75 kHz
Sweep FFT

33.7 dBm

89.00 %
-26.00 dB
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3 dB above the AGC threshold Input / B/ILT; SMR / Downlink / P25 Phase 1 /12.5 kHz

Agilew Spectrum Analyerr - Decugriel TW

KL CELS ST A Rl 27, 00

Center Freq 557.49945 MHz Center #rnll:gﬁ'." WEEMH: Radia Std: Hone Fraguancy

—— Trig: Fras Run AvglHeld; 1004100
¥IFGaRn:L ow #Arten: O cB Radio Device: BTS

_Ref -38.00 dEBm

Center Freg
BET 495945 MHz

1
CF Step

Center B57.5MHz I N " Span 25 kHz 2500 bz

#Res BW 100 Hz #VBW 300 Hz Sweep FFT Ll

Occupled Bandwidth Total Power -53.0 dBm
8.152 kHz

Transmit Fraq Error =18 Hz OBW Power 99.00 %
x dB Bandwidth 11.37 kHz x dB -26.00 dB

3 dB above the AGC threshold output / B/ILT; SMR / Downlink / P25 Phase 1 /12.5 kHz

Agilent Spectrum Analyzer - Occogried W
TR i [T 1 T AALIT WIS 1 M Feb 2T, L2
Center Freq 857.499945 MHz Center Freq: 65T 455305 MHz Radio Std: Hone EERGEn
—a— 1rig: Fres Fun Avgiteld: 100700
HIFGain:Low BActen: 30 <B Radio Device BTS

'Ref 40.00 dEBm

Center Freg
85T 485945 MHz

Center B57.5MHz I ) ' I " Span 25 kHz o
#Res BW 100 Hz HVEW 300 Hz Sweep FFT

Occupled Bandwidth Total Power 33.8 dBm
8.270 kHz

Transmit Fraq Error 77 Hz OBW Powsr 89800 %

x dB Bandwidth 11.65 kHz x dB -26.00 dB
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Input / B/ILT; SMR / Downlink / P25 Phase 1/ 150 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

Center Freq 857.499945 MHz

NIFGainiLow

Carter Freq: 557 495345 MH:z
—— Trig: Fras Run
#Acten: 0 cBl

_Ref -38.00 dEm

1:,.., o, e e il

i

Center 857.5 MHz

#Res BW 100 Hz #VEBW 300 Hz

Occupied Bandwidth Total Power

142.17 kHz
Transmit Fraq Error 13 Hz OBW Power
x dB Bandwidth 148.7 kHz x dB

. |

1 M3 P ey 27, S0

Radio Std: None Fraguancy

AorgiHeld; 100100

Radio Davice: BTS

Center Freg
BET 495945 MHz

ety AR s aatatonrd
]

CF Step

Span 300 kHz SORNIE Kk

Sweep FFT Loy

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occogried W
AL BN
Center Freq: B5T 495345 MHz
—a— Trig: Free Run
BArten: 30 &8

Ce

HIFGain:Low

Center B57.5 MHz

#Res BW 100 Hz EVEW 300 Hz

Total Power

Occupied Bandwidth

142.23 kHz
Transmit Fraq Error -1 Hz OBW Powsr
x dB Bandwidth 148.8 kHz x dB

Radio Std: Nene Fraguancy

AvgiHeld: 1004900

Radio Device BTS

Center Freg
85T 485945 MHz

Span 300 kHz
Sweep FFT

34.6 dBm

89.00 %
-26.00 dB
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3 dB above the AGC threshold Input / B/ILT; SMR / Downlink / P25 Phase 1 / 150 kHz

Agilew Spectrum Analyerr - Decugriel TW
R

Center Freq 857.499945 MHz

NIFGainiLow

_Ref -38.00 dEm

. |

i,.. s plaadb ity

Center 857.5 MHz
#Res BW 100 Hz

Occupied Bandwidth
142.19 kHz
14 Hz
148.9 kHz

Transmit Fraq Error
x dB Bandwidth

Carter Freq: 557 495345 MH:z
—— Trig: Fras Run
#Acten: 0 cBl

#VEBW 300 Hz

Total Power

OBW Power
x dB

T 55 55 P ey 27, S

Radio Std: None Fraguancy

AorgiHeld; 100100

Radio Davice: BTS

Center Freg
BET 495945 MHz

Tt soy s lirms by i
]

CF Step

Span 300 kHz SORNIE Kk

Sweep FFT Loy

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occogried W
TR i

Center Freq 857.499945 MHz

HIFGain:Low

'Ref 40.00 dEm

Center 857.5 MHz
#Res BW 100 Hz
Cccupied Bandwidth
142.15 kHz
10 Hz
148.8 kHz

Transmit Fraq Error
x dB Bandwidth

Center Freq: B5T 495345 MHz
—a— Trig: Fres Run
Bicten: 30 <B

EVEW 300 Hz

Total Power

OBW Power
x dB

Radic 5td: Mo

AvgiHeld: 1004900

Radio Device BTS

Center Freg
85T 485945 MHz

Span 300 kHz
Sweep FFT e

35.1 dBm

89.00 %
-26.00 dB
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Input / ESMR / Downlink / GSM

ity ght Seetrum Ay - Cocupred W
= .

L [ 3 | -= | SOURCE OFF | BLEGH ST 112349 A0 &pr 17,2074
Ceanter Freg 865500000 MHz Center Freg: 856.500000 MHz Radio Sid: None
—r—— r = Trig: Fres Bun AwgiHold: 100100

AF Caaten L oo firten: O 68 Radie Device: BTE

Center Freq)
865500000 MHz

{

: " Span 10.00 MH
tRes BIN 100 kHz #VEW 300 kHz

Sweep 3 ms
Occupied Bandwidth Total Power -55.8 dBm
4.5763 MHz

Transmit Freq Error =203 Hz % of OBW Power 99.00 %
% dB Bandwidth 5.070 MHz x dB -26.00 dB

i'&\.l.ﬂ-lﬁ

Output / ESMR / Downlink / GSM

Pty Smertium Andhezer - Dooupied 50 1= | o g ]
N Nl ol ] FRE | EERSEIN BCE-OFF | AISH A LIA3:07 AN &orl?, 2024 |
Center Freqg B85, 500000 M-z Certer Freq: 865500000 MHz Rodio Std: None
—r—— (v e 1rig: Free Run Avg|Hold: 102100

#IF G Low Ehttan: 30 48 Radis Davice: BTS

_Ref 40.00 dBm

P LA T

iCenter 865,500 MHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 34.1 dBm

4.5163 MHz

Transmit Freq Error 6.5391 kHz % of OBW Power 99.00 %
¥ dB Bandwidth 5,053 MHz x dB -26.00 dB

I sTams
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3 dB above the AGC threshold Input / ESMR / Downlink / GSM

ey Swectum Andhyoes - Dooupied B

X i ¥ i | -SERSE.IW BCEOFE | BLICH & LIA3:24 AN Borl?, 2029
Center Freq 865, 500000 MHz Center Freq. 865500000 MHz Rudie Sud: None
—p—— |5 - 1rig: Free Run Avg|Hold: 133100

#iFGain:Low #hrean: 0 dB Radis Davize: BTS

A e e Ul

iCenter 865,500 MHz
WRes BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power
4.5384 MHz

Transmit Freq Ermor -48 Hz *% of OBW Power 99.00 %
x dB Bandwidth 5.038 MHz x dB -26.00 dB

3 dB above the AGC threshold output / ESMR / Downlink / GSM

Masyva Smectum Andheier - Otoupidd B, 1= | o g ]
o i R |3ag o FRE | EEWSE.IN BEE IFF | = 15H & LLA3:42 AN fprl?, 2034 |
Center Freqg B85, 500000 M-z Certer Freq: 865500000 MHz Rodio Std: None
bolsaniiih ug e 1rig: Free Run Avg|Hold: 103100

#lF G Low FAttan: 30 9B

L b e L i e e

P |
R

iCenter 865,500 MHz
WRes BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power
4.5138 MHz

Transmit Freq Error 4.490 kHz % of OBW Power 99.00 %
¥ dB Bandwidth 5,035 MHz x dB -26.00 dB

I sTams
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Input / ESMR / Downlink / CDMA

o 3 1 =ERCE 1 i 3 4LELH B 033455 PM &prl 7, 0
Center Freq 865.500000 MHz Center Freq: 885500000 MHz Radio Std: None
e W w#- 1rig: FreeRun AngiHokd: 100100

ARGl i #Atton: 0 a8 Radio Davice: BTS

Icenter 65,500 MHz ) ' ] ] ] B Span 2,500 MHz
Res BW 24 kHz EVBW 75 kHz Sweep 42 ms

Occupied Bandwidth Total Power -55.8 dBm
1.2679 MHz

Transmit Freq Error 3.436 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.398 MHz xdB -26.00 dB

[ Efgatanm

Output / ESMR / Downlink / CDMA

[T LT — - p— T = gl
L ] i 0335407 P Aprl7, 2024

C ante 1 35, 5000 Center Freq .H&m MiH: o Radio 51d: Nome
Seritet Freg o EU_U conie e= Trig: Fres Run Mg Hokd: 100100
i

HIFGaindow #Attan: 30 dB Radic Devles; BTS

_Ref 40.00 dBm

|Center 865,500 MHz ' ] ) ~ Span 2.500 MHz
IRes BIW 24 kHz VBN 75 kHz Sweep 4.2 ms

Cccupled Bandwidth Total Power 33.9 dBm
1.2639 MHz

Transmit Freq Error T8 Hz % of OBW Power 99.00 %

x dB Bandwidth 1.39T7 MHz xdB -26.00 dB
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3 dB above the AGC threshold Input / ESMR / Downlink / CDMA

mi

X £ L =ER=E 1 il 3 ALELN & 03I 34 T &prl 7, 0
Center Freq 865.500000 MHz Center Freq: $55.500000 MHz Radin Std: None
o H &= Trig: FreseRun AvgHokd: 100100

SFGalinl W #Atton: 0 dB Radic Device; BTS

Icenter 865,500 MHz ) ' ] ] I ] Span 2,500 MHz
Res BW 24 kHz EVBW 75 kHz Sweep 42 ms

Occupied Bandwidth Total Power -53.0 dBm
1.2629 MHz

Transmit Freq Error 2.331 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.399 MHz xdB -26.00 dB

[ Efgatanm

3 dB above the AGC threshold output / ESMR / Downlink / CDMA

o Fibyioil Bpszctivirm Bnabery - Ceeusied T8 = gl
L ] RE HEE KT EOURLE C5F SI3GH LT 033553 P Aprl7, 204
Center Freq 865.500000 MHz Center Freq. 865500000 MH: Radio 51d: Nome
il ML e 1rig: FrosRun AvgHokd: 100100
HIFGaindow #Atton: 30 dB Radic Devles; BTS

_Ref 40.00 dBm

|Center 865,500 MHz ' ] ) ~ Span 2.500 MHz
IRes BIW 24 kHz VBN 75 kHz Sweep 4.2 ms

Cccupled Bandwidth Total Power 35.0 dBm
1.2605 MHz

Transmit Freq Error 4.152 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.391 MHz xdB -26.00 dB
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Input / ESMR / Downlink / LTE 5 MHz

e Ty —— T =R
§ "L = T 1 ! it I = ¥ I 1RE3HD W dar LT, 3024
o 7 7 Frequm
Center Freqg 865.500000 MHz Center Fren: 885 500000 MHz Radio Std: Mone quency

d (13 —a— Trig; Fres Run AvgiHold: 100M00
AF GainLow #hmen: O dB Radio Devics: BTS

Center Freq
BEE.500000 MHz

Pttt A P s ] T wfen LT el ey

B Span 10.00 MHz

ICenter 865.500 MHz
es BW 100 kHz SVBW 300 kHz Sweep 5ms

Occupled Bandwidth Total Power -55.8 dBm
4.5763 MHz e

Transmitl Freq Error -203 Hz % of OBW Power 99.00 %
x dB Bandwidth 5.070 MHz x dB -26.00 dB

Output / ESMR / Downlink / LTE 5 MHz

 Kiynght Setctrom Anutvres - Oécupeed B = L cn
d 5 HilE | SEwsk:ta]]| =4 EHGN AT [ 12;5507 A Apr 1.7, 2034
Center Freq 865.500000 MHz Center Freq: 858500000 MHz Radlo Std: Nons
—4— Trig: Free Run AvgHobkd: 100/100
SV GainLow BAEN: 30 0B Aadio Devics: BTS

-

r
i
|
i
i
|
1 5
|
i
|
.
|

Center §65.500 MHz
#Res BW 100 kHz #VEW 300 kHz

Occupled Bandwidth Total Powear 34.1 dBm
4.5163 MHz

Transmit Freqg Ermmor 6.501 kHz % of OBW Power 99.00 %
x dB Bandwidth 5.053 MHz * dB -26.00 dB

F-TP22-03 (Rev. 06) Page 58 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-
h—a- Report No. HCT-RF-2404-FC051

3 dB above the AGC threshold Input / ESMR / Downlink / LTE 5 MHz

e Eiy1i g Snctinim Boshre - Sougeed HW =
el [ 5050 EHT{ SOAIRLE o FGN AT | 11:52:24 AM Apriz, 2624
Center Freq B65.500000 MHz Center Freq: 850500000 MHz Radia Std: None
- Trig: Free Run AwgiHold: 1000100
AT Gabmil o shrwen: O HB Radio Devies: BTS

L]

et 3% 06 95"1%.

r e
|
i
i
|

L.
|
i
i
|

~ Span 10.00 MHz

Center 865.500 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupled Bandwidth Total Power -52.7 dBm
4.5384 MHz

Transmit Freq Ermor -48 Hz % of OBW Power 99.00 %
x dB Bandwidth 5.038 MHz x dB -26.00 dB

[+ T

3 dB above the AGC threshold output / ESMR / Downlink / LTE 5 MHz

 Kiynght Setctrom Anutvres - Oécupeed B = L cn
i E 1l | SEwsk:ta]]| =4 EHGN AT | 1253041 AM Apr £7, 2034
Center Freq 865.500000 MHz Center Freq: 858500000 MHz Radlo Std: Nons
—4— Trig: Free Run AvgHobkd: 100/100
SV GainLow BAEN: 30 0B Aadio Devics: BTS

Ref 40.00 dBm

| i e U B P e e, WAL P s |

Center §65.500 MHz
#Res BW 100 kHz #VEW 300 kHz

Occupled Bandwidth Total Powear 35.2 dBm
4.5138 MHz

Transmit Freqg Ermmor 4.490 kHz % of OBW Power 99.00 %
x dB Bandwidth 5.035 MHz * dB -26.00 dB
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5.4. INPUT-VERSUS-OUTPUT SIGNAL COMPARISON

Test Requirement:

§90.210 Emission masks.

Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part must
comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs (d)(4), (e)(4), and
(o) of this section, measurements of emission power can be expressed in either peak or average values provided
that emission powers are expressed with the same parameters used to specify the unmodulated transmitter carrier
power. For transmitters that do not produce a full power unmodulated carrier, reference to the unmodulated
transmitter carrier power refers to the total power contained in the channel bandwidth. Unless indicated
elsewhere in this part, the table in this section specifies the emission masks for equipment operating under this

part.
Applicable Emission Masks
Mask for equipment Mask for equipment
Frequency band (MHz) with audio low without audio low
pass filter pass filter
Below 25 AorB AorC
25-50 B C
72-76 B C
150-174 B,D,orE C,DorE
150 paging only B C
220-222 F F
421-512 B,D,orE C,D,orE
450 paging only B G
806-809/851-854 B H
809-824/854-869* B,D D,G
896-901/935-940 I J
902-928 K K
929 ~ 930 B G
4940-4990 MHz LorM LorM
5850-5925
All other bands B C

* Equipment designed to operate with a 25 kHz channel bandwidth must meet the requirements of Emission Mask
B or C, as applicable. Equipment designed to operate with a 12.5 kHz channel bandwidth must meet the
requirements of Emission Mask D, and equipment designed to operate with a 6.25 kHz channel bandwidth must

meet the requirements of Emission Mask E.
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(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier output power (P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (fd/5) dB;

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 10 kHz, but not more than 250 percent of the authorized bandwidth: At least 29 log
(fd2/11) dB or 50 dB, whichever is the lesser attenuation;

(3) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the
authorized bandwidth: At least 43 + 10 log (P) dB.

(4) Inthe 1427-1432 MHz band, licensees are encouraged to take all reasonable steps to ensure that unwanted
emissions power does not exceed the following levels in the 1400-1427 MHz band:

(i) For stations of point-to-point systems in the fixed service: —45 dBW/27 MHz.
(i) For stations in the mobile service: —60 dBW/27 MHz.

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a 12.5 kHz
channel bandwidth, any emission must be attenuated below the power (P) of the highest emission contained
within the authorized bandwidth as follows:

(1) Onany frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd—2.88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true peak
emission of the equipment under test. In order to show compliance with the emission mask up to and
including 50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to
100 Hz with the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not
be less than the instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the
authorized bandwidth, see paragraph (o) of this section. If it can be shown that use of the above
instrumentation settings do not accurately represent the true interference potential of the equipment
under test, an alternate procedure may be used provided prior Commission approval is obtained.

(h) Emission Mask H. For transmitters that are not equipped with an audio low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of 4 kHz or less: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 4 kHz, but no more than 8.5 kHz: At least 107 log (fd/4) dB;

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 8.5 kHz, but no more than 15 kHz: At least 40.5 log (fd/1.16) dB;

(4) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in kHz) of more than 15 kHz, but no more than 25 kHz: At least 116 log (fd/6.1) dB;

(5) Onany frequency removed from the center of the authorized bandwidth by more than 25 kHz: At least 43 +
10 log (P) dB.
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§ 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.
(4) Asignal booster must be designed such that all signals that it retransmits meet the following requirements:
(iii) The retransmitted signals continue to meet the unwanted emissions limits of §90.210 applicable to
the corresponding received signals (assuming that these received signals meet the applicable
unwanted emissions limits by a reasonable margin).

Test Procedures:

Measurements were in accordance with the test methods section 3.4 of KDB 935210 D05 v01r04.

A 26 dB bandwidth measurement shall be performed on the input signal and the output signal; alternatively, the

99 % OBW can be measured and used. See KDB Publication 971168 [R8] for more information on measuring OBW.

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

b) Configure the signal generator to transmit the AWGN signal.

c) Configure the signal amplitude to be just below the AGC threshold level (see 3.2), but not more than 0.5 dB
below.

d) Connect aspectrum analyzer to the output of the EUT using appropriate attenuation.

e) Set the spectrum analyzer center frequency to the center frequency of the operational band under test. The
span range of the spectrum analyzer shall be between 2 times to 5 times the emission bandwidth (EBW) or
alternatively, the OBW.

f)  The nominal RBW shall be in the range of 1 % to 5 % of the anticipated OBW, and the VBW shall be = 3 x RBW.

g) Set the reference level of the instrument as required to preclude the signal from exceeding the maximum
spectrum analyzer input mixer level for linear operation. In general, the peak of the spectral envelope must be
more than [10 log (OBW / RBW)] below the reference level. Steps f) and g) may require iteration to enable
adjustments within the specified tolerances.

h) The noise floor of the spectrum analyzer at the selected RBW shall be at least 36 dB below the reference level.

i)  Setspectrum analyzer detection function to positive peak.

j)  Setthetrace mode to max hold.

k) Determine the reference value: Allow the trace to stabilize. Set the spectrum analyzer marker to the highest
amplitude level of the displayed trace (this is the reference value) and record the associated frequency.

[)  Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display, such that each marker is at or slightly below the —26 dB down amplitude. The 26 dB EBW (alternatively
OBW) is the positive frequency difference between the two markers. If the spectral envelope crosses the —26
dB down amplitude at multiple points, the lowest or highest frequency shall be selected as the frequencies that
are the furthest removed from the center frequency at which the spectral envelope crosses the —26 dB down
amplitude point.

m) Repeat steps €) to ) with the input signal connected directly to the spectrum analyzer (i.e., input signal
measurement).

n) Compare the spectral plot of the input signal (determined from step m) to the output signal (determined from
step ) to affirm that they are similar (in passband and rolloff characteristic features and relative spectral
locations), and include plot(s) and descriptions in test report.

0) Repeat the procedure [steps e) to n)] with the input signal amplitude set to 3 dB above the AGC threshold.

p) Repeat steps e) to o) with the signal generator set to the narrowband signal.

Repeat steps e) to p) for all frequency bands authorized for use by the EUT.
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Measurements were in accordance with the test methods section 4.4 of KDB 935210 D05 v01r03.

a)
b)

Connect a signal generator to the input of the EUT.

Configure the signal generator to transmit the appropriate test signal associated with the public safety emission
designation.

Configure the signal level to be just below the AGC threshold.

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

Set the spectrum analyzer center frequency to the nominal EUT channel center frequency. The span range for
the spectrum analyzer shall be between 2 times to 5 times the EBW (or OBW).

The nominal RBW shall be 300 Hz for 16KOF3E, and 100 Hz for all other emissions types.

Set the reference level of the spectrum analyzer to accommodate the maximum input amplitude level, i.e., the
level at fo per Out-of-band rejection test.

Set spectrum analyzer detection mode to peak, and trace mode to max hold.

Allow the trace to fully stabilize.

Confirm that the signal is contained within the appropriate emissions mask.

Use the marker function to determine the maximum emission level and record the associated frequency.
Capture the emissions mask plot for inclusion in the test report (output signal spectra).

Measure the EUT input signal power (signal generator output signal) directly from the signal generator using
power measurement guidance provided in KDB Publication 971168 [R8] (input signal spectra).

Compare the spectral plot of the output signal (determined in step k), to the input signal (determined in step |)
to affirm they are similar (in passband and rolloff characteristic features and relative spectral locations).
Repeat steps d) to n) with the input signal amplitude set 3 dB above the AGC threshold.

Repeat steps b) to o) for all authorized operational bands and emissions types (see applicable regulatory
specifications, e.g., Section 90.210).

Include all accumulated spectral plots depicting EUT input signal and EUT output signal in the test report, and
note any observed dissimilarities.

Note: Please refer to section 5.3 for the results of the ESMR band. This section contains only emission mask results.
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Plot data of Emission mask

Report No. HCT-RF-2404-FC051
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3 dB above the AGC threshold Input / NPSPAC / Uplink / P25 Phase 1 / Mask H
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3 dB above the AGC threshold Input / B/ILT; SMR / Uplink / P25 Phase 1 / Mask D
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3 dB above the AGC threshold Input / PS Narrowband / Downlink / P25 Phase 1 / Mask C
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3 dB above the AGC threshold Input / NPSPAC / Downlink / P25 Phase 1 / Mask H
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3 dB above the AGC threshold Input / B/ILT; SMR / Downlink / P25 Phase 1 / Mask D
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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.

§90.635 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.

(b) The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw).

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
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Test Procedures:
Measurements were in accordance with the test methods section 3.5 of KDB 935210 D05 v01r04.

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 a signal 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 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 an 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 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.

i) 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.
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Measurements were in accordance with the test methods section 4.5 of KDB 935210 D05 v01r04.

4.5.2 Measuring input and output power levels for determining amplifier/booster gain
Apply the same guidance as in 3.5.2 to measure the maximum input and output power levels necessary for
computing the mean EUT gain, but with the following modifications:
a) Configure the signal generator for CW operation, instead of AWGN,
b) Select the spectrum analyzer positive peak detector, instead of the power averaging (rms) detector,
) Activate the max hold function, instead of the trace averaging function,
) Usein conjunction with the guidance in 4.5.3.

o 0

4.5.3 Power measurement Method 1: using a spectrum or signal analyzer

) Setthe span to at least 1 MHz.

) Set the RBW 100 kHz.

) Setthe VBW to = 3 x RBW.

) Setthe detector to PEAK with the trace to MAX HOLD.

) 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.

) EUT gain may be calculated as described in 4.5.5.

N T o

o O

qa

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.

Note:

1.  If fo that determined from out-of-band rejection test is smaller or greater than difference of test signal’s center
frequency and operation band block, test is performed at the lowest or the highest frequency that test signals
can be passed.

2. TheERPis calculated as follows.
ex) ERP = Uplink Output Power + Ant. Peak Gain(dBi — dBd)

=24.16 dBm + 8.85 dBd (11 dBi-2.15dB) =33.01 dBm
ERP = Downlink Output Power + Ant. Peak Gain(dBi — dBd)
=27.00dBm +0.85 dBd (3 dBi - 2.15 dB) = 27.85 dBm
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Test Results:
Tabular data of Input / Output Power and Gain

Input = Output

No. of Total BW fo Frequency Gain E.R.P.
Test Band Link Signal Carri Power | Power
arriers
(kHz) (MHz) (dBm) (dB) | (dBm) (W)
Unlink 1 12.5 800.01 -55.95 2416 80.11 33.010 2.000
in
P 12 150 800.01 -56.09 2396  80.05 32.810 1.910
PS Narrowband
1 12.5 769.10 -62.90 2697  89.87 27.820 0.605
Downlink
12 150 769.10 -63.30 26.97  90.27 27.820 0.605
Unlink 1 12.5 807.67 -55.93 2390 79.83 32.750 1.884
in
P 12 150 807.67 -55.85 2395 79.80 32.800 1.905
NPSPAC ] cw
1 12.5 852.89 -62.78 27.00 89.78 27.850 0.610
Downlink
12 150 852.89 -62.95 26.93  89.88 27.780 0.600
Unlink 1 12.5 811.96 -55.73 2401 | 79.74 32.860 1.932
in
P 12 150 811.96 -55.85 2398  79.83 32.830 1.919
B/ILT; SMR
1 12.5 856.74 -62.89 26.92 | 89.81 27.770 0.598
Downlink
12 150 856.74 -63.08 26.75  89.83 27.600 0.575
GSM - - 821.91 -56.11 2396 | 80.07 32.810 1.910
Uplink CDMA - - 821.91 -56.17 2418  80.35 33.030 2.009
ESMR LTE 5 MHz - - 821.50 -55.97 23.83  79.80 32.680 1.854
GSM - - 868.50 -63.07 27.05 | 90.12 27.900 0.617
Downlink CDMA - - 868.38 -62.91 27.14  90.05 27.990 0.630
LTE 5 MHz - - 866.50 -63.04 27.07 | 90.11 27.920 0.619

Antenna Peak Gain: 11 dBi(Uplink), 3 dBi(Downlink)
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5.6. NOISE FIGURE

Test Requirements:
§ 90.219 Use of signal boosters.

Report No. HCT-RF-2404-FC051

(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.

Fsys = System Noise Factor

No = Output Noise Power

k = Boltzmann’s Constant

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

G = Gain

R =

N,

kT, BG

‘kToB’ calculation result for 1 MHz noise bandwidth is -114 dBm/MHz.
‘Gain’ value 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.
d) Setthe RBW 1 MHz. and set the VBW to = 3 x RBW.
) 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

Test Results:

Test Band Link Input Power Output Power Gain kTOB Measured Value = Noise Figure
(dBm) (dBm) (dB) (dBm/MHz) (dBm) (dB)
Uplink -55.95 24.16 80.11 -114 -25.78 8.11
PS Narrowband -
Downlink -62.90 26.97 89.87 -114 -17.88 6.25
Uplink -55.93 23.90 79.83 -114 -28.51 5.66
NPSPAC )
Downlink -62.78 27.00 89.78 -114 -17.43 6.79
Uplink -55.73 24.01 79.74 -114 -28.16 6.10
B/ILT; SMR :
Downlink -63.08 26.92 90.00 -114 -17.38 6.63
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Plot data of Noise Figure

Noise Figure / PS Narrowband / Uplink

Aygibent Spectrim Anstyaer - Swopt 54
TEED

s 3 B e - ad (L 1F 18 PM sy 19, 2024
Center Freq B02.000000 MHz Avg Type: Pur(RMS) TRACE

3 PHG: gt s 108 Free Run AvalHeld: 100100 THFE

IFiGainL ow Famen 20 48

1
¢
T s T PN S A P A

il

Center 802.000 MHz Span 12.00 MHz
#Res BW 1.0 MHz FVBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Noise Figure / 800 MHz(NPSPAC, B/ILT; SMR) / Uplink

Al Spmmctinim Aialyrer - Seegn S8
THED ThEE T TR .
S Frequency
815.000000 MHz Avg Type: Pwr{RMS)
PND: Fast ~e= 17iE: Frae Run AvgiHeld; 100/00
IFGaia High #Asten: O 0B Bt Galn; 29,10 dB

#VEBW 3.0 MHz*

b .
R D 08 =L Y B LA

g =ramia

B

Note: The EUT amplifies the frequency range of 806 MHz ~ 824 MHz at once, but the testing was performed only for
the frequency range of 806 MHz ~ 816 MHz. The result of marker 1 is irrelevant.
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Noise Figure / PS Narrowband / Downlink

Agilent Spectrum Analyorr - Seept 54

BL i 6T OS5 A Rl 28, 300

-'Cerlter Freq 772.000000 MHz Aug Type: PuriRMS) TRAE Frequency
PHO: Fast —+— 1rig: Frae Run AvgiHeld: 1004700 TFE
IEGainL w #irten: 30 dB oET

Ref 20.00 dBm

1

R o st mtione e, te bt SRR SRR SRS SR S

Center 772,000 MH2 Spah 12.00 MHz
#Res BW 1.0 MHz FVBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

(Lol

Noise Figure / 800 MHz(NPSPAC, B/ILT; SMR) / Downlink

Agilent Spectrum Analyer - Seopd S8

enter Freq 860.000000 MHz Bug Type: Pwr{RMS)
PN Fast —e—  1HiG: Free Run AvaiHeld; 1004900
FGainLow WArten: 30 B

Auto Tune

Ref 20.00 dBm -16 .1 T _

Center Freq
BE0L000000 MHz

#VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

FUNLTON WaLLE

U;g,'.un..

Note: The EUT amplifies the frequency range of 851 MHz ~ 869 MHz at once, but the testing was performed only for
the frequency range of 851 MHz ~ 861 MHz. The result of marker 1 is irrelevant.
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5.7. OUT-OF-BAND/OUT-OF-BLOCK EMISSIONS AND SPURIOUS EMISSIONS

Test Requirements:

§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.

§90.543 Emission limitations.

(f)  For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including harmonics in the band
1559-1610 MHz shall be limited to —70 dBW/MHz equivalent isotropically radiated power (EIRP) for wideband
signals,and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For the purpose of equipment
authorization, a transmitter shall be tested with an antenna that is representative of the type that will be used

with the equipment in normal operation.

§90.691 Emission mask requirements for EA-based systems
(@) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to
spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as follows:

(2) Forany frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any
emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P) decibels
or 80 decibels, whichever is the lesser attenuation, where fis the frequency removed from the center of the
outer channelin the block in kilohertz and where f is greater than 37.5 kHz.

(b) When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its

discretion, require greater attenuation than specified in this section.

Test Procedures:

Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r04.

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
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following two stimulus conditions:

a)
b)

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.

e) Connecta spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

f)  Setthe RBW =reference bandwidth in the applicable rule section for the supported frequency band.

g) SettheVBW=3xRBW.

h) Setthe detector to power averaging (rms) detector.

i)  Setthe Sweep time = auto-couple.

j)  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.

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

[)  Usethe marker function to find the maximum power level.

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

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

0) Resetthe frequencies of the input signals to the lower edge of the frequency block or band under test.

p) 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.

gq) Repeatsteps k) ton).

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

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

t) Repeatsteps a) to s) for all authorized frequency bands or blocks used by the EUT.
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3.6.3 Spurious emissions conducted measurements

a

)
)

o 0O o

)
)
)

> 0O

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 1 MHz.

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.

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.

Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 1 MHz, 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.

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

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.

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.

Repeat steps b) to p) with the narrowband test signal.

Repeat steps 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 v01r04.

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 fo as determined from Out-of-band rejection

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

a)
b)

Connect a signal 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.

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.

Set the span to 100 kHz.

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

Set the detector to power averaging (rms).

Place a marker on highest intermodulation product amplitude.

Capture the plot for inclusion in the test report.

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

Repeat steps b) to i) for all operational bands.

4.7.3 EUT spurious emissions conducted measurements

a

)
)

o o o

)
)
)

3 0

Connect a signal generator to the input of the EUT.

Configure the signal generator to produce a CW signal.

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.

Note: In some bands, RBW was reduced to 0.1 %, 1 %, and 10 % of the reference bandwidth for measuring out-of-

band and unwanted spurious emissions level, so the limit lines were compensated according to section 5.7.2 of
ANSI C63.26-2015.

Reduced RBW 0.1% 1% 10 %
Limit line compensation -30dB -20dB -10dB
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Test Results

Plot data of Out-of-band/out-of-block emissions

Report No. HCT-RF-2404-FC051

Out-of-band (two adjacent test signals) / PS Narrowband / Uplink
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Out-of-band (two adjacent test signals) / NPSPAC / Uplink

Agilent Spectrum Analyorr - Seept 5S4
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Out-of-band (two adjacent test signals) / B/ILT; SMR / Uplink

Agilent Spectrum Abalyoer - Seept SA
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Out-of-band (two adjacent test signals) / ESMR / Uplink / GSM / Lower
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Stop 824.3000 MHz
es BW 2.0 kHz #/BW 6.2 kHz* Sweep 29.07 ms (1001 pts)

g
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F-TP22-03 (Rev. 06) Page 90 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-
h—a- Report No. HCT-RF-2404-FC051

+3 dB above Out-of-band (two adjacent test signals) / ESMR / Uplink / GSM / Lower
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Out-of-band (two adjacent test signals) / ESMR / Uplink / CDMA / Lower
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+3 dB above Out-of-band (two adjacent test signals) / ESMR / Uplink / CDMA / Lower
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Out-of-band (two adjacent test signals) / ESMR / Uplink / LTE 5 MHz / Lower
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+3 dB above Out-of-band (two adjacent test signals) / ESMR / Uplink / LTE 5 MHz / Lower
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Out-of-band (two adjacent test signals) / PS Narrowband / Downlink
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Out-of-band (two adjacent test signals) / NPSPAC / Downlink
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Out-of-band (two adjacent test signals) / B/ILT; SMR / Downlink

Agilent Spectrum Analyorr - Seept 54
i nL ERIRH LIGHAUTD  DRaed AM Felb 77, 009 =
Center Freq 856.735000 MHz Aug Typse: Pur{RMS) T TegquUEncy
PR Closi ——  1715: Fras Run AvgiHeld: 10M0 TFE
IEGainL #hrten: 30 dB Exi Galn: <2882 dB

Ref 32.82 dBm

Center Freq
BEE TAE000 MHz

|
{ ki i

Center Freq 856.735000 MHz Aug Typs: Pur{AMS}
PHIE Closs —+— 1015 Frae Fun AvalHeld: 10M0
IEGaincl ow Mirten: 20 dB Exi Galn: 2882 dB

Center Freq
BEE6. 735000 MHz

Center §56.73500 NHz “Span 100.0 kHz
#Res BW 300 #VBW 910 H2* Sweep 1.37 s (1001 pts)
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Out-of-band (two adjacent test signals) / ESMR / Downlink / GSM / Lower

s PLEydini Soescirim Anahyies - Sz B8
- i : 1 IiT} S0UE

Avg Type: RMS
MLt Lisg —#—= 1rig: Fres Run AwvgHoid: 1000400
F Caion: L o #Asen: 30 dB

- -

tart 261.7000 WMHz Stop B6Z.0000 MHz
es BW 2.0 kHz #WBW 6.2 kHz* Sweep 29.07 ms (1001 pts)

{a STATLS

Out-of-band (two adjacent test signals) / ESMR / Downlink / GSM / Upper

s At Spesctiiim AN 2R - S 58
i i ¥

T} SOURCE DF A RUTTH

Avg Type: RMS
Trig: Fres Run AwgiHoid: 10004900
Ehsten: 30 dB

Center Freg

- VR

Stop 869.3000 MHz
es BW 2.0 kHz #/BW 6.2 kHz* Sweep 29.07 ms (1001 pts)

g

tart 269.0000 MHz
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Report No. HCT-RF-2404-FC051

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

e PLEdiE Soesctium Andfier - Seam BS

Center Freq 861.850000 MHz
MLt Lisg —#—= 1rig: Fres Run
TF o L #asen: 30 dB

T SBURLE O | ST RUTD
Awg Type: RS
AwvgHoid: 1000400

Ref 10.00 dEm

L — — b
tart 261.7000 MHz

es BW 2.0 kHz #VEW 6.2 kHz"

Stop §62.0000 MHz
Sweep 29.07 ms (1001 pts)

{a STATLS

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

s At Spesctiiim AN 2R - S 58
i i ¥ T

Avg Trpe: AMS
AwgiHoid: 10004900

(]
Center Freq .
Trig: Fres Run

Ehsten: 30 dB

- VR

tart 269.0000 MHz

es BW 2.0 kHz #WEW 6.2 kHz*

Stop 869.3000 MHz

Sweep 29.07 ms (1001 pts)

g
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Out-of-band (two adjacent test signals) / ESMR / Downlink / CDMA / Lower

— Eirywghl Epactarm Laabyie - fanpl T4

L ¥ E-T TWNLE £IF 9TE]
Center Freq 861.850000 2 Avg Type: RMS
= 8518 MH Cloge =& 1rig: Free Run AvglHeld: 100900
£aten: 1 dB

L ————
|Start 861.7000 MHz Stop 262.0000 MHz
[#Res BW 13 kHz #VEW 39 kHz* Sweep 1.000 ms {1001 pts)

Out-of-band (two adjacent test signals) / ESMR / Downlink / CDMA / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

869.150000 MHz ' Aoy Type: RMS
NFE PNO: Cloge ~&- 10g: Free Run AvglHald: 100100
IFGainLow BAren: 3¢ 48

Refl 10.00 dBm

- e

Start §69.0000 MHz =~
i#Res BW 13 kHz #VEW 39 kHz*

~ Stop §60.3000 MHz [
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Report No. HCT-RF-2404-FC051

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

= Hireghl Epactzurm Brahanr - Sunpl 54

kL

Center Freq B61.850000 MHz
[T

HE Nz
IFGain:Low

Ref 10.00 dBm

[Start £51.7000 MHz
i#Res BW 13 kHz #VEW 39 kHz*

Hone == Trig: Free Run
EArten: 30 48

Avg Type: RMS
£yglHald: 100100

=

CenterFreq
B61.850000 MHz

Sweep 1.000 ms (1001 pts)
% STATull

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

Ry Epectaurs Anlerey - Taupi A
&) ¥

869.150000 MHz
NFE PNO: Clops —&—
IFGainLow

Refl 10.00 dBm

Start £69.0000 MHz -

WRes BEW 13 kHz #VEW 39 kHz*

Trig:! Free Run
BAren: 3049

e

AvglHald: 100100

— = ]
Avg Type: AMS

~ Stop §60.3000 MHz [
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Out-of-band (two adjacent test signals) / ESMR / Downlink / LTE 5 MHz / Lower

s PLEydini Soescirim Anahyies - Sz B8

Center Freq 861,850000 MHz _ Awg Type: RIS
MLt Lisg —#—= 1rig: Fres Run AwvgHoid: 1000400
F Gaon L o #asen: 30 dB

861.985 2 MHz
Ref 10.00 dEm 712 dBm

- -

tart 961.7000 WHz Stop §62.0000 MHz
es BW 51 kHz #WBW 150 kHz* Sweep 1.000 ms (1001 pts)

{a STATLS

Out-of-band (two adjacent test signals) / ESMR / Downlink / LTE 5 MHz / Upper

s At Spesctiiim AN 2R - S 58
i i ¥

T} SOURCE DF A RUTTH
Avg Type: RMS

g —w=  17ig: Free Run AwgiHoid: 10004900

o Hasten: 3 dB

Center Freg

| S - VR

Stop 869.3000 MHz
es BW 51 kHz #/BW 150 kHz* Swee,

tart 269.0000 MHz
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Report No. HCT-RF-2404-FC051

+3 dB above Out-of-band (two adjacent test signals) / ESMR / Downlink / LTE 5 MHz / Lower

s PLEydini Soescirim Anahyies - Sz B8

N

pau I
Center Freq

861.850000 MHz
PO Lloss =%

I bt L #asen: 30 dB

Trig: Fres Run

B L RUTD
Avg Type: RMS
AwvgHoid: 1000400

Ref 10.00 dEm

L — — b
tart 261.7000 MHz

es BW 31 kHz #VEW 150 kHz*

T MHz
Bm

Stop §62.0000 MHz
Sweep 1.000 ms (1001 pts)

{a STATLS

s At Spesctiiim AN 2R - S 58
1 ¥ I

Center Freg

ST
o Hasten: 3 dB

Trig: Fres Run

v A BUTD
Avg Type: RIS
AwgiHoid: 10004900

i SN ke

tart 269.0000 MHz

es BW 51 kHz #VEW 150 kHz*

Stop 869.3000 MHz
Swee|
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Out-of-band (single test signal) / ESMR / Uplink / GSM / Lower

= Hiryeght Epacieurm Arabeynr - Syl 34
L

Center Freq 816850000 MHz Aug Type: RMS
FE I Hone == Trig: Free Run AvglHald: 100/100

IFGaln:Low #aren: 10 48

Ref 10.00 dBm

CenterFreq
16850000 MHz

[Start §16.7000 MHz
i#Res BW 2.0 KH2 #VBWI 6.2 KHz' Sweep 29.07 ms (1001 pts)
v — — % STATull

Out-of-band (single test signal) / ESMR / Uplink / GSM / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

824.150000 MHz ' fug Typs: AMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGain-Low BAren: 2049

Refl 10.00 dBm

- e S——

Stop 5243000 MHz |0
#Res BW 2.0 kHz #VEBW 6.2 kHz* Sweep 29.07 ms (1001 pts)

Start $24.0000 MHz
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+3 dB above Out-of-band (single test signal) / ESMR / Uplink / GSM / Lower

= Hiryeght Epacieurm Arabeynr - Syl 34
L

Center Freq 816850000 MHz Aug Type: RMS
FE I Hone == Trig: Free Run AvglHald: 100/100

IFGaln:Low #aren: 10 48

Ref 10.00 dBm

CenterFreq
16850000 MHz

[Start £16.7000 MHz
i#Res BV 2.0 KH2 #VEW 6.2 KHz' Sweep 29.07 ms {1001 pts)

EE" AT

+3 dB above Out-of-band (single test signal) / ESMR / Uplink / GSM / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

824.150000 MHz ' fug Typs: AMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGain-Low BAren: 2049

Refl 10.00 dBm

L —— — - —_—
{Start £24.0000 MHz

Stop 5243000 MHz |0
#Res BW 2.0 kHz #VEBW 6.2 kHz* Sweep 29.07 ms (1001 pts)
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Out-of-band (single test signal) / ESMR / Uplink / CDMA / Lower

— Eirywghl Epactarm Laabyie - fanpl T4

Avg Type: RMS
Cloge =+ 1rig: Free Run AvglHeld: 1001100
gAten: X dB

L ——
|Start 816.7000 MHz Stop 217.0000 MHz
[#Res BW 13 kHz #VEW 39 kHz* Sweep 1.000 ms {1001 pts)

Out-of-band (single test signal) / ESMR / Uplink / CDMA / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

824.150000 MHz ' fug Typs: AMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGain-Low BAren: 2049

Refl 10.00 dBm

L —— — -
{Start £24.0000 MHz
WRes BEW 13 kHz #VEW 39 kHz*

~ Stop §24.3000 MHz [
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+3 dB above Out-of-band (single test signal) / ESMR / Uplink / CDMA / Lower

= Hiryeght Epacieurm Arabeynr - Syl 34
L

Center Freq 816850000 MHz Aug Type: RMS
FE I Hone == Trig: Free Run AvglHald: 100/100

IFGaln:Low #aren: 10 48

Ref 10.00 dBm

CenterFreq
16850000 MHz

[Start §16.7000 MHz
i#Res BW 13 kHz #VEW 39 kHz* Sweep 1.000 ms {1007 pts)
v — — % STATull

+3 dB above Out-of-band (single test signal) / ESMR / Uplink / CDMA / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

824.150000 MHz ' fug Typs: AMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGain-Low BAren: 2049

Refl 10.00 dBm

L —— — -
{Start £24.0000 MHz
WRes BEW 13 kHz #VEW 39 kHz*

~ Stop §24.3000 MHz [
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Out-of-band (single test signal) / ESMR / Uplink / LTE 5 MHz / Lower

gt Epactum Laalyie - fanpl T4
R = ¥ £ £ oF i
Center Freq 816.850000 MHz2 ! Avg Type: RMS
NFE PML: Close =w= TTig: Froe Run AvgiHeld: 100700
|FGalnclcw sAten: 10 dB

Ref 10.00 dBm

e S ———

r
|

|
|

— F —

Start 816.7000 MHz " Stop 817.0000 MHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 1.000 ms (1001 pts)

Out-of-band (single test signal) / ESMR / Uplink / LTE 5 MHz / Upper

e | k_iyugﬂ!enm\mﬁ.-.d.\n Sl BY = - l‘l-t.-li

ML L HE SENGE:E SO A,
Center Freq 824.150000 MHz Avg Typs: AMS
NFE PR Cloge —#— 1. Free Run AvgliHald: 100100

IFGoin-Low BAen 30 98

Ref 10.00 dBm

Start #24.0000 MHz Stop 824.3000 MHz |
#Res BW 51 kHz #WBW 150 kHz" Sweep 1.000 ms (1001 pts)
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+3 dB above Out-of-band (single test signal) / ESMR / Uplink / LTE 5 MHz / Lower

m kmlgﬁ!hﬂll:mt\nﬂr.n ey BH o ’;_“-

Center Fraq 816.850000 MHz . Aug Type: RMS
POk Close —#— 1rig: Free Run AvglHold: 100100
IFGainLow SArven: 30 98

Ref 10.00 dBm

Center Freq
B16 850000 MHZ

Start 816.7000 MHz Stop 817.0000 MHz |
#Res BW 51 kHz #VEW 150 kHz* Sweep 1.000 ms (1001 pts)

+3 dB above Out-of-band (single test signal) / ESMR / Uplink / LTE 5 MHz / Upper

e | k_iyugﬂ!enm\mﬁ.-.d.\n Sl BY = - l‘l-t.-li

R L HE SENCE BT} SOERE
Center Freq 824.150000 MHz Avg Typs: AMS
PR Cloge —#— 1. Free Run AvglHald: 100:100
IFGoin-Low BAen 30 98

Start £24.0000 MHz Stop 824.3000 MHz |
#Res BW 51 KHz #VEW 150 kHz" Sweep 1.000 ms (1001 pts)
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Out-of-band (single test signal) / ESMR / Downlink / GSM / Lower

= Hiryeght Epacieurm Arabeynr - Syl 34
L

-CE-r‘IIHr Freq B61.850000 MHz Aug Type: RMS
FE I Hone == Trig: Free Run AvglHald: 100/100

IFGaln:Low #aren: 10 48

Ref 10.00 dBm

CenterFreq
B61.850000 MHz

[Start 851.7000 MHz
i#Res B 2.0 KH2 #VBWI 6.2 KHz' Sweep 29.07 ms (1001 pts)
v — — % STATull

Out-of-band (single test signal) / ESMR / Downlink / GSM / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

869.150000 MHz ' Aoy Type: RMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGainLow BAren: 20 48

Refl 10.00 dBm

SE— — - e S——

Start £69.0000 MHz

, T Stop 860.3000 MHz |5
#Res BW 2.0 kHz #VEBW 6.2 kHz* Sweep 29.07 ms (1001 pts)
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+3 dB above Out-of-band (single test signal) / ESMR / Downlink / GSM / Lower

u.wguxp.:nu-.a.-m.r Fupl T2

CPr‘IIHr Freq B61.850000 I'HH z Aug Type: RMS
i Trig: Free Run AvglHald: 100/100
IF—Cqu' oW Shrven: 20 48

CenterFreq
B61.850000 MHz

Slal‘l £61.7000 MHz Elop £62.0000 MHz
#VEW B.2 kHz" Sweep 29.07 ms (1001 pis)

+3 dB above Out-of-band (single test signal) / ESMR / Downlink / GSM / Upper

o mvgm'!pnhnk.mm Smepl 84
.M'p Type: R 5

= Trig: Free Run AvgliHeld: 100100
FAnen: 20 dB

I
|
r
|

- ¥ N—

Stan §69.0000 MHz smp 869,.3000 MHz
fRes BIW 2.0 KHz #VBW 6.2 kHz* Swerp 29.07 ms (1001 pts)
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Out-of-band (single test signal) / ESMR / Downlink / CDMA / Lower

= Hiryeght Epacieurm Arabeynr - Syl 34
L

Center Freq B61.850000 MHz Aug Type: RMS
FE Nz Clone =8 Trig: Free Run AvglHald: 100/100
|FGaln:Low Shrven: 20 48

Ref 10.00 dBm

CenterFreq
B61.850000 MHz

[Start £51.7000 MHz
i#Res BW 13 kHz #VEW 39 kHz* Sweep 1.000 ms {1007 pts)
v — — % STATull

Out-of-band (single test signal) / ESMR / Downlink / CDMA / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

869.150000 MHz ' Aoy Type: RMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGainLow BAren: 20 48

Refl 10.00 dBm

L — — -
{Start £69.0000 MHz
WRes BEW 13 kHz #VEW 39 kHz*

~ Stop §60.3000 MHz [
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+3 dB above Out-of-band (single test signal) / ESMR / Downlink / CDMA / Lower

= iyt Epacivurm Anaboe - Suepl 34 —
il AE B e Poh AT B
Center Freq B61.850000 MHz Aug Type: RMS
FE Nz Clone =8 Trig: Free Run AvglHald: 100/100
|FGaln:Low Shrven: 20 48

Ref 10.00 dBm

CenterFreq
B61.850000 MHz

[Start £51.7000 MHz
i#Res BW 13 kHz #VEW 39 kHz* Sweep 1.000 ms {1007 pts)
v — — % STATull

+3 dB above Out-of-band (single test signal) / ESMR / Downlink / CDMA / Upper

Ry Epectaurs Anlerey - Taupi A
&) ¥

869.150000 MHz ' Aoy Type: RMS
NFE PNO: Cloge ~- 10g: Free Run AvglHald: 100100
IFGainLow BAren: 20 48

Refl 10.00 dBm

L — — -
{Start £69.0000 MHz
WRes BEW 13 kHz #VEW 39 kHz*

~ Stop §60.3000 MHz [
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Out-of-band (single test signal) / ESMR / Downlink / LTE 5 MHz / Lower

gt Epactum Laalyie - fanpl T4
=l i Eddl £ ]
Center Frag ) Avg Type: RMS
NFE PML: Close =w= TTig: Froe Run AvgiHeld: 100700
|FGaincl.ow fAtten: J0dB

— F —

861.7000 MHz

" Stop 862.0000 MHz
es BW 51 kHz #FVBW 150 kHz* Sweep 1.000 ms (1001 pts)
- Epgarnrus

Out-of-band (single test signal) / ESMR / Downlink / LTE 5 MHz / Upper

e | k_iyugﬂ!enm\mﬁ.-.d.\n Sl BY = - l‘l-t.-li

B Type: RMS
WFE PR Cloge —#— 1. Free Run AvglHald: 100:100
IFGoinLow BATER: 30 g8

Ref 10.00 dBm

Start £69.0000 MHz Stop #69.3000 MHz
#Res BW 51 kHz #WBW 150 kHz" Sweep 1.000 ms (1001 pts)
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+3 dB above Out-of-band (single test signal) / ESMR / Downlink / LTE 5 MHz / Lower

m kmlgﬁ!hﬂll:mt\nﬂr.n ey BH o ’;_“-

Center Fraq 861.850000 MHz . Aug Type: RMS
POk Close —#— 1rig: Free Run AvglHold: 100100
IFGainLow SArwen: 30 98

Ref 10.00 dBm

S . - W S S—

(Start £61.7000 MHz
#WRes BW 51 kHz #VBW 150 kHz®

B Type: RMS
WFE PR Cloge —#— 1. Free Run AvglHald: 100:100
IFGoinLow BATER: 30 g8

Ref 10.00 dBm

Start £69.0000 MHz Stop £69.3000 MHz
#Res BW 51 kHz #WBW 150 kHz" Sweep 1.000 ms (1001 pts)

F-TP22-03 (Rev. 06) Page 116 of 166

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-
h—a- Report No. HCT-RF-2404-FC051

Plot data of Spurious Emissions

Spurious / PS Narrowband / Uplink

Mgilent Spectrum Anafyzer Sutqlﬂ
TIED

LCHAE L1 L2 AM el 25, 24

Avg Type: Log-Pwr TRaz] FN-QIIUHI:‘!
PO Fam s 10 Free Run AvalHald: 1010 THEE

I Gain:Low #amen: 20 48 il

Start Freq 30.000000 MHz

Start 30 MHz ‘Stop 9.000 GHz|
#Res BW 100 kHz FVBW :]pﬂ kHz S_m_?up 857 ms (10001 pts)
HRA MOUE| 1A 501 E : "~ PUNCTOR | FLNCTER wib s FURLTID i | lAute Man

.—.z : i [

Spurious / PS Narrowband / Uplink / 1 Carrier / Additional 1559 MHz ~ 1610 MHz

gibenit gpndmn.ﬁmlpm '5—1:;15;
T s . hk [T TETE D309:4 T Bl (15, 21124 FR
Start Freq 1.559000000 GHz Aug Type: Prir{RMS) TR

- T o Trig:Frea Run AvalHeld: 10/10 TiFE
Ext Gair: 3072 dB Y

PEREAMP |F GasineHigh #atten. 0 dB

Auto Tung

e - e
Center Freq
15684500000 GHz]
|
Start Freq
il 1.558000000 GHz

= |
Stop Freq
1810000000 GHz

| [ CF Step
}r,p-,,.-.,.r~.f\,'||.-f-'1,.l1"r*r.,.:- iy ot e z.'.-,'-..'-.f*-_r,-‘~'.‘-'-:' -.l"-;u_-',q_.-'r'l-ia.-".-w-_'.'-L'-l.'._-¢-1'|'\,it-'l'l-,dr--<-'-n‘,-"|".-..,*v._p.lru_"Pr_‘*:-_Ju_-u"._-'-1".;." Ll 5100000 MHz

1

Start 1.55000 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz® Sweep 1.00 ms (1001 pts)
B sanus

Measured Level + Ant. Gain =-71.027 dBm + 11 dBi =-60.027 dBm(E.I.R.P.) complies with the limit 27.53(f).
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