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GENERAL INFORMATION

Product Description for EqQuipment under Test (EUT)

The Hytera Communications Corporation Limited ’s product, model: BD502 VHF

(FCC ID: YAMBD50XVHF) (the "EUT") in this report is a Digital Portable Radio, which was
measured approximately:11.85 cm (H) x 5.65 cm (W) x 4.4 cm (H), rated input voltage: DC7.2V
Li-ion battery or DC12.0V charging from adapter.

Adapter Information:

P/N: PS1014

MODEL: HKA01212010-XQ
INPUT: 100-240V~50/60Hz 0.5A
OUTPUT: DC 12.0V, 1.0A

Note: The series product, model BD502 VHF, BD505 VHF, BD506 VHF, BD508 VHF are electrically
identical, the difference between them just is the model name, we selected BD502 VHF for fully testing,
the details were explained in the declaration letter.

*All measurement and test data in this report was gathered from final production sample, serial number:

160930010 (assigned by the BACL, Chengdu). It may have deviation from any other sample. The EUT
supplied by the applicant was received on 2016-10-08, and EUT conformed to test requirement.

Objective
This test report is prepared on behalf of Hytera Communications Corporation Limited in
accordance with Part 2, Part 22 and Part 90 of the Federal Communications Commission rules.

Related Submittal(s)/Grant(s)

No related submittal(s).
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Test Methodology

All tests and measurements indicated in this document were performed in accordance with the
Code of federal Regulations Title 47 Part 2, Sub-part J as well as the following individual parts:

Part 90 — PRIVATE LAND MOBILE RADIO SERVICES
Applicable Standards: TIA-603-D.

The uncertainty of any RF tests which use conducted method measurement is £3.17 dB, the
uncertainty of any radiation on emissions measurement is:

30M~200MHz: +4.7 dB;
200M~1GHz: +6.0 dB;
1G~6GHz: +5.13dB;
6G~25GHz: +5.47dB;

And the uncertainty will not be taken into consideration for all test data recorded in the report.

Test Facility

The test site used by BACL to collect test data is located in the 5040, HuiLongWan Plaza, No. 1,
ShaWan Road, JinNiu District, ChengDu, China.

Test site at BACL has been fully described in reports submitted to the Federal Communication
Commission (FCC). The details of these reports have been found to be in compliance with the
requirements of Section 2.948 of the FCC Rules on April 24, 2015. The facility also complies
with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2014.

The Federal Communications Commission has the reports on file and is listed under FCC
Registration No.: 560332. The test site has been approved by the FCC for public use and is
listed in the FCC Public Access Link (PAL) database.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode.

EUT Specification:

Operating Frequency Band 136-174 MHz
Modulation Mode FM/4FSK
Channel Spacing 12.5 kHz
High: 5W
Rated Output Power Low: 1W
Support Equipment List and Details
Manufacturer Description Model Serial Number
N/A Terminal Load N/A N/A
(50 Q)
HP RF Communications Test Set 8920A 00 247
N/A Splitter N/A N/A
Block Diagram of Test Setup
Conducted:
Test
Equipment
HP 8920A EUT
Splitter

Report No.: RDG160930010
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Radiated:
}\
50Q —
EUT :
Load e
&
e
Non-conductive table 150 cm
above Ground Plane l
< | 1.5 Meter | >
Page 7 of 40
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§1.1310 and §2.1093 RF Exposure Compliant
§ 22§722';9§4966 205 RF Output Power Compliant
§2.1047;8§90.207 Modulation Characteristic Compliant
§2.1049;§22.357;§ 2
2.731;890.209; Occupied Bandwidth & Emission Mask Compliant
§90.210
§2.1051; Souri o . c .
§22.861:890.210 purious Emission at Antenna Terminal ompliant
§22 %%‘11.%59%;210 Spurious Radiated Emissions Compliant
22§325;9§5956 213 Frequency Stability Compliant
§90.214 Transient Frequency Behavior Compliant
Report No.: RDG160930010 Page 8 of 40
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FCC 81.1310 & §2.1093 - RF EXPOSURE

Applicable Standard
FCC§1.1310 and §2.1093.

Test Result
Compliant, please refer to the SAR report: RDG160930010-20A.
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FCC 82.1046 &8 22.727&890.205- RF OUTPUT POWER

Applicable Standard
FCC §2.1046, § 22.727 and §90.205.

Test Procedure
Conducted RF Output Power:
TIA-603-D section 2.2.1

The RF output of the transmitter was connected to the input of the spectrum analyzer through
sufficient attenuation.

Spectrum Analyzer setting:

RBW VBW
100 kHz 300 kHz

Test Equipment List and Details

Calibration | Calibration

Manufacturer Description Model No. Serial No. Date Due Date

Rohde & Schwarz Signal Analyzer FSI1Q26 831929/005 2016-09-21 | 2017-09-20

N/A RF Attenuator 20dB N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 28.2°C
Relative Humidity: 46 %
ATM Pressure: 101.1 kPa

The testing was performed by Lorin Bian on 2016-10-26.
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Test Result: Compliant. Please refer to following tables.

FCC Part 90:
Conducted
Channel
Modulation Spacing fc Ol ALt LS Note
(kHz) (MHz) (W)
High Low
136.0125 4,99 1.06 Not for FCC Review
FM 155.7525 5.04 1.05 /
125 173.9875 5.04 1.07 /
' 136.0125 5.03 1.08 Not for FCC Review
4FSK 155.7525 5.08 1.12 /
173.9875 5.04 1.09 /
FCC Part 22:
Conducted
Channel
Modulation Spacing fe Output Power Note
(kHz) (MHz) (W)
High Low

FM 125 161.6 5.03 1.05 /
4FSK ' 161.6 5.07 1.09 /

Note: The rated high power is 5W (37 dBm) and low power is 1W (30 dBm).

Report No.: RDG160930010
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FCC §2.1047 & §90.207 - MODULATION CHARACTERISTIC

Applicable Standard

FCC§2.1047 & §90.207:

(a) Equipment which utilizes voice modulated communication shall show the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz. for equipment
which is required to have a low pass filter, the frequency response of the filter, or all of
the circuitry installed between the modulation limited and the modulated stage shall be

supplied.
(b) Equipment which employs modulation limiting, a curve showing the percentage of
modulation versus the modulation input voltage shall be supplied.

Test Procedure
Test Method: TIA/EIA-603 2.2.3

Test Equipment List and Details
Manufacturer Description Model No. | Serial No. Cellliigh || CelllsrEen
Date Due Date
RF Communications
HP Test Set 8920A 00 247 2016-08-10 | 2017-08-10
N/A RF Attenuator 20dB N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data
Environmental Conditions
Temperature: 28.2°C
Relative Humidity: 46 %
ATM Pressure: 101.1 kPa

The testing was performed by Lorin Bian on 2016-10-26.

Test Result: Compliant. Please refer to following table and plots.

Page 12 of 40
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MODULATION LIMITING

Carrier Frequency: 155.7525MHz, Channel Spacing = 12.5 kHz

Instantaneous Steady-state
Audio Frequency Deviation | Deviation | Deviation | Deviation Limit
(Hz) (@+20dB) | (@-20dB) | (@+20dB) | (@-20dB) [kHZz]
[kHZz] [kHz] [kHZz] [kHz]
300 0.981 0.125 0.962 0.102 2.5
400 1.326 0.139 1.279 0.108 2.5
500 1.739 0.156 1.716 0.127 2.5
600 1.866 0.154 1.845 0.127 2.5
700 1.925 0.178 1.896 0.148 2.5
800 1.972 0.166 1.945 0.155 2.5
900 2.081 0.185 2.067 0.165 2.5
1000 2.249 0.197 2.219 0.176 2.5
1200 2.246 0.229 2.223 0.201 2.5
1400 2.181 0.248 2.165 0.221 2.5
1600 2.129 0.279 2.106 0.254 2.5
1800 2.121 0.292 2.083 0.268 2.5
2000 2.069 0.314 2.045 0.281 2.5
2200 2.024 0.325 2.003 0.302 2.5
2400 1.992 0.343 1.977 0.317 2.5
2600 2.141 0.361 2.127 0.338 2.5
2800 2.142 0.381 2.128 0.366 2.5
3000 1.853 0.372 1.831 0.351 2.5
Modulaton Limiting
3.0
25

2o ﬂ«,.a‘ﬂ/-_-—sm ———— f.....--...\\\

g L3
Z n /
o [ =L
B
E s
=] - _ — =
co
a0 a0 00 1200 1500 1800 2100 2400 2700 0m
Audic Input Level {dB}
Lastanzansous Dev fation (@) +2048) [KEic] — Instantansous Daviation (@) -22dB]) [BEEc]
— Eteady-stabe Devistion @ +H20dB) ‘KIix| — Sheady -stabe Devision (§)-204B) (ETIx]
.
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Audio Frequency Response

Carrier Frequency: 155.7525 MHz, Channel Spacing = 12.5 kHz

Audio Response
Frequency Attenuation
Hz dB
300 -11.29
400 -8.56
500 -6.22
600 -4.42
700 -3.19
800 -2.03
900 -0.85
1000 0.00
1200 1.61
1400 2.85
1600 3.93
1800 4.73
2000 5.38
2200 5.97
2400 6.53
2600 7.24
2800 8.06
3000 7.64

AUDIO FREQUENCY RESPONSE

120

@ o P <=
§ 20 /’//:’/
= f/{f
: / =
g oe—
.
2 430 /

29 00 1000 2000

FREQUENCY (Hz)
—— Andio frequency response —— wmit — lowlmit
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Audio Frequency Low Pass Filter Response

Carrier Frequency: 155.7525 MHz, Channel Spacing = 12.5 kHz, high power level

Audio Respon_se Limit
Frequency Attenuation

kHz dB dB
3.0 -2.6 0.0
3.5 -9.5 -6.7
4.0 -15.2 -12.5
5.0 -25.3 -22.2
7.0 -39.5 -36.8
10.0 -55.1 -52.3
15.0 -72.6 -69.9
20.0 -85.4 -82.5
30.0 -85.6 -82.5
50.0 -85.5 -82.5
70.0 -85.6 -82.5

RESPONSE ATTENUATION (dB)
BE&z8Ea88 s

AUDICO FREQUENCY RESPONSE

\ N
\k\
\\\
N
N
N
AN
AN
N
N FRIQUINC::::Hz) _ *m

_— F.eq)mqa
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FCC 82.1049& §22.357 & § 22.731 &890.209 & §890.210 — OCCUPIED
BANDWIDTH & EMISSION MASK

Applicable Standard
FCC §2.1049, §22.357, § 22.731, §90.209 and §90.210

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 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

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 fO to 5.625 kHz removed from fO:
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.

et rm et — i mm—— - . = - -
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§22.357 Emission types.

Any authorized station in the Public Mobile Services may transmit emissions of any type(s) that comply
with the applicable emission rule, i.e. §22.359, §22.861 or §22.917

§22.731 Emission limitations.

Upon application for multichannel operation, the FCC may authorize emission bandwidths wider than
those specified in §22.357, provided that spectrum utilization is equal to or better than that achieved by
single channel operation.

Test Equipment List and Details

Calibration | Calibration

Manufacturer Description Model No. Serial No. Date Due Date

Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 2016-09-21 | 2017-09-20

N/A RF Attenuator 20dB N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through
sufficient attenuation.

Test Data

Environmental Conditions

Temperature: 28.1~29.0 °C
Relative o
Humidity: 43~48 %
ATM Pressure: 100.6~100.7 kPa

The testing was performed by Lorin Bian from 2016-10-26 to 2016-10-27.
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Test Result: Compliant. Please refer to the following tables and plots.

FCC Part 90:
) 26 dB 99% Occupied
Modulation | Channel fe Bandwidth Bandwidth Power Level
Mode Spacing
MHz kHz kHz

10.40 9.82 High

FM 12.5 kHz
10.30 9.82 Low

155.7525 -

10.20 7.72 High

4FSK 12.5 kHz
9.75 7.1 Low

FCC Part 22:
) ¢ 26 dB 99% Occupied
Modulation | Channel c Bandwidth Bandwidth Power Level
Mode Spacing
MHz kHz kHz
10.30 9.82 High
FM
12.5 k4 161.6 10.30 9.82 Low
Kz ' 9.90 7.72 High
4FSK

10.00 7.52 Low

Note: Emission bandwidth was based on calculation method instead of measurement.
Emission Designator

Per CFR 47 §2.201& §2.202, BW = 2M + 2D

For FM Mode (Channel Spacing: 12.5 kHz)

Emission Designator 11KOF3E

In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz deviation.
BW = 2(M+D) = 2*(3.0 kHz + 2.5 kHz) = 11 kHz = 11K0

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 12.5 kHz channel spacing FM mode is 11KOF3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule (title 47CFR 2.1049) was used for digital mode. It basically states that 99%
of the modulation energy falls within X kHz, in this case, 7.60 kHz. The emission mask was
obtained from 47CFR 90.210(d).

F1D and F1E portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital mode is 7K60F1D and
7KG6OF1E.
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Part 90:

Occupied Bandwidth — FM, 155.7525 MHz, High Power Level

Delta 1 [T1] RBW 100 Hz RF Att 30 4B
Ref Lvl 8.32 4B VEW 1 kBEz
40 dBm 10.40080160 kHz SWT 25 s Unit dBm
a0
20.1 HBE Offspt Y.l ARt
D1 34.38 dBm 1de. 7473457 .;“
30 Al 1T
20 Py
ol
Tq1
L i 1
1o I 2 dB
MAX 1H
[
10
-20
30
40
_bc*"“‘“}\ﬂ;lwaﬁ\mﬂ iy
G0

Center 155.7525 MH=z 5 kHz/ Span 50 kHz
Date: 27.00T.2016 0&6=241:12
Emission Mask - Type D
RBW 100 Hz RF Att 30 4B
Fef Lvl VEW 1 kE:=z
40 dBm SWT 25 = Unit ABm
an
20.1 gB Cffset
Ex
30
20 T
10 }f
MAX // h 1u7

o |
10
20-EM - ‘ ‘
30 7 “
40 i}
50 I
-&0 !

Center 155.752%5 MH=z S kHz/ Span S0 kHz

Date:

27.0C0T. 2016

06:40:08
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Occupied Bandwidth — FM, 155.7525 MHz, Low Power Level

Delta 1 [T1] RBW 100 Hz RF Att 30 4B
Raf Lwl 15.74 4B VEW 1 kE:z
40 dBm 10.30080120 kHzZ SWT 25 s Unit dBm
a0
20.1 HBE Offspt
30j=E—2oF B
20
10 __'
1MAX B\
D2 |3.71 dBEm i &
. I
10 =
i
-20 j 1
=30
40
! k
6r~| u v u v l

Center 155.

® Raf Lwl

40 dBm
40

7525 MH=z

27.0C0T.2016é

5 kH=z/
ODG:42:48

Emission Mask - Type D
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Occupied Bandwidth — 4FSK, 155.7525 MHz, High Power Level

Delta 1 [T1] RBW 100 Hz RF Att 30 4B
Raf Lwl Z.80 4B VEW 1 kE:z
40 dBm 10.20040080 kHz SWT 25 s Unit dBm
a0
20.1 HBE Offspt
gc—El 3125 dBm
20
10
IMAZR2 15,25 dBm
[
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-20
o rfyl ]’\Lu
40 *ﬁ\‘
[N, I\
G0 l i
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Emission Mask - Type D
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Occupied Bandwidth — 4FSK, 155.7525 MHz, Low Power Level

Delta 1 [T1] RBW 100 Hz RF Att 30 4B
Fef Lvl 0.33 4B VEW 1 kE:=z
40 dBm 5.74%49900 kH=z SWT 25 = Unit dBm
a0
20,1 HB Offspt 1|
185.74
a0 AlllTL
Dl 24.42 dEm E
20 OFH 2
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148
10 — T TT1
. h\” e
! D2 |-1.58 <& L
3}
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-20
-10 .11
40
W )
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Emission Mask - Type D

Span 50 kH=z

RBW 100 Hz RF Att 30 4B
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Part 22:

Occupied Bandwidth —-FM, 161.6 MHz, High Power Level

Delta 1 [T1] RBW 100 Hz RF Att 30 4B
Ref Lvl 13.60 4B VEW 1 kBEz
40 dBm 10.30060120 kH=z SWT 25 s Unit dBm
40
20.1 HBE Offspt YiliT
D1 34.22 dBm
Dl 3 iE 4T
30 —TTTT
| il
0 53 )
T -
11 fyorrl
7 1
10
Dz 22 dE|
MAX .
1lgl
[
10
-20
=30
40
-50 %ﬂ
G0 \ [

Center 161.6 MH=zZ 5 kHz/ Span 50 kHz

Date: 27.0C0T. 2016 06:249:

Occupied Bandwidth — FM, 161.6 MHz, Low Power Level

51

Marker 1 [T1] RBW 100 Hz RF Att 30 4B
Raf Lwl 2.18 dBm VEW 1 kE:z
40 dBm 161.59454950 MHz SWT 25 s Unit dBm
40
20.1 HB GEfset Yilir1
1¢
0P are—iPm Orq
vT [T1
20 141,595
T 1]
1
10 = ZTTTT
MAX .
D2 |3.38 dB| E
[
10
20
=30
=40
50
-&0 ‘l -

Center 16l1.6 MH=z S kHz/ Span S0 kH=z

Date: 2T7.00T.2016 D6=46:36
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Occupied Bandwidth — 4FSK, 161.6 MHz, High Power Level

Delta 1 [T1) RBW 100 Ez RF Att 30 4B
Fef Lvl 0.88 4B VEW 1 kE:=z
40 dBm S5.899%79960 kH=z SWT 25 = Unit dBm
an
20.1 HBE Offset v (1
|01 so0.s8 dbm . 1
0 Al|lT1
20 w3
Ve [T1
1i
10 ‘_1 T
RED2 4,88 dBpm 142
0 /
10
-20
-30 V IMll
40 \1{
p L\"ﬁP W\l f\
a0 |

Center 161.6 MH=zZ 5 kHz/ Span 50 kHz

Date: 26.0C0T.201é6 06:46:32

Occupied Bandwidth — 4FSK, 161.6 MHz, Low Power Level

Delta 1 [T1] RBW 100 Hz RF Att 30 4B
Fef Lvl 0.85 4B VEW 1 kE:=z
40 dBm 10.00000000 kH=z SWT 25 = Unit ABm
a0
20.1 B Offspt vy (713
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30 Al|1T1
D1 24 B
20 O 7
Y [T1
1
10 — T T
1MAX bp' H
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v 7 -1.32 Li
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-20
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Center 16l.6 MHz

26.0CT. 2016

07:55:562

5 kHz/
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FCC 82.1051& §22.861 & §90.210 - SPURIOUS EMISSIONS AT
ANTENNA TERMINALS

Applicable Standard

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 fO to 5.625 kHz removed from fO:
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.

§22.861 Emission limitations.

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

Test Equipment List and Details

Calibration | Calibration

Manufacturer Description Model No. Serial No. Date Due Date

Rohde & Schwarz Signal Analyzer FSI1Q26 831929/005 | 2016-09-21 | 2017-09-20

N/A RF Attenuator 20dB N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Report No.: RDG160930010 Page 25 of 40




Bay Area Compliance Laboratories Corp. (Chengdu)

Test Procedure

Adjust the spectrum analyzer for the following settings:

1) Resolution Bandwidth = 100 kHz for spurious emissions below 1 GHz, and 1 MHz for spurious

emissions above 1 GHz.
2) Video Bandwidth =3 times the resolution bandwidth.
3) Sweep Speed <2000 Hz per second.
4) Detector Mode = peak.

Test Data

Environmental Conditions

Temperature: 28.2°C
Relative o
Humidity: 46 %
ATM Pressure: 101.1 kPa

The testing was performed by Lorin Bian on 2016-10-26.
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FCC PART 90
155.7525 MHz — FM Mode,High Power

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Fef Lvl 31.01 dBm VEW 300 kE=z
20 dBm 311.86372745 MHz 245 ms Unit dBm
20
20.1 HBE Offspt Y1711 11
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Date 26.0CT.2016 08:221:19
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20
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FCC PART 90

155.7525 MHz -4FSK Mode,High Power

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Fef Lvl 30.70 dBm VEW 300 kE=z
20 dBm 311.86372745 MHz SWT 245 ms Unit ABm
20
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FCC PART 22
161.6 MHz —FM Mode,High Power

Marker 1 [T1] RBW 100 kHz RF ALt
VEW 300 kE=z
245
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FCC PART 22
161.6MHz —-4FSK Mode,High Power

Marker 1 [T1] RBW 100 kHz REF Att 20 4B
Fef Lvl 30.75 dBm VEW 300 kE:z
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FCC §2.1053 & §22.861 & §90.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard

FCC §2.1053 and §22.861 and §90.210

Test Equipment List and Details

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Agilent Amplifier 8447D 2944A10442 | 2015-12-02 | 2016-12-01
Rohde & EMI Test Receiver ESCI 100028 | 2015-12-02 | 2016-12-01
Schwarz
Sunol Sciences | Broadband Antenna JB3 A101808 2016-04-10 | 2019-04-09
ggmié‘ Spectrum Analyzer | FSEM30 100018 | 2015-12-02 | 2016-12-01
ETS Horn Antenna 3115 003-6076 2015-12-02 | 2016-12-01
ETS Horn Antenna 3115 6751 2014-06-16 | 2017-06-15
EMCO Adj“‘;jfab'e Dipole 3121C 9109-258 N/A N/A
ntenna
HP Signal Generator 8648C 3623A04150 | 2016-05-23 | 2017-05-22
SWEPT
WILTRON FREQUENCY 6737 213001 2016-05-23 | 2017-05-22
SYNTHESIZER
Mini-circuits Amplifier ZVA-183-S+ 771001215 2016-05-20 | 2017-05-19
Semi-Anechoic
EMCT Chamber 966 N/A 2015-04-24 | 2018-04-23
RF Cable
N/A (below 1GHz) NO.1 N/A 2015-11-10 | 2016-11-09
RF Cable
N/A (below 1GHz) NO.4 N/A 2015-11-10 | 2016-11-09
RF Cable
N/A (above 1GHz) NO.2 N/A 2015-11-10 | 2016-11-09

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating
load, which was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests,
the antenna height and polarization as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT .The test was performed by placing the EUT on 3-

orthogonal axis.

The frequency range up to teeth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to
the substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions
were measured by the substitution.
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For part 90:

Spurious emissions in dB =10 1g (TXpwr in Watts/0.001)-the absolute level

Spurious attenuation limit in dB =50+10 Log4, (power out in Watts) for EUT with a 12.5 kHz

channel bandwidth.

For part 22:

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

Test Data

Environmental Conditions

Temperature: 26°C
Relative Humidity: 63 %
ATM Pressure: 100.2 kPa

The testing was performed by Lorin Bian on 2016-10-21.
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Test Mode: Transmitting (FM mode, high power level)

Frequency | Polar SA S.G. Ante_nna Cable | Absolute Limit | Margin
Reading | Level Gain Loss Level
MHz H/V dBuVv dBm dBd/dBi dB dBm dBm dB
Frequency: 155.7525 MHz, for FCC PART 90
323.2 H 18.33 -65.6 0.0 0.3 -65.9 -20.0 45.9
323.2 V 18.62 -64.6 0.0 0.3 -64.9 -20.0 44.9
484.8 H 18.72 -62.9 0.0 0.4 -63.3 -20.0 43.3
484.8 V 19.25 -60.7 0.0 0.4 -61.1 -20.0 411
646.4 H 18.26 -58.9 0.0 0.5 -59.4 -20.0 39.4
646.4 \Y 18.71 -58.2 0.0 0.5 -58.7 -20.0 38.7
808 H 18.52 -58.3 0.0 0.6 -58.9 -20.0 38.9
808 V 18.26 -57.7 0.0 0.6 -58.3 -20.0 38.3
969.6 H 20.34 -54 0.0 0.6 -54.6 -20.0 34.6
969.6 \Y 18.69 -52 0.0 0.6 -52.6 -20.0 32.6
1090.268 H 33.12 -68.6 6.0 0.7 -63.3 -20.0 43.3
1090.268 V 33.84 -67.2 6.0 0.7 -61.9 -20.0 41.9
1246.02 H 32.35 -69.8 6.7 0.7 -63.8 -20.0 43.8
1246.02 \Y 32.37 -68.9 6.7 0.7 -62.9 -20.0 42.9
1401.773 H 32.15 -70.8 7.4 0.8 -64.2 -20.0 44.2
1401.773 \Y 32.69 -69.7 7.4 0.8 -63.1 -20.0 43.1
1557.525 H 32.81 -70.4 7.8 0.8 -63.4 -20.0 43.4
1557.525 V 33.28 -69.1 7.8 0.8 -62.1 -20.0 421
Frequency:161.6 MHz, for FCC PART 22

323.2 H 18.33 -65.6 0.0 0.3 -65.9 -13.0 52.9
323.2 \Y 18.62 -64.6 0.0 0.3 -64.9 -13.0 51.9
484.8 H 18.72 -62.9 0.0 0.4 -63.3 -13.0 50.3
484.8 V 19.25 -60.7 0.0 0.4 -61.1 -13.0 48.1
646.4 H 18.26 -58.9 0.0 0.5 -59.4 -13.0 46.4
646.4 Vv 18.71 -58.2 0.0 0.5 -58.7 -13.0 45.7
808 H 18.52 -58.3 0.0 0.6 -58.9 -13.0 45.9
808 V 18.26 -57.7 0.0 0.6 -58.3 -13.0 45.3
969.6 H 20.34 -54 0.0 0.6 -54.6 -13.0 41.6
969.6 \Y 18.69 -52 0.0 0.6 -52.6 -13.0 39.6
1131.2 H 33.48 -68.2 6.2 0.7 -62.7 -13.0 49.7
1131.2 V 34.29 -66.7 6.2 0.7 -61.2 -13.0 48.2
1292.8 H 32 -70.6 6.9 0.8 -64.5 -13.0 51.5
1292.8 V 32.39 -69.4 6.9 0.8 -63.3 -13.0 50.3
1454.4 H 31.75 -71.4 7.6 0.8 -64.6 -13.0 51.6
1454.4 V 31.51 -70.8 7.6 0.8 -64.0 -13.0 51.0
1616 H 32.45 -70.7 7.9 0.8 -63.6 -13.0 50.6
1616 V 31.82 -70.4 7.9 0.8 -63.3 -13.0 50.3
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Test Mode: Transmitting (4FSK mode, high power level)

Frequency | Polar SA S.G. Ante_nna Cable | Absolute Limit | Margin
Reading | Level Gain Loss Level
MHz H/V dBuv dBm dBd/dBi dB dBm dBm dB
Frequency: 155.7525 MHz, for FCC PART 90
311.505 H 17.95 -66 0.0 0.3 -66.3 -20.0 46.3
311.505 V 19.43 -64.1 0.0 0.3 -64.4 -20.0 44.4
467.258 H 18.52 -63.5 0.0 0.4 -63.9 -20.0 43.9
467.258 V 18.57 -61.5 0.0 0.4 -61.9 -20.0 41.9
623.01 H 18.81 -58.6 0.0 0.5 -59.1 -20.0 39.1
623.01 vV 19.46 -56.8 0.0 0.5 -57.3 -20.0 37.3
778.763 H 18.09 -58.6 0.0 0.6 -59.2 -20.0 39.2
778.763 V 19.5 -57.1 0.0 0.6 -57.7 -20.0 37.7
934.515 H 20.04 -56 0.0 0.6 -56.6 -20.0 36.6
934.515 V 20.28 -51.6 0.0 0.6 -52.2 -20.0 32.2
1090.268 H 33.37 -68.3 6.0 0.7 -63.0 -20.0 43.0
1090.268 V 32.94 -68.1 6.0 0.7 -62.8 -20.0 42.8
1246.02 H 33.32 -68.9 6.7 0.7 -62.9 -20.0 42.9
1246.02 V 32.37 -68.9 6.7 0.7 -62.9 -20.0 42.9
1401.773 H 32.81 -70.2 7.4 0.8 -63.6 -20.0 43.6
1401.773 V 32.34 -70 74 0.8 -63.4 -20.0 43.4
1557.525 H 34.08 -69.2 7.8 0.8 -62.2 -20.0 42.2
1557.525 V 33.59 -68.8 7.8 0.8 -61.8 -20.0 41.8
Frequency: 161.6 MHz, for FCC PART 22
323.2 H 18.17 -65.8 0.0 0.3 -66.1 -13.0 53.1
323.2 V 18.21 -65 0.0 0.3 -65.3 -13.0 52.3
484.8 H 18.87 -62.7 0.0 0.4 -63.1 -13.0 50.1
484.8 V 19.01 -60.9 0.0 0.4 -61.3 -13.0 48.3
646.4 H 18.5 -58.7 0.0 0.5 -59.2 -13.0 46.2
646.4 V 18.99 -57.9 0.0 0.5 -58.4 -13.0 454
808 H 18.5 -58.3 0.0 0.6 -58.9 -13.0 45.9
808 V 18.36 -57.6 0.0 0.6 -58.2 -13.0 45.2
969.6 H 20.23 -54.1 0.0 0.6 -54.7 -13.0 41.7
969.6 V 18.5 -52.2 0.0 0.6 -52.8 -13.0 39.8
1131.2 H 35.02 -66.7 6.2 0.7 -61.2 -13.0 48.2
1131.2 V 35 -65.9 6.2 0.7 -60.4 -13.0 474
1292.8 H 34.46 -68.2 6.9 0.8 -62.1 -13.0 49.1
1292.8 V 31.65 -70.1 6.9 0.8 -64.0 -13.0 51.0
14544 H 32.88 -70.3 7.6 0.8 -63.5 -13.0 50.5
1454.4 V 31.84 -70.5 7.6 0.8 -63.7 -13.0 50.7
1616 H 32.15 -71 7.9 0.8 -63.9 -13.0 50.9
1616 V 31.55 -70.6 7.9 0.8 -63.5 -13.0 50.5
Note:

1) The unit of Antenna Gain is dBd for frequency below 1GHz, and the unit of Antenna Gain is

dBi for frequency above 1GHz.
2) Absolute Level = SG Level - Cable loss + Antenna Gain
3) Margin = Limit-Absolute Level
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FCC 82.1055 & § 22.355 & §90.213- FREQUENCY STABILITY

Applicable Standard

FCC §2.1055, § 22.355, §90.213

Test Equipment List and Details

Manufacturer Description Model No. Serial No. callaien || CalllorEies
Date Due Date
High Temperature

BACL Test Chamber BTH-150 30024 2015-12-02 | 2016-12-01
FLUKE Multimeter 1587 27870099 | 2015-12-30 | 2016-12-29

Rohde & .
Schwarz Signal Analyzer FSIQ26 831929/005 | 2016-09-21 | 2017-09-20

N/A RF Attenuator 20dB N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).
Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to DC power
supply and the RF output was connected to a frequency counter via feed-through attenuators.
The EUT was placed inside the temperature chamber. The power leads and RF output cable
exited the chamber through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was
recorded from the counter.

The frequency stability shall be measured with variation of primary supply voltage as follows:
(1) Vary primary supply voltage from 85 to 115 percent of the nominal value.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point which shall be specified by the manufacturer.
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Test Data

Environmental Conditions

Temperature: 28.2°C
Relative Humidity: 46 %
ATM Pressure: 101.1 kPa

The testing was performed by Lorin Bian on 2016-10-26.

Test Mode: Transmitting

FCC PART 90:
Reference Frequency: 155.7525 MHz, Limit: 2.5 ppm
Temerature Voltage Measured Frequency Error

C Vpc MHz ppm

-30 155.752557 0.37

-20 155.752582 0.53

-10 155.752561 0.39

0 155.752549 0.31

10 29 155.752539 0.25

20 155.752563 0.40

30 155.752562 0.40

40 155.752574 0.48

50 155.752561 0.39

60 155.752582 0.53

20 6.3 155.752561 0.39
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FCC PART 22:

Reference Frequency: 161.6 MHz, Limit: 5.0 ppm

Temerature Voltage Measured Frequency Error

C Vpe MHz ppm
-30 161.600043 0.27
-20 161.600059 0.37
-10 161.600072 0.45

0 161.600058 0.36
10 22 161.600078 0.48
20 161.600065 0.40
30 161.600064 0.40
40 161.600057 0.35
50 161.600076 0.47
60 161.600051 0.32
20 6.3 161.600042 0.26

Note: The extreme voltage is declared by the manufacturer.
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FCC 8§890.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214
Test method: ANSI/TIA-603-D 2010, section 2.2.19.3

Test Equipment List and Details

o Model . Calibration | Calibration
Manufacturer Description NO. Serial No. Date Due Date
Rohde & Schwarz Signal Analyzer FSIQ26 | 831929/005 | 2016-09-21 | 2017-09-20
N/A RF Attenuator 20dB N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Procedure

a) Connect the EUT and test equipment as shown on the following block diagram.

b) Setthe Spectrum Analyzer to measure FM deviation, and tune the RF frequency to the
transmitter assigned frequency.

c) Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz

tone at
1+12.5 kHz deviation and set its output level to -100dBm.

d) Turn on the transmitter.

e) Supply sufficient attenuation via the RF attenuator to provide an input level to the Spectrum
Analyzer that is 40 dB below the maximum allowed input power when the transmitter is
operating at its rated power level. Note this power level on the Spectrum Analyzer as Pq.

f) Turn off the transmitter.

g) Adjust the RF level of the signal generator to provide RF power equal to Pg. This signal
generator RF level shall be maintained throughout the rest of the measurement.

h) Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30
dB when the transmitter is turned on.

i) Adjust the vertical amplitude control of the spectrum analyzer to display the 1000 Hz at +4
divisions vertically centered on the display. Set trigger mode of the Spectrum Analyzer to
“Video”, and tune the “trigger level” on suitable level. Then set the “tiger offset” to -10ms for
turn on and -15ms for turn off.

j) Turn on the transmitter and the transient wave will be captured on the screen of Spectrum
Analyzer. Observe the stored display. The instant when the 1 kHz test signal is completely
suppressed is considered to be t,,. The trace should be maintained within the allowed
divisions during the period t; and t,.
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k) Then turn off the transmitter, and another transient wave will be captured on the screen of
Spectrum Analyzer. The trace should be maintained within the allowed divisions during the

Jauiqwo)n

period ts.
EUT Attenuator
Signal
Generator
Test Data
Environmental Conditions
Temperature: 28 °C
Relative Humidity: 46 %
ATM Pressure: 101.2 kPa

The testing was performed by Lorin Bian on 2016-10-27.

Spectrum Analyzer

Channel Spacing Transient Period Maxim_um frequency Result
(kHz) (ms) difference
<10(t) +12.5 kHz

12.5 <25(t,) 16.25 kHz Pass
<10(t3) +12.5 kHz

Please refer to the following plots.
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Turn on — 155.7525 MHz, High power level

CF 155.7525 MHz Real Time OFF
Ref Lvl DEMOD BW: 30 kHz AF-Signal

40 dBm FM [Hz]

29. TITsET

Tl

[ iR

START 0 5
Date: 27.00T.2016 08:217:13

Turn off — 155.7525 MHz, High power level

CF 155.7525 MHz Real
Ref Lvl DEMOD BW: i0 kHz AF-5i

STOF 50 ms

Time OFF

gnal

40 dem FM [Hz]

13}
20.1 dp Off=et I

10K

OEEL

o

=2.6k

=13k

STRRAT 0 =

Date: 27T.0CT. 2016 08:30:13

swxrx END OF REPORT *+*

STOP 50 ms
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