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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Hytera Communications Corporation Limited' s product, model number: BD612 VHF (FCC ID:
YAMBD61XVHF) or the "EUT" in this report was a Digital Portable Radiowhich was measured
approximately: 12.2 cm (L) x 6.0 cm (W) x 3.6 cm (H), rated input voltage: DC 7.2V rechargeable Li-ion
battery or DC 12.0 V from adapter.

Adapter Information:

Model: HKA01212010-XQ

Input: AC 100-240V, 50/60 Hz, 0.5A
Output: DC 12V, 1.0A

Notes. For the product, series model BD612 VHF and BD615 VHF, BD616 VHF, BD618 VHF have the same
appearance, PCB and Material, the difference among themis just the model number. BD612 VHF wer e selected for
fully testing, the detailed differences between them were explained and stated in the attached product similarity
declaration letter by the applicant.

* All measurement and test data in this report was gathered from production sample serial number: 161115001
(Assigned by BACL, Kunshan). The EUT supplied by the applicant was received on 2016-11-15.

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 Communication Commissions rules.

Related Submittal(s)/Grant(s)

No related submissions.

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 22 — Public Mobile Service
Part 90 — Private Land Mobile Radio Service

Applicable Standards: TIA 603-D and ANSI C63.4-2014.

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Kunshan). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

FCC Part 22, and 90 Page 4 of 42




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Measurement Uncertainty

Item Uncertainty
RF conducted test with spectrum +0.9dB
30MHz~1GHz +5.91dB
Radiated emission

Above 1G +4.92dB

Temperature +1.0C

Humidity +6%

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test datais located on

the No.248 Chenghu Road, Kunshan, Jiangsu province, China.

Test site at Bay Area Compliance Laboratories Corp. (Kunshan) 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 November 06, 2014. 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.:

815570. Thetest site has been approved by the FCC for public use and islisted in the FCC Public Access

Link (PAL) database.

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in atest mode which has been done in the factory.

EUT Exercise Software

No exercise software was used.

Special Accessories

No special accessory was used.

Equipment Modifications
No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number

N/A 50 ohm Load N/A N/A

Block Diagram of Test Setup

LOAD

EUT

BBNOT |

Non-conductive Table
150 cm above Ground Plane

A

1 1.5 Meter I

FCC Part 22, and 90 Page 6 of 42




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§1.1307(b), §2.1093 RF Exposure Compliance
§210§§0§2§52 565, RF Output Power Compliance
§2.1047; §90.207 Modulation Characteristic Compliance
§2.1049;822.359; §90.210 Occupied Bandwidth & Emission Mask Compliance
§2.1051; §22.359;890.210 Spurious Emission at Antenna Terminal Compliance
§2.1053; 359;890.210 Spurious Radiated Emissions Compliance
§2.1055; § 22.355;890.213 Frequency Stability Compliance
§90.214 Transient Frequency Behavior Compliance

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Calg):?etion CSE:?;‘S;“
Radiated Emission Test

Sonoma I nstrunent Amplifier 330 171377 2015-12-12 2016-12-12
Rohde & Schwarz EMI Test Receiver ESCI 100195 2016-11-25 2017-11-25
Sunol Sciences Broadband Antenna JB3 A090314-2 2016-01-09 2019-01-08
Sunol Sciences Broadband Antenna JB3 A090314-1 2016-01-09 2019-01-08
Narda Pre-amplifier oo 2001270 | 2016-09-08 | 2017-09-08
EMCO Horn Antenna 3116 9510-2384 2015-11-07 2018-11-06
Rohde & Schwarz Signal Analyzer FSIQ26 100048 2016-11-25 2017-11-25
ETS Horn Antenna 3115 6229 2016-01-11 2017-01-10
ETS Horn Antenna 3115 9311-4159 2016-01-11 2017-01-10

R&S Auto test Software EMC32 V 09.10.0 NCR NCR
haojintech Coaxia Cable Cable-1 001 2015-12-12 2016-12-12
haojintech Coaxia Cable Cable-2 002 2015-12-12 2016-12-12
haojintech Coaxial Cable Cable-3 003 2015-12-12 2016-12-12
MICRO-COAX Coaxia Cable Cable-4 004 2015-12-12 2016-12-12
MICRO-COAX Coaxia Cable Cable-5 005 2015-12-12 | 2016-12-12
MICRO-COAX Coaxial Cable Cable-7 007 2015-12-12 2016-12-12
HP Signal Generator 8341B 2624A00116 2016-08-29 2017-08-29

RF Conducted test

BACL TS 8997 Cable-01 | T-KS-EMCO086 | T-KS-EMC086 | 2015-12-10 2016-12-09
BACL TS 8997 Cable-01 | T-KS-EMCO086 | T-KS-EMC086 | 2016-12-09 2017-12-08
BACL RF cable KSLAB-012 KS-LAB-012 2015-12-16 2016-12-15
BACL RF cable KS-LAB-012 KS-LAB-012 2016-12-15 2017-12-14
WEINSCHEL 3dB Attenuator 5326 N/A 2016-06-18 2017-06-18
Rohde& Schwarz | OSFLZ0BASE OSP120 101247 2016-07-04 | 2017-07-03
Rohde & Schwarz Signa Analyzer FSIQ26 836131/009 2016-09-21 2017-09-21
HEWLETL | RE Commanications | ggz0a 3438A05201 | 20160921 | 2017-09-21
HONOVA Power Splitter ZFRSC-14-S+ 019411452 2016-06-12 2017-06-12
N/A 30dB Attenuator 100W 30dB N/A 2016-06-18 2017-06-18

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §1.1307(b) & §2.1093 - RF EXPOSURE

Applicable Standard

According to FCC 81.1307(b) and §2.1093, protable device operates Part 90 should be subjected to
rountine environmental evaluation for RF exposure prior or equipment authorization or use.
Result: Compliance.

Please refer to SAR Report Number: RDG161124001-20A.

FCC Part 22, and 90 Page 9 of 42




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §2.1046 & § 22.565 & §90.205 - RF OUTPUT POWER

Applicable Standard
FCC 82.1046, § 22.565 and §90.205

Test Procedure
Conducted RF Output Power:

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

Spectrum Analyzer Setting:

R B/W Video B/W
100 kHz 300 kHz

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Phil Zhu on 2016-12-15.

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.

FCC Part 22, and 90 Page 10 of 42




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Frequency Output
Mode Spacing Frg}lll_fzn)cy Power level (()(;11;[:1:1; Power Note
(kHz) W)
High 37.00 5.01
136.025 For Federa
Low 30.41 1.10
High 37.03 5.05
15185 g For Part
Low 30.09 1.02 22&90
High 37.06 5.08
Analog 12.5 155.7525 For Part 90
Low 30.15 1.04
High 37.09 5.12
16161 g For Part
Low 30.12 1.03 22&90
High 37.08 511
173.97 For Federa
Low 30.17 1.04
High 37.15 5.19
136.025 For Federal
Low 30.46 1.11
High 37.02 5.04
15185 g For Part
Low 30.02 1.00 22&90
o High 37.04 5.06
Digital 125 155.7525 For Part 90
Low 30.01 1.00
High 37.10 5.13
16161 g For Part
Low 30.08 1.02 22&90
High 37.01 5.02
173.97 For Federal
Low 30.21 1.05

Note: The high rated power is 5.0W.
The low rated power is 1.0W.

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

FCC §2.1047 & §90.207 - MODULATION CHARACTERISTIC

Applicable Standard
FCC82.1047 and §90.207:

(@) Equipment which utilizes voice modulated communication shall show the frequency response of the
audio modulating circuit over arange 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-603D 2.2.3

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Phil Zhu on 2016-12-15.

Test Mode: Transmitting

Result: Compliance.

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Analog Modulation:

MODULATION LIMITING

Carrier Freguency: 155.7525MHz, Channel Separation=12.5 kHz

I nstantaneous Steady-state
Audio Frequency | pey|ATION | DEVIATION | DEVIATION | DEVIATION | FCC Limit
(H2) (@+20dB) | (@-20dB) | (@+20dB) | (@-20dB) | [KHZ
[kHZ] [kHZ] [kHZ] [kHZ]
300 0.892 0.095 0.878 0.089 2,500
400 1173 0.122 1153 0.110 2,500
500 1157 0.146 1134 0.131 2,500
600 1736 0.145 1.709 0.126 2,500
700 1781 0.153 1748 0.140 2500
800 1833 0.178 1.809 0.163 2,500
900 1.964 0.184 1.943 0.173 2500
1000 2.119 0.198 2.108 0.186 2,500
1200 2.085 0.228 2.069 0.207 2,500
1400 2.035 0.265 2.028 0.254 2,500
1600 2017 0.283 1.996 0.269 2,500
1800 1.997 0.309 1971 0.288 2,500
2000 1.947 0.319 1.919 0.310 2,500
2100 1.954 0.342 1.933 0.327 2500
2200 1.939 0.346 1911 0.330 2,500
2300 1.946 0.352 1.935 0.338 2500
2400 1.954 0.364 1916 0.351 2,500
2500 2,023 0.373 2.003 0.368 2,500
2600 2,052 0.389 2.043 0.375 2,500
2700 2,061 0.398 2.045 0.384 2,500
2800 2.049 0.417 2,034 0.402 2,500
2900 1.969 0.426 1.955 0.419 2,500
3000 1844 0413 1.806 0.401 2500

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

30

20

Deviation (kHz)

Medulation Limiting

FREQUENCY (Hz)

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Audio Frequency Response

Carrier Frequency: 155.7525 MHz, Channel Separation=12.5 kHz

Audio Frequency (Hz)

Response Attenuation (dB)

300 -9.84
400 -7.29
500 -5.19
600 -3.80
700 -2.66
800 -1.74
900 -0.69
1000 0.00
1200 1.48
1400 2.68
1600 3.63
1800 4.63
2000 5.27
2100 5.68
2200 5.75
2300 6.17
2400 6.41
2500 6.63
2600 6.90
2700 7.42
2800 7.68
2900 7.84
3000 7.29

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

AUDIO FREQUENCY RESPONSE

15.00

10.00
o
=
d 5.00
(=)
&
2
rad
L
S
= -5.00
L
72}
Z -0
o
w
1}
w -15.00

20.00

“ 300
FREQUENCY (Hz) response
limit 1
limit 2
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Audio frequency lows pass filter response

Carrier Frequency: 155.7525 MHz, Channel Separation=12.5 kHz

Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
0.0 / 0.0
-38.3 0.0 -38.3
-46.0 -12.5 -46.0
-56.4 -22.2 -56.4
-62.4 -30.1 -62.4
-72.1 -36.8 -72.1
-74.3 -42.6 -74.3
-78.2 -47.7 -78.2
-79.6 -52.3 -79.6
-87.3 -60.2 -87.3
-88.8 -66.9 -88.8
-89.2 -72.7 -89.2
-90.0 -77.8 -90.0
-90.3 -82.5 -90.3

RESPONSE ATTENUATION (dB)
n
Lo ]

FREQUENCY (kHz)

AUDIO FREQUENCY LOW PASS FILTER RESPONSE

200

Response

—+— limit
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §2.1049 & §22.359 & §90.210 - OCCUPIED BANDWIDTH &
EMISSION MASK

Applicable Standard
FCC §2.1049, §22.359 and §90.210

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) For any frequency removed from the center of the authorized bandwidth f, to 5.625 kHz removed from
fo, OdB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (f; —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: At least 50 + 10 log (P) dB or 70 dB, whichever isthe lesser
attenuation.

Test Procedure

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

The resolution bandwidth of the spectrum analyzer was set at 100 Hz and the spectrum was recorded in the
frequency band 50 kHz from the carrier frequency.

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Phil Zhu on 2016-12-15.

FCC Part 22, and 90 Page 18 of 42




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

Channel % oL
Modulation Frequency space Power Occupied Emissions Note
(MHz) (ll:Hz) Level Bandwidth Bandwidth
(kHz) (kHz)
High 5.29 10.34
151.85 125 Part 22
Low 5.29 10.34
High 5.29 10.34
Analog 155.7525 125 Part 90
Low 5.29 10.34
High 5.29 10.34
161.61 125 Part 22
Low 5.29 10.34
High 6.97 9.14
151.85 125 Part 22
Low 6.73 9.02
High 7.09 9.38
Digital 155.7525 125 Part 90
Low 6.85 9.14
High 6.85 9.38
161.61 125 Part 22
Low 7.09 9.62

Note: Emission bandwidth was based on cal culation method instead of measurement.

Emission Designator Per CFR 47 §2.201& 8§2.202&, B, =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 a2.5
kHz deviation. BW =2(M+D) = 2*(3.0 kHz + 2.5 kHz) =11 kHz — 11KO0

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 7TK60F1D 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, 7.09 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 7TK60F1D and 7K 60F1E.

FCC Part 22, and 90 Page 19 of 42




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

Analog Modulation:
Frequency 151.85 MHz: 99% Occupied & 26 dB Bandwidth, High Power
% Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvli 5.57 dBm VBW 1 kHz
42 dBm 151. 84488978 Mz SwWr 30 s Uni t dBm
42

305 B o fse¢t

D1 34.[8 dBm

30|

20| |

10—~z 5.5 dB

- 30|

- 40 I

50|

T Y Wb i

Center 151.85 MHz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14: 00: 49

Frequency 151.85 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Marker 1 [T1i] RBW 100 Hz RF Att 30 dB
Ref Lvl -1.01 dBm vVBW 1 kHz
38 dBm 151. 84488978 Mz S 30 s Uni t dBm
38,
30.5 BB O fsft ‘
30|
D1 28.|1 dBm
20|
10| '
"2 2.1 deny

- 10| |

- 20|

I

- 40|

- 50|

oot Mg

-62l I I | I
Center 151.85 MHz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 13:58:18
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Frequency 155.7525 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB

Ref Lvl 5.89 dBm vVBW 1 kHz

42 dBm 155. 74738978 Mz SWI 30 s Uni t dBm
42 T T

365 pB—oSffset T

- D1 34.|19 dBm
30
20| |
10 ==z 8- 9 dB

0 Ll |

10 I | l
- 20 [N
-30)
- 40| |
- 50 |
[y Ittt

Center 155.7525 MHz 6 kHz/

Dat e:

15. DEC. 2016 13:51:31

Span 60 kHz

Frequency 155.7525 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Mar ker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl -1.57 dBm VBW 1 kHz
38 dBm 155. 74738978 MHz SWIr 30 s Uni t dBm
38,
30.5 gB O fset
30|
D1 28 |dBm
20|
10 !
D2 |2 dBm ¥
o ]
- 10|
- 20|
- 30
40 |
SOML\W\”W | V
-62 [ u W

Dat e:

Center 155.7525 MHz 6 kHz/

15. DEC. 2016 13:54: 17

Span 60 kHz

FCC Part 22, and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

Frequency 161.61 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl 4.44 dBm vBW 1 kHz
42 dBm 161. 60488978 Mz SwWr 30 s Uni t dBm
42

305 B o fs¢t

D1 34.|8 dBm

30

20 |

10 }
=Dz [5. 5 dBn] t

I |

- 20 | |

-30 |

- 40)

W Vol o

Center 161.61 Mz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14: 03: 58

Frequency 161.61 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl -3.06 dBm vBW 1 kHz
38 dBm 161. 60488978 Mz SwWr 30 s Uni t dBm

38,

30.5 BB O fsét ‘

30

D1 28 [dBm

20

10| . |

D2 [2 dBm

- 20|

| Il

- 40)

- 50

LA : b b

-62 [ |
Center 161.61 Mz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14: 06: 08
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

®

42

Frequency 155.7525 MHz: Emission Mask, High Power

RBW 100 Hz RF Att 30 dB
Ref Lvl VBW 1 kHz
42 dBm SwWr 60 s Uni t dBm

30

305 B & fset

20|

10

- 10|

L

- 30

- 40|

i MV\MWU"\M AN

-50 b
- 58
Center 155.7525 MHz 12 kHz/ Span 120 kHz
Dat e: 15. DEC. 2016 14:57: 10

Frequency 155.7525 MHz: Emission Mask, Low Power

RBW 100 Hz RF Att 30 dB
Ref Lvli vVBW 1 kHz
38 dBm SWr 60 s Uni t dBm
38,
30.5 B O fset
30
20|
10
0|
- 10
- 20}-D-155-1p1
- 30
- 40 +
i L0 Wl'
-62
Center 155.7525 MHz 12 kHz/ Span 120 kHz
Dat e: 15. DEC. 2016 14:59: 57
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Bay Area Compliance Laboratories Corp.

(Kunshan)

Report No.: RDG161124001-00A

Digital Modulation:

Frequency 151.85 MHz: 99% Occupied & 26 dB Bandwidth, High Power

@ Ref Lvl

42 dBm
42

Marker 1 [T1]

1.00 dBm
151. 84537074 Mz

RBW
VBW
SwWr

100 Hz
1 kHz
30 s

RF Att

Uni t

30 dB

dBm

305 B & fset

Qo dBm

30

D1 29

20|

10

3.9 dB

e

- 10|

- 20|

- 30

- 40|

/

50

T T

v

Center 151.85 Mz

Dat e: 15. DEC. 2016

6 kHz/

14:21:21

il

Span 60 kHz

Frequency 151.85 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

@ Ref Lvl

Marker 1 [T1]

-4.51 dBm
151. 84537074 Mz

RBW
VBW
SwWr

100 Hz
1 kHz
30 s

RF Att

Uni t

30 dB

dBm

/

el

_:._\H.

35 dBm
35
30.5 gB O fset
30
D1 22.|7 dBm
20
10|
0|
D2 [-3.3 dBm
- 10|
- 20|
- 30
- 40|
- 50 M W’
Wﬂww (v
_F,l:l

i

Center 151.85 Mz

Dat e: 15. DEC. 2016

6 kHz/

14:44: 16

Span 60 kHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

Frequency 155.7525 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl 1.78 dBm vBW 1 kHz
42 dBm 155. 74775050 MHz SwWr 30 s Uni t dBm

42

Py I
305 B o fs¢t

30}-D1 30.|5 dBm
20 »WJN |

10

N P
o
| [

F |
N G
"I W (AR

Center 155.7525 MHz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14:40: 02

Frequency 155.7525 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl -8.08 dBm vBW 1 kHz
38 dBm 155. 74787074 Mz SwWr 30 s Uni t dBm

38,

30.5 gB O fset

30|

D1 23.[5 dBm

D2 [-2.5 dBm

- 10|

- 20|

-30 |

|
. !

Center 155.7525 MHz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14: 35: 02
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

Frequency 161.61 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl 3.32 dBm vBW 1 kHz
42 dBm 161. 60561122 Mz SwWr 30 s Uni t dBm

42

Py I I
305 B o fs¢t T

30}—D1 30.{3 dBm

o |

=

10| IJ
D2 [4. 3 dBnj 'r W
0 [ .
N |
- 10|
- 20|

f )

A W 1
Tk R

Center 161.61 Mz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14:18:41

Frequency 161.61 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvl -6.23 dBm vBW 1 kHz
38 dBm 161. 60513026 MHz SwWr 30 s Uni t dBm

38,

30.5 gB O fset

30|

D1 22.(5 dBm

'] i |
D2 |-3.5 dBm
\

) (I
. N

| v [ |
Center 161.61 Mz 6 kHz/ Span 60 kHz

Dat e: 15. DEC. 2016 14:15: 25
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Frequency 155.7525 MHz: Emission Mask, High Power

RBW 100 Hz RF Att 30 dB
Ref Lvli vVBW 1 kHz
42 dBm SWr 60 s Uni t dBm
42,
305 B tffset
30
20| ( h
) /lr \ \
0 /J' \\
- 10§
- 20} D155 b4 / r \ \

- 30

- 40|

- 50

Al e s

ot

AL 4

Dat e:

Center 155.7525 MHz

15. DEC. 2016

12 kHz/

14:53: 15

Span 120 kHz

Frequency 155.7525 MHz: Emission Mask, Low Power

RBW 100 Hz RF Att 30 dB
@Ref Lvl VBW 1 kHz
35 dBm SWI 60 s Uni t dBm
% 30.5 B Off set
30|
20| A
10| J S
0
_10| /,J 1 \
-20l-D-155- b1 / { K \
- 30 / hr \ \
-40 / ‘\\«‘
-50 } 1 M /A I y
e e M
SWIRpV
- 60|
- 65

Dat e:

Center 155.7525 MHz

15. DEC. 2016

12 kHz/

14:49: 14

Span 120 kHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §2.1051 & §22.359 & §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) For any frequency removed from the center of the authorized bandwidth fy to 5.625 kHz removed from
fo, 0 dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (4
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (f; —2.88 kHZz) 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.

Test Procedure
The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The

resolution bandwidth of the spectrum analyzer was set at 100kHz for below 1GHz, and 1IMHz for above
1GHz. Sufficient scans were taken to show any out of band emissions up to 10" harmonic.

Test Data

Environmental Conditions

Temperature: 25~26 °C
Relative Humidity: 52~55 %
ATM Pressure: 100.0~101.0 kPa

The testing was performed by Phil Zhu from 2016-12-15 to 2016-12-21.

Test Mode: Transmitting, please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

Analog Modulation:
30MHz - 1 GHz, Spacing Channel 12.5 kHz, 151.85 MHz—Part 22
Mar ker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvi -47.52 dBm VBW 300 kHz
20 dBm 482. 92585170 MHz SWIr 245 ns Uni t dBm
20,
30.5 B ffset Ya1|[T1] 47.52 dBr
482. 92585170 Mz
10|
0 Al
- 10|
7{ -13 ¢Bm
0]
- 30
Fund.test with ~ -#°
notch filter !
- 50kt o padb i Iy bl A A il Pt 0 LA Ao St s AP
Ry w v
- 60
- 70|
- 80|
Start 30 MHz 97 MHz/ Stop 1 G#z
Dat e: 21. DEC. 2016 23:41: 45

1 GHz - 2GHz, Spacing Channel 12.5 kHz, 151.85 MHz—Part 22

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
@Ref Lvi -47.45 dBm  VBW 3 Mz
10 dBm 1. 63727455 GHz swr 5 ns Uni t dBm
10
30.5 B ffset Ya1|[T1] 47. 45 dBr

1. 63727455 GHz

- 10|

D1 -13 dBm

- 20|

- 30

- 40|

- 50 4 Aot arl \_.NIAIL A MILUMAA AMALLA
g AT A SV e I i

- 60
- 70|
- 80
- 90
Start 1 Gz 100 MHz/ Stop 2 Gz
Dat e: 21. DEC. 2016 23:39:14
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

30MHz - 1 GHz, Spacing Channel 12.5 kHz, 155.7525 MHz—Part 90

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -52.87 dBm VBW 300 kHz
20 dBm 311. 86372745 MHz SwWr 245 nms Uni t dBm

20,

30.5 B O fset

10

A

- 10|

ol D1 2 Bm

Fund.test with 49
notch filter

- 50

- 60

- 70|

- 80

Start 30 Mz 97 MHz/ Stop 1 Gz

Dat e: 15. DEC. 2016 15: 15: 06

1 GHz - 2GHz, Spacing Channel 12.5 kHz, 155.7525 MHz—Part 90

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -45.21 dBm vBW 3 MHz
10 dBm 1.45691383 GHz SwWr 5 ns Uni t dBm

10,

30.5 HB Of fsbt I

- 10|

- 20l—D1 20 dBm

- 30

- 40|

- 60|

- 70|

- 80

- 90

Start 1 Gz 100 MHz/ Stop 2 Gz

Dat e: 15. DEC. 2016 15:17: 00
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

30MHz - 1 GHz, Spacing Channel 12.5 kHz, 161.61 MHz—Part 22

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -47.29 dBm vVBW 300 kHz
20 dBm 473. 20641283 MHz SWI 245 s Uni t dBm
20,
30.5 B O fset Y1|[T1] -47. 29 dBn
473. 20641283 MHz
10|
o]
b
- 10|
—Dl/L dpm
- 20|
0|
Fund.test wit -40
notch filter 1
B — SN TSR VR Wt PR P ML s, AR AL 3
- 60
- 70|
- 80
Start 30 MHz 97 MHz/ Stop 1 GHz
Dat e: 21. DEC. 2016 23:42:28

1 GHz - 2GHz, Spacing Channel 12.5 kHz, 161.61 MHz—Part 22

Marker 1 [T1] RBW 1 Mz RF Att 0 dB
@Ref Lvl -47.97 dBm VBW 3 Mz
10 dBm 1.67735471 GHz SwWr 5 s Uni t dBm
10,
30.5 gB O fset Yi1|[T1] -47.97 dBn|

1.67735471 GHz

- 10|

- 20|

- 30

- 40|

i

_SOW 4 A Attt LLLA_J v“#‘u"‘v"‘l““’, ity A A
- 60|
- 70|
- 80
- 90!
Start 1 Gz 100 MHz/ Stop 2 Gz
Dat e: 21. DEC. 2016 23:38: 00
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

Digital Modulation:

30MHz - 1 GHz, 151.85 MHz—Part 22

Marker 1 [Ti] RBW 100 kHz RF Att 10 dB
Ref Lvl -47.64 dBm VBW 300 kHz
20 dBm 210. 78156313 Mz SW 245 ns Uni t dBm
20,
30.5 B ffset Ya1|[T1] -47. 64 dB
210. 78156313 Mz
10|
0
-10 /
_7/13 Bm
-2
-30)
Fund.test with
notch filter X
BT N s o sl VW N it A g iyl N
- 60
- 70|
-80
Start 30 MHz 97 MHz/ Stop 1 GHz
Dat e: 21. DEC. 2016 23:41: 16
1 GHz - 2 GHz, 151.85SMHz —Part 22
Marker 1 [Ti] RBW 1 Mz RF Att 0 dB
Ref Lvl -47.14 dBm VBW 3 Mz
10 dBm 1. 64529058 GHz swr 5 ns Uni t dBm
10,
30.5 gB O fset Yi1|[T1] -47. 14 dBn
1. 64529058 GHz
0
-10
| D1 -13 dBm
- 20|
-30)
- 40
1
_ 50| A Y| SRV A AR np M
- 60|
-70)
-80)
- 90|
Start 1 GHz 100 MHz/ Stop 2 GHz

Dat e:

21. DEC. 2016 23:40:13
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

30MHz - 1 GHz, 155.7525MHz —Part 90

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -53.24 dBm VBW 300 kHz
20 dBm 749. 23847695 MHz SwWr 245 nms Uni t dBm

20,

30.5 B O fset

10

- 10|

20 /D1 -2 1o

- 30|

Fund.test with
notch filter

- 50

- 60

- 70|

- 80

Start 30 Mz 97 MHz/ Stop 1 Gz

Dat e: 16. DEC. 2016 00: 27: 56

1 GHz - 2 GHz, 155.7525MHz —Part 90

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -44.83 dBm VvBW 3 MHz
10 dBm 1.37675351 GHz SwWr 5 s Uni t dBm

10

30.5 B O fset

- 10|

-20-D1 29 dBm

- 30|

- 40

- 50

- 60

- 70|

- 80

- 90

Start 1 Gz 100 MHz/ Stop 2 Gz

Dat e: 16. DEC. 2016 00: 26: 42
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

30MHz - 1 GHz, 161.61MHz—Part 22

Marker 1 [Ti] RBW 100 kHz RF Att 10 dB
Ref Lvl -47.21 dBm VBW 300 kHz
20 dBm 751. 18236473 Mz SWI 245 ns Uni t dBm
20
30.5 B O fset Y1|[T1] -47. 21 dBn
791. 18236473 MHz
10
0
- 10| ’
—%3 dpm
-20)
-30)
Fund.test with
notch filter .
- 50| N S AR Ny skl M/LLJIWLA.A.ALJ.MW WW
e e
-60)
-70)
- 80|
Start 30 Mz 97 Mz/ Stop 1 Gz
Dat e: 21. DEC. 2016 23:44:23
1 GHz - 2 GHz, 161.61MHz —Part 22
Marker 1 [Ti] RBW 1 M RF Att 0 dB
Ref Lvl -46.55 dBm VBW 3 M
10 dBm 1.89378758 GHz SwWr 5 ns Uni t dBm
10,
30.5 OB Of fset Va|[T1] -4d. 55 dBr
1. 89378758 GHz
0
- 10|
| D1 -13 dBm
- 20|
-30)
- 40|

g
i

A Lt
MARR TS \,‘WVJW

50 Wﬁll N )

- 60)
-70]
- 80
- 90
Start 1 GHz 100 MHz/ Stop 2 Gz
Dat e: 21. DEC. 2016 23:36:58
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §2.1053 & §22.359 & §90.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC 8§2.1053, §22.359 and §90.210

Test Procedure

The transmitter was placed on awooden 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 aswell 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-orthogona 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.

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

Spurious attenuation limit in dB =50+10 Log;, (power out in Watts) for EUT with a12.5 kHz channel
bandwidth.

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 55 %
ATM Pressure: 100.0 kPa

The testing was performed by Layne Li on 2016-12-08.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

30MHz - 2GHz:
Receiver Turn Rx Antenna Substituted Absolute )
Frequency . Table . SG Cable | Antenna Limit | Margin
(MHz) l?;gils)g Angle H(e;g)h t (PI({)}% Level | Loss Gain (E%V:ll) (dBm) | (dB)
Degree (dBm) | (dB) (dB)
Anaog Modulation 151.85MHz—Part 22
303.70 45.71 230 13 H -64.0 0.20 3.85 -60.35 -13 47.35
303.70 40.52 42 19 \% -66.6 0.20 3.85 -62.95 -13 49.95
455.55 42.08 253 14 H -63.4 0.23 4.05 -59.58 -13 46.58
455.55 46.82 297 20 \% -55.4 0.23 4.05 -51.58 -13 38.58
1518.50 40.59 132 13 H -63.2 0.35 8.20 -55.35 -13 42.35
1518.50 40.80 210 24 \% -64.7 0.35 8.20 -56.85 -13 43.85
Anaog Modulation 155.7525MHz—Part 90
31151 46.01 251 13 H -63.7 0.2 3.85 -60.05 -20 40.05
31151 40.62 173 16 \% -66.5 0.2 3.85 -62.85 -20 42.85
467.26 42.18 201 17 H -63.3 0.23 4.05 -59.48 -20 39.48
467.26 46.62 189 12 \% -55.6 0.23 4.05 -51.78 -20 31.78
1557.53 39.29 125 14 H -63.5 0.37 8.36 -55.51 -20 3551
1557.53 39.33 41 15 \% -65.3 0.37 8.36 -57.31 -20 37.31
Digital Modulation 151.85MHz—~Part 22
303.70 42.71 152 20 H -67.0 0.2 3.85 -63.35 -13 50.35
303.70 42.22 344 13 \Y, -64.9 0.2 3.85 -61.25 -13 48.25
455.55 42.78 156 18 H -62.7 0.23 4.05 -58.88 -13 45.88
455.55 48.52 123 1.9 \% -53.7 0.23 4.05 -49.88 -13 36.88
1518.50 41.39 261 17 H -62.4 0.35 8.20 -54.55 -13 41.55
1518.50 41.80 155 22 \% -63.7 0.35 8.20 -55.85 -13 42.85
Digital Modulation 155.7525MHz—Part 90
31151 42.11 297 1.2 H -67.6 0.2 3.85 -63.95 -20 43.95
31151 42.42 70 15 Y, -64.7 0.2 3.85 -61.05 -20 41.05
467.26 42.38 232 18 H -63.1 0.23 4.05 -59.28 -20 39.28
467.26 48.12 304 20 \% -54.1 0.23 4.05 -50.28 -20 30.28
1557.53 39.89 311 18 H -62.9 0.37 8.36 -54.91 -20 34.91
1557.53 39.63 58 13 \% -65.0 0.37 8.36 -57.01 -20 37.01

Note:

Absolute Level = SG Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §2.1055 & § 22.355 & §90.213 - FREQUENCY STABILITY

Applicable Standard
FCC 82.1055, § 22.355 and §90.213

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to afrequency counter via feed-through attenuators. The EUT
was placed inside the temperature chamber. The DC 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.

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Phil Zhu on 2016-12-15.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

For Analog Modulation
Part 22:
Reference Frequency: 151.85 MHz, Limit: 5.0 ppm
Test Environment Frequency Measure with Time Elapsed
Tem[()%';lture Sup:)/ﬁitgg(sl ) II?V: ::f:;;‘:; Frequ(ency Error
pC (MHz) ppm)
Frequency Stability versus Input Temperature

50 7.2 151.850063 0.415

40 7.2 151.850048 0.316

30 7.2 151.850055 0.362

20 7.2 151.850040 0.263

10 7.2 151.850037 0.244

0 7.2 151.850045 0.296

-10 7.2 151.850051 0.336

-20 7.2 151.850043 0.283

-30 7.2 151.850062 0.441

Frequency Stability versus Input Voltage
20 6.3 151.850042 0.277

Part 90:

Reference Frequency: 155.7525 MHz, Limit: £5 ppm

Test Environment

Frequency Measure with Time Elapsed

Tempoerature Power Supplied Frelt\]/[ue:;:l;ee(li'ror Frequency Error
() (Voo) (MH?z) (ppm)
Frequency Stability versus Input Temperature
50 7.2 155.752535 0.225
40 7.2 155.752516 0.103
30 7.2 155.752524 0.154
20 7.2 155.752509 0.058
10 7.2 155.752513 0.083
0 7.2 155.752522 0.141
-10 7.2 155.752519 0.122
-20 7.2 155.752537 0.238
-30 7.2 155.752520 0.128
Frequency Stahility versus Input Voltage
20 6.3 155.752512 0.077
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124001-00A

For Digital Modulation
Part 22:
Reference Frequency: 151.85 MHz, Limit: +5.0 ppm
Test Environment Frequency Measure with Time Elapsed
Tem;()%';lture Sup:)’l(;letgg(g ) FIY: :’Zf:;;ec(; Frequ(ency Error
pC (MHz) ppm)
Frequency Stahility versus Input Temperature
50 7.2 151.850051 0.336
40 7.2 151.850050 0.329
30 7.2 151.850039 0.257
20 7.2 151.850038 0.250
10 7.2 151.850035 0.230
0 7.2 151.850049 0.323
-10 7.2 151.850042 0.277
-20 7.2 151.850053 0.349
-30 7.2 151.850058 0.382
Frequency Stahility versus Input Voltage
20 6.3 151.850041 0.270
Part 90:
Reference Frequency: 453.2125 MHz, Limit: +5 ppm, 12.5 kHz
Test Environment Frequency Measure with Time Elapsed
Tem]()g)ature Powe{VSupplied IITV: ::ilgli(; Frequency Error
) (MHz) (ppm)
Frequency Stahility versus Input Temperature
50 7.2 155.752542 0.270
40 7.2 155.752536 0.231
30 7.2 155.752518 0.116
20 7.2 155.752515 0.096
10 7.2 155.752522 0.141
0 7.2 155.752518 0.116
-10 7.2 155.752517 0.109
-20 7.2 155.752534 0.218
-30 7.2 155.752529 0.186
Freguency Stability versus Input Voltage
20 6.3 155.752521 0.135
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124001-00A

FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

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

Test Procedure

a)
b)

c)

d)
€)

f)
9)
h)

K)

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

Set the Spectrum Analyzer to measure FM deviation, and tune the RF frequency to the transmitter
assigned frequency.

Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz tone at
+12.5 kHz deviation and set its output level to -100dBm.

Turn on the transmitter.

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 P,,.

Turn off the transmitter.

Adjust the RF level of the signal generator to provide RF power equal to P,. This signal generator RF
level shall be maintained throughout the rest of the measurement.

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

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 Anayzer 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.
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 L.

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 period ts.

EUT —— Attenuator 1 — Attenuator 2

Spectrum Analyzer

JauiguioD

Signal
Generator

Test Data

Environmental Conditions

Temperature: 26 °C
Relative Humidity: 552 %
ATM Pressure: 101.0 kPa

The testing was performed by Phil Zhu on 2016-12-06.
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Channﬂ(ilez[;aration Transi(elill:)Period Transient Frequency Result
5(t1) <+/-12.5 kHz

12.5 20(t2) <+/-6.25 kHz Pass
5(t3) <+/-12.5 kHz

Please refer to the following plots.
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Channel Spacing 12.5 kHz
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