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GENERAL REMARKS
Summary
The device under test does:

X Fulfill the general approval requirements as identified in this test report and was
selected by the customer.

L] Not fulfill the general approval requirements as identified in this test report
Attestations

This equipment has been tested in accordance with the standards identified in this test
report. To the best of my knowledge and belief, these tests were performed using the

measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the indicated
standards are calibrated regularly in accordance with 1SO 17025 requirements.

| attest that the necessary measurements were made at:

Timco Engineering Inc.
849 NW State Road 45
Newberry, FL 32669

Designation #: US1070

Tested by:

Sr. EMC Engi AT
csossene AVARIE
‘(\“f\é‘;;:ffé/’f

Name and Title  Tim Royer, Project Manager/Testing Engineer

Date 10/15/2019

Reviewed and Approved by:

Name and Title Franklin Rose, Project Manager / EMC Testing Technician
Date 10/17/2019

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 2 of 23



GENERAL INFORMATION

EUT Description

PAGING TRANSCEIVER

FCC ID

WH2-T10

Model Number

T10

Operating Frequency

462.750, 462.775, 462.800, 462.825, 462.850, 462.875, 462.900,
462.925, 465.000 MHz

Test Frequencies

462.750, 465.000 MHz

Type of Emission

10K1F1D (Narrowband Digital FM)

Modulation

FM

EUT Power Source

X 110-120Vac/50— 60Hz

] DC Power (13.8 V)

[] Battery Operated Exclusively

Test Item

L] Prototype

X Pre-Production

] Production

Type of Equipment

X Fixed

] Mobile

] Portable

Antenna Connector

BNC

Test Conditions

The temperature was 26°C
Relative humidity of 50%.

Modification to the EUT

No Modification to EUT.

Test Exercise

The EUT was placed in continuous transmit and was operated in “Test
Mode” for digital emissions tests.

Applicable Standards

ANSI/TIA 603-E:2016, ANSI C63.26 (2015), FCC CFR 47 Part 2, Part
90

Test Facility

Timco Engineering Inc. at 849 NW State Road 45 Newberry, FL 32669
USA. Designation #: US1070

Applicant:
FCC ID:
Report:

WH2-T10

2510AUT19 PT90_TestReport_Revl

SHENZHEN CONSTANT ELECTRONICS CO., LTD.

Page 3 of 23




RESULTS SUMMARY

Rule Part No. Test Item Results
2.1046(a), 90.205(g),(h),() RF Power Output PASS
2.1033(c)(4), 90.209(b)(5) Modulation Characteristics N/A

2.1047(a) Audio Frequency Response and Low Filter N/A
2.1047(b) Modulation Limiting N/A
2.1049 (¢) Occupied Bandwidth PASS
90.210(d)(1), (2) Emission Masks PASS
2.1051(a), 90.210(d)(3) Spurious Emissions at Antenna Terminals PASS
2.1053(a), 90.210(d)(3) Field Strength of Spurious Emissions PASS
2.1055(a)(2), 90.213 Frequency Stability < 5 ppm PASS
90.214 Transient Frequency Response N/A

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 4 of 23



RF POWER OUTPUT
FCC Rule Parts: FCC Part 2.1046(a), 90.205(g), (h), (i)

(g) 421-430 MH:z. Limitations on power and antenna heights are specified in 590.275.

(3) Base station authorizations in the 421-430 MHz band will be subject to Effective Radiated Power (ERP) and
Effective Antenna Height (EAH) limitations as shown in the table below. ERP is defined as the product of the power
supplied to the antenna and its gain relative to a half-wave dipole in 2 given direction. EAH is calculatad by subtracting
the Assumed Average Terrain Elevation (AATE) as listed in table 7 of 890.619 from the antenna height above mean sea

level.
Linits oF EFFecTive RapiaTen Power (ERP) CorresronDING TO EFFecTIVE ANTEMNA HEIGHTS (EAH) oF Base STATIONS IN THE 421-430
MHz BanD

Effective antenna height (EAH) in meters (feet) Maximum effective radiated power (ERP) (watts)

0-152 (0-300) 250
Above 152-305 (above 500-1000) 150
Above 305-457 (abowve 1000-1500) 75
sbove 457-5810 (above 1500-2000) 40
sbove 610-762 (above 2000-2500) 20
Above 762-914 (above 2500-3000) 15
Above §14-1219 (above 3000-4000) 10
Above 1219 (above 4000) 5

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 5 of 23



RF POWER OUTPUT

(n) 450-470 MHz. (1) The maximum allowable station effective radiated power (ERP) is dependent upcon the station's
antenna HAAT and required service area and will be authorized in accordance with table 2. Applicants requesting an ERP
in excess of that listed in table 2 must submit an engineering analysis based upon generally accepted engineering
practices and standards that includes coverage contours to demonstrate that the requested station parameters will not
produce coverage in excess of that which the applicant requires.

{2) Applications for stations where special circumstances exist that make it necessary to deviate from the ERP and
antenna heights in Table 2 will be submitted to the frequency coordinator accompanied by a technical analysis, based
upon generally accepted engineering practices and standards, that demonstrates that the requested station parameters
will not produce a signal strength in excess of 39 dBu at any point slong the edge of the requested service area. The
coordinator may then recommend any ERP appropriate to meet this condition.

(3) An applicant for a station with a service area radius greater than 32 km {20 mi) must justify the requested zervice
area radius, which may be authorized only in accerdance with table 2, note 4. For base stations with service areas greater
than 80 km, all cperations 80 km or less from the base station will be on a primary basis and all operations cutside of 80
km from the base station will be on a secondary basis and will be entitled to no protection from primary operations.

TaeLE 2—450-470 MHz—Maximum ERP/RererenceE HAAT FOR A SPECIFIC SERVICE AREA RaDius

Service area radius (km)

3 8 13 16 24 32 a0 |ag*  [6a*  |s0*
Maximum ERP (w)’ 2| 100 2spp| “spo| “2soo| “soo| “4soo|  2soo|  2soo|  4s00
Up to reference HAAT (m)? 15 15 15 27 63| 125 250 410| 9s0| 2700

"Maximum ERP indicated provides for a 39 dBu signal strength at the adge of the service area per FCC Repaort R-6602,
Fig. 2% (See §73.6599, Fig. 10 b).

2Maximum ERP of 500 watts allowed. Signal strength at the service area contour may be less than 39 dBu.

Swhen the actual antenna HAAT is greater than the reference HAAT, the allowable ERP will be reduced in accordance
with the following equation: ERP.ya,, = ERP oy * (HAAT ¢ / HAAT 020)°.

4applications for this service area radius may be granted upeon specific request with justification and must include a
technical demonstration that the signal strength at the edge of the service area does not exceed 3% dBu.

(1) 470-512 MHz Power and height limitations are specified in 88%0.307 and 90.309.
§90.307 Protection criteria.

The tables and figures listed in §90.309 shall be used to determine the effective radiated power (ERP) and antenna
height of the proposed land mobile base station and the ERP for the assodated control station (control station antenna
height shall not exceed 31 meters (100 feet) above average tarrain (AAT)).

{c) Mobile units and control stations operating on the frequencies available for land mobile use in any given
urbanized area shall afford protection to co-channel and adjacent channel television stations in accordance with the
values set forth intable Cin §80.30% and paragraph (d) of this section except for channel 15 in New York, MY, and
Cleveland, OH, and channel 16 in Detroit, MI, where protection will be in accordance with the values set forth in table D in
560.309 and paragraph (d) of this section.

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 6 of 23



RF POWER OUTPUT

Method of Measurement: TIA-603-E, 2.2.1

bDuMMY
MICROPHONE

A 4

STANDARD
TRANSMITTER .| RFPOWER
UNDER TEST ®| TRANSMITTER —™  e7eR

LOAD

Test Data: Power Measurement Table

Peak Power Output
Frequency
(MHz) dBm Watt
462.75 27.45 0.556
465 27.44 0.555

Part 2.1033 (c)(8) DC Input into Final Amplifier
INPUT POWER: (110 V) (0.65 A) = 71.5 Watts

Result: Meets Requirements

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 7 of 23



OCCUPIED BANDWIDTH

FCC Rule Parts: 2.1049 (¢)

(c) Radictelephone transmitters equipped with 2 device to limit modulation or peak envelope power shall be
modulated as follows. For single sideband and independent sideband transmitters, the input level of the modulating

signal shall be 10 dB greater than that necessary to produce rated peak envelope power.

(1) Other than single sideband or independent sideband transmitters—when modulated by a2 2500 Hz tone at an
input level 16 dB greater than that necessary to produce 50 percent modulation. The input level shall be established at

the frequency of maximum response of the audio modulating circuit.

Method of Measurement: ANSI C63.26, 5.4.4 (using Test Setup from TIA 603-E 2.2.11, below)

Note: The receiver’s automatic 99% Occupied Bandwidth function was used. The function is
identical in operation to ANSI C63.26, 5.4.4, Step e).

DUMMY AUDIO
MICROPHONE | GENERATOR

STANDARD
TRANSMITTER SPECTRUM
UNDER TEST > TRAT%“:BTER P ANALYZER

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.

FCC ID: WH2-T10

Report: 2510AUT19 PT90_TestReport_Revl
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OCCUPIED BANDWIDTH 99%0

Test Data: 9K99F1D

® “ RBN 300 Hz Marker 1 [T1 ]
VBN 1 KHz 16.58 dBr
Ref 31.3 dBn “Att O dB SAT 350 ms 462755819453 MHz
"0 Offict 313 B OBV _|0.0044(240 K&
Temp |1 [T1 OBN]
4.93 dar ([N
- ~ 20 462_ 750791626 MHz
RV Temp |2 [T1 OpV]
=N 10 /\/\}\/\"/\ / {\A/\v\/\/\ 4_27dB¢LVL
F \]V \ ( ( ) \/?2 4ad2 760795047 MHz
C ﬂ\l \l'\
UL -
10 '
LA AL agy V\m M AN A
AT uniciyiciin®
AC
—-30
=40
= 9|
a0
Certer 462.7558195 MHz 3.072176471 KHz/ Span 30.72176471 kHz
Date: 3.0CT.2019 15:16:11
999% OBW = 9.994 kHz
Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 9 of 23



EMISSION MASKS
FCC Rule Parts: 90.210(d)(D), (2

AppuicaeLe Emission Masks

Mask for equipment Mask for equipment

with audio low without audio low
Frequency band (MHz) pass filter pass filter
421-51223 B.D,orE C.D.orE

2Equipment 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 eguipment designed to operate with a 5.25 kHz channel bandwidth must meet the reguirements
of Emission Mask E.

SEquipment may alternatively meet the Adjacent Channel Power limits of §20.221.

Requirements:

(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) On any frequency from the center of the authorized bandwidth f; to 5.625 kHz removed from fy: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4
in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(f4—2.88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4
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.

Method of Measurement: ANSI C63.26, 5.4.4 (using Test Setup from TIA 603-E 2.2.11, below)

DUMMY ¢ AUDIO
MICROPHONE GENERATOR

y

STANDARD
TRANSMITTER SPECTRUM
Y |

TRANSMITTER
ANALYZER
UNDER TEST LOAD

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 10 of 23



EMISSION MASK B - NARROWBAND FM (12.5 kHz)

Test Data: 462.75 MHz

® “RBN 200 Hz Marker 1 [T1 ]
VBN 500 Hz _34.32 dRv
Ref 27.6 dBm “Att O dB SNT 2.5 s 462800000000 MHz
Oofffet 31/3 oB |J
IMIT OHEOK \PASS
X [ A
= [1C U

LM

Canter 462.75 VHz 10 kHz/ Span 100 kHz

Date: 15.0CT.2019 15:53:26

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 11 of 23



EMISSION MASK B

Test Data: 465.00 MHz

® “RBN 200 Hz Marker 1 [T1 ]
VBN 500 Hz -31.45 dBr
Ref 27.6 dBn “AtE O dB SAT 2.5 s 464962179487 MHz
Oofffet 31/3 B |J
IMIT GHECK \PASS
X N
= |10

LM

| M!”l““ WJWW,M.MW T

LA L1 AL AC

Center 465 VHz 10 kHz/ Span 100 kHz

Date: 15.0CT.2019 15:51:36

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 12 of 23



SPURIOUS EMISSIONS AT ANTENNA TERMINALS (CONDUCTED)
FCC Rule Parts: FCC Part 2.1051(a), 90.210(d)(3)

Requirements:

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

Method of Measurement: ANSI/TIA-603-E

Test Procedure: TIA 603-E, 2.2.13

AUDIO
GENERATOR
RF SIGNAL SPECTRUM
GENERATOR ANALYZER
DUMMY
MICROPHONE Stepl) Filter by-pass
STANDARD NOTCH
TRANSMITTER Lo —
—o — TRANSMITTER FILTER
UNDER TEST LoAD

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 13 of 23



SPURIOUS EMISSIONS - NARROWBAND FM

Test Data: 462.75 MHz

Emission )
Frequency Power Output | Antenna Gain | AntennaLoss ERP (dBm) Limit (dBc) Limit (dBm) Margin (dB)
(dBm) (dB) (dB)

(MHz)

462.75 37.00 0.00 0.59 36.41 n/a n/a n/a
925.50 -59.09 0.00 52.86 -111.95 50.00 -13.00 98.95
1388.25 -60.48 0.00 42.39 -102.87 50.00 -13.00 89.87
1851.00 -70.28 0.00 45.76 -116.04 50.00 -13.00 103.04
2313.75 -35.48 0.00 53.16 -88.64 50.00 -13.00 75.64
2776.50 -51.33 0.00 41.69 -93.02 50.00 -13.00 80.02
3239.25 -56.12 0.00 43.35 -99.47 50.00 -13.00 86.47
3702.00 -49.00 0.00 30.66 -79.66 50.00 -13.00 66.66
4164.75 -55.53 0.00 31.23 -86.76 50.00 -13.00 73.76
4627.50 -64.62 0.00 17.91 -82.53 50.00 -13.00 69.53

Result: Meets Requirement

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 14 of 23



SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Test Data: 465.00 MHz

Emission )
Frequency Power Output | Antenna Gain | AntennaLoss ERP (dBm) Limit (dBc) Limit (dBm) Margin (dB)
(dBm) (dB) (dB)

(MHz)

465.00 48.95 0.00 0.59 48.36 n/a n/a n/a
930.00 -57.15 0.00 52.86 -110.01 61.95 -13.00 97.01
1395.00 -61.76 0.00 42.39 -104.15 61.95 -13.00 91.15
1860.00 -43.63 0.00 45.76 -89.39 61.95 -13.00 76.39
2325.00 -46.88 0.00 53.16 -100.04 61.95 -13.00 87.04
2790.00 -37.28 0.00 41.69 -78.97 61.95 -13.00 65.97
3255.00 -58.95 0.00 43.35 -102.30 61.95 -13.00 89.30
3720.00 -56.08 0.00 30.66 -86.74 61.95 -13.00 73.74
4185.00 -42.78 0.00 31.23 -74.01 61.95 -13.00 61.01
4650.00 -51.80 0.00 17.91 -69.71 61.95 -13.00 56.71

Result: Meets Requirement

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 15 of 23



SPURIOUS EMISSIONS AT ANTENNA TERMINALS
FIELD STRENGTH OF SPURIOUS EMISSIONS

FCC Rule Parts: FCC Part 2.1053(a), 90.210(d)(3)

Method of Measurement: ANSI C63.26, 5.5.4

Test Site Setup:

4m
}» Measu.remem‘*
Distance
Ant
EUT T D%n
|

— 1 T
Turntable |ggor1sm|lM
‘ RF Test
Receiver
[ | —
S S
Ground Plane
EUT Orientation(s):
Y
» Direction of measwring anenna
S X
e
S
/ T\\
¥y N N
.
A
fr—
—Zp ||| (O
/ /S
./ |/
z \
AN

Note: The tabulated data shows the results of the radiated field strength emissions test. The
spectrum was scanned from the lowest frequency generated internally to at least the tenth
harmonic of the fundamental. This test was conducted in accordance with the standard listed
above using the substitution method. Measurements were made at the test site of TIMCO
ENGINEERING, INC. located at 849 NW State Road 45, Newberry, FL 32669. The measurements
below represent the worst case of all the frequencies tested.

Note: The six (6) highest emissions or more of each worst-case operational modes of the EUT are
represented below. Emissions 20 dB below the limit are not required to be reported.

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 16 of 23



FIELD STRENGTH OF SPURIOUS EMISSIONS

Power Output Limit

dBm Watts dBc dBm

27.45 0.56 47.45 -20.00

Test Data: 462.75 MHz

Tuned Emission Meter AEER G LSS AT Field Feld
Frequency Frequency Reading Polarity (dB) Factorl(dB/m) Strength Distance (m) Strength ERP (dBm) Limit (dBm) | Margin (dB)

(MHz) (MHz) (dBpv) (dBpVv/m) (dBpV/m)

462.75 925.50 43.00 H 3.38 20.44 66.82 3.000 66.82 -30.55 -20.00 10.55
462.75 925.50 49.45 H 3.38 20.44 73.27 3.000 73.27 -24.10 -20.00 4.10
462.75 1388.25 21.32 H 3.97 28.18 53.47 3.000 53.47 -43.91 -20.00 23.91
462.75 1388.25 22.16 vV 3.97 28.18 54.31 3.000 54.31 -43.07 -20.00 23.07
462.75 1851.00 26.98 \ 4.70 28.33 60.01 3.000 60.01 -37.37 -20.00 17.37
462.75 1851.00 21.82 H 4.70 28.33 54.85 3.000 54.85 -42.53 -20.00 22.53
462.75 2313.75 24.33 H 5.21 31.11 60.65 3.000 60.65 -36.72 -20.00 16.72
462.75 2313.75 30.04 \ 5.21 31.11 66.36 3.000 66.36 -31.01 -20.00 11.01
462.75 2776.50 36.83 \ 5.62 31.85 74.30 3.000 74.30 -23.08 -20.00 3.08
462.75 2776.50 34.18 H 5.62 31.85 71.65 3.000 71.65 -25.73 -20.00 5.73
462.75 3239.25 27.83 H 6.17 32.35 66.35 3.000 66.35 -31.03 -20.00 11.03
462.75 3239.25 26.41 v 6.17 32.35 64.93 3.000 64.93 -32.45 -20.00 12.45
462.75 3702.00 24.92 \ 6.65 32.68 64.25 3.000 64.25 -33.13 -20.00 13.13
462.75 3702.00 24.69 H 6.65 32.68 64.02 3.000 64.02 -33.36 -20.00 13.36
462.75 4164.75 12.85 H 6.58 33.20 52.63 3.000 52.63 -44.75 -20.00 24.75
462.75 4164.75 16.10 \ 6.58 33.20 55.88 3.000 55.88 -41.50 -20.00 21.50
462.75 4627.50 17.48 vV 7.17 33.38 58.03 3.000 58.03 -39.35 -20.00 19.35
462.75 4627.50 14.21 H 7.17 33.38 54.76 3.000 54.76 -42.62 -20.00 22.62

Result: Meets Requirement

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 17 of 23




FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Data: 465 MHz

Tuned Emission Meter Antenna Coax Loss Correction Field Field
Frequency Frequency Reading Polarity (dB) Factor (dB/m) Strength Distance (m) Strength ERP (dBm) Limit (dBm) | Margin (dB)

(MHz) (MHz) (dBuv) (dBpv/m) (dBuV/m)

465.00 930.00 38.54 \ 3.45 22.10 64.09 3.000 64.090 -33.287 -20.00 13.29
465.00 930.00 44.82 H 3.45 22.10 70.37 3.000 70.370 -27.007 -20.00 7.01
465.00 1395.00 19.94 H 4.02 28.47 52.43 3.000 52.434 -44.943 -20.00 24.94
465.00 1395.00 27.79 \ 4.02 28.47 60.28 3.000 60.284 -37.093 -20.00 17.09
465.00 1860.00 21.29 vV 4.76 28.88 54.93 3.000 54.932 -42.446 -20.00 22.45
465.00 1860.00 23.18 H 4.76 28.88 56.82 3.000 56.822 -40.556 -20.00 20.56
465.00 2325.00 21.94 H 5.31 31.04 58.29 3.000 58.294 -39.083 -20.00 19.08
465.00 2325.00 32.18 \ 5.31 31.04 68.53 3.000 68.534 -28.843 -20.00 8.84
465.00 2790.00 38.91 \ 5.66 32.41 76.98 3.000 76.975 -20.402 -20.00 0.40
465.00 2790.00 37.42 H 5.66 32.41 75.49 3.000 75.485 -21.892 -20.00 1.89
465.00 3255.00 25.55 H 6.26 32.31 64.12 3.000 64.122 -33.255 -20.00 13.25
465.00 3255.00 18.26 \ 6.26 32.31 56.83 3.000 56.832 -40.545 -20.00 20.54
465.00 3720.00 23.03 \ 6.72 32.64 62.39 3.000 62.390 -34.987 -20.00 14.99
465.00 3720.00 22.64 H 6.72 32.64 62.00 3.000 62.000 -35.377 -20.00 15.38
465.00 4185.00 13.39 H 8.42 33.14 54.95 3.000 54.947 -42.430 -20.00 22.43
465.00 4185.00 12.65 \ 8.42 33.14 54.21 3.000 54.207 -43.170 -20.00 23.17
465.00 4650.00 11.57 \ 7.14 33.32 52.03 3.000 52.026 -45.351 -20.00 25.35
465.00 4650.00 11.41 H 7.14 33.32 51.87 3.000 51.866 -45.511 -20.00 25.51

Result: Meets Requirement. Some emissions are within measurement
uncertainty from limit.

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 18 of 23




FIELD STRENGTH OF SPURIOUS EMISSIONS

FREQUENCY STABILITY

FCC Rule Parts: FCC Part 2.1055(a)(2), 90.213

MiniMun FREQUENCY STABILITY

[Parts per millicn {(ppm)]

Mobhile stations

Frequency range (MHz) |Fixed and base stations |Over 2 watts output power (2 watts or less output power
421-512 7111435 55 s

7In the 421-512 MHz band, fixed and base stations with a 12.5 kHz channel bandwidth must have a frequency
stability of 1.5 ppm. Fixed and base stations with a 6.25 kHz channel bandwidth must have a frequency stability of 0.5

8In the 421-512 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth must have a
freguency stability of 2.5 ppm. Mchile stations designed to operate with 2 .25 kHz channel bandwidth must have a
freguency stability of 1.0 ppm.

"paging transmitters operating on paging-only frequencies must operate with frequency stability of 5 ppm in the
150-174 MHz band and 2.5 ppm in the 421-512 MHz band.

"Control stations may operate with the frequency tolerance specified for associated mobile frequencies.

Method of Measurements: TIA 603-E, 2.2.2

DUMMY
MICROPHONE
A 4
TRANSMITTER STANDARD o RF
UNDER TEST | TRANSMDTER ™1 counTer

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
Report: 2510AUT19 PT90_TestReport_Revl Page 19 of 23



FREQUENCY STABILITY

Test Data: Frequency Error Measurement Plot

Frequency Stability
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Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.

FCC ID: WH2-T10
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FREQUENCY STABILITY

Test Data: Frequency Error Measurement Table

FCC Part 90 Limit 5.0 ppm
FCC Part 90 Limit, as ppb 5000 ppb (Parts per Billion)
FCC Part 90 Limit, as % 0.00050 %
Strictest Combined Limit, as Hz 2313.776 Hz
Combined Lower Limit 462.752816 MHz
Combined Upper Limit 462.757444 MHz
Rated Supply Voltage 110.0 Wi AC (IDC

Temperature / Voltage Variation

Temperature (°C) Supplied Voltage (V) Frequency (MHz) Deviation (kHz)
-30 110.0 462.755190 -0.060
-20 110.0 462.753511 1.619
-10 110.0 462.755060 0.070
0 110.0 462.755040 0.090
+10 110.0 462.755060 0.070
+20 (reference) 110.0 462.755130 0.000
+20 93.5 462.755130 0.000
+20 126.5 462.755130 0.000
+30 110.0 462.755120 0.010
+40 110.0 462.755100 0.030
+50 110.0 462.755030 0.100

RESULT: Meets Requirements

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
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STATEMENT OF MEASUREMENT UNCERTAINTY

The data and results referenced in this document are true and accurate. The measurement
uncertainty was calculated for all measurements listed in this test report according To CISPR 16—4
or ENTR 100-028 Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4: “Uncertainty in EMC Measurements” and is documented in the Timco
Engineering, Inc. quality system according to DIN EN ISO/IEC 17025. Furthermore, component
and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device.

Hereafter the best measurement capability for Timco Engineering, Inc. is reported:

Test Items Measurer_nent Notes
Uncertainty

RF Frequency Accuracy + 49.5 Hz (€B)
RF Conducted Power +0.93dB (1)
Conducted spurious emission of transmitter valid up to 40GHz +1.86dB
Occupied Bandwidth +2.65%
Audio Frequency Response +1.86dB
Modulation limiting +1.88%
Radiated RF Power +1.4dB
Maximum frequency deviation:

Within 300 Hz and 6kHz of audio freq. +1.88%

Within 6kHz and 25kHz of audio Freq. +2.04%
Rad Emissions Sub Meth up to 26.5GHz +2 14dB
Adjacent channel power +1.47dB (@B)
Transient Frequency Response +1.88%
Temperature +1.0°C (@D)
Humidity +5.0%

Notes: (1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=1.96.

Applicant: SHENZHEN CONSTANT ELECTRONICS CO., LTD.
FCC ID: WH2-T10
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EMC EQUIPMENT LIST

Device Manufacturer Model S Cal/Char Date DU
Number Date
Coaxial Cable -
BMBM-0065-01 Belden BMBM-0065-01 07/18/18 07/18/20
Black DC-2G
A”te””f(:)SB?'CO”ma' Eaton 94455-1 1057 12/13/17 12/13/19
Antenna: Log- Electro-Metrics LPA-25 1122 08/26/17 08/26/20
Periodic 1122
Temperature . .
Chamber LARGE Tenney Engineering TTRC 11717-7 N/A N/A
Frequency Counter HP 5385A 3242A07460 08/22/17 08/22/20
Small Chamber
Coaxial Cable - Chamber KMKM-0244-02
Chamber 3 cable set Micro-Coax 3 cable set (backup) KMKM-0670-01 N/A N/A
(backup) p KFKF-0197-00
CHAMBER Panashield 3M N/A 12/31/17 12/31/19
Antenna: Double-
Ridged Horn/ETS ETS-Lindgren 3117 00041534 03/01/17 03/01/20
Horn 2
Software: Field Timco N/A Version 4.10.7.0 N/A N/A
Strength Program
Type K J Martel 303 080504494 11/02/17 11/02/19
Thermometer
EMI Test Receiver R
&S ESU 40 Rohde & Schwarz ESU 40 100320 04/01/16 04/01/20
Bore-sight Antenna Sunol Sciences TLT2 N/A N/A N/A
Positioning Tower
Tunable Notch Filter
250-850 MHz Eagle TNF-200 250-850 MHz (#19) 11/19/17 11/19/19
Terminator N 20W
DC-18G Narda 8205 #14 04/06/17 04/06/20
DC Power Supply HP 6286A 1744A03842 N/A N/A

*EMI RECEIVER SOFTWARE VERSION

The receiver firmware used was version 4.43 Service Pack 3

Applicant:
FCC ID:
Report:

END OF TEST REPORT

SHENZHEN CONSTANT ELECTRONICS CO., LTD.
WH2-T10
2510AUT19 PT90_TestReport_Revl
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