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Summary of Test Results

Clause Test Items FCC Rules Test Results
1 20dB Bandwidth FCC 15.247 (a) (1) Pass
2 Conducted Output Power FCC 15.247 (b) (1) Pass
3 Carrier Hopping Channel Separation FCC 15.247 (a) (1) Pass
4 Number of Hopping Frequency 15.247 (a) (1) lI Pass
5 Time of Occupancy (Dwell Time) 15.247 (a) (1) N Pass
6 Conducted Bandedge FCC 15.247 (d) Pass
FCC 15.247 (d)
7 Radiated Bandedge and Spurious FCC 15.209 Pass
FCC 15.205
Conducted Emission Test For AC Not applicable
8 Power Port FCC 15.207 (Notel)
9 Antenna Requirement FCC 15.203 Pass

Notel: EUT does not support AC power input.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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1. ATTESTATION OF TESCT RESULTS

Applicant Information

Company Name: Guangzhou Aidefoe Electronics Co. Ltd
Address: 3/F., Block No.6, Bo-Ying Industrial Garden, 481 Tainan Road,
Dongchong Town, Nansha District, Guangzhou, China

Manufacturer Information

Company Name: Guangzhou Aidefoe Electronics Co. Ltd

Address: 3/F., Block No.6, Bo-Ying Industrial Garden, 481 Tainan Road,
Dongchong Town, Nansha District, Guangzhou, China

EUT Description

Product Name Car Receiver

Brand Name NAKAMICHI

Model Name NQ711B

Serial Model NQ911B/NAM1700/NQ811 B/NQ721BDS/NAM1700r

/INA1200S/NAM1800DS/NAM1900DS/NAM1700DS/NA2200i/
NAM6910DS/NAM6900/NAM3905/NA2600/NA2600DS/
NAMG6700r/NA681 0/NA6100G/NA6100

Model different Refer to section 5.1
Sample ID 1985116

Sample Status Normal

Sample Received date May 24, 2019

Date Tested May 24~June 28, 2019

APPLICABLE STANDARDS

STANDARD TEST RESULTS

CFR 47 FCC PART 15 SUBPART C PASS
Tested By: Checked By:
Kebo Zhang Shawn Wen
Engineer Project Associate Laboratory Leader
Approved By:
Stephen Guo
Laboratory Manager
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with KDB414788 D01
Radiated Test Site v01r01, ANSI C63.10-2013, CFR 47 FCC Part 2 and CFR 47 FCC Part 15.

3. FACILITIES AND ACCREDITATION

Accreditation
Certificate

A2LA (Certificate No.: 4102.01)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with A2LA.

FCC (FCC Designation No.: CN1187)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
Has been recognized to perform compliance testing on equipment subject
to the Commission's Delcaration of Conformity (DoC) and Certification
rules

ISED(Company No.: 21320)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been registered and fully described in a report filed with ISED.

The Company Number is 21320.

VCCI (Registration No.: G-20019, R-20004, C-20012 and T-20011)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with VCCI, the
Membership No. is 3793.

Facility Name:

Chamber D, the VCCI registration No. is G-20019 and R-20004
Shielding Room B , the VCCI registration No. is C-20012 and T-20011

Note:

1. All tests measurement facilities use to collect the measurement data are located at
Building 10, Innovation Technology Park, Song Shan Lake Hi tech Development Zone,
Dongguan, 523808, China

2. The test anechoic chamber in UL Verification Services (Guangzhou) Co., Ltd.

Song Shan Lake Branch had been calibrated and compared to the open field sites and
the test anechoic chamber is shown to be equivalent to or worst case from the open field

site.

3. For below 30MHz, lab had performed measurements at test anechoic chamber and
comparing to measurements obtained on an open field site. And these measurements
below 30MHz had been correlated to measurements performed on an OATS.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.



https://www.vcci.jp/a3/main_en/?registered_list=&search_text=G%2D20019&message_num=100&message_start=0&message_sort_by=facility_name&message_sort_order=down
https://www.vcci.jp/a3/main_en/?view_reg&message_id=3120&ui_current_page=0

@ REPORT NO.: 4789019328.1-1
Page 8 of 90

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Item Uncertainty

Conduction emission 3.62dB

Radiation Emission test(include Fundamental
emission) 2.2dB
(9kHz-30MH2z)

Radiation Emission test(include Fundamental

emission) 4.00dB
(30MHz-1GHz2)
Radiation Emission test 5.78dB (1GHz-18Gz)
(1GHz to 26GHz)( include Fundamental emission) 5.23dB (18GHz-26G2)

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

Equipment Car Receiver
Model Name NQ711B
Serial Model NQ911B/NAM1700/NQ811 B/NQ721BDS/NAM1700r

/NA1200S/NAM1800DS/NAM1900DS/NAM1700DS/NA2200i/
NAM6910DS/NAM6900/NAM3905/NA2600/NA2600DS/
NAMG6700r/NA681 0/NA6100G/NA6100

Model Different

NQ911B/NAM1700/NQ811 B/NQ721BDS/NAM1700r
/NA1200S/NAM1800DS/NAM1900DS/NAM1700DS/NA2200i/
NAM6910DS/NAM6900/NAM3905/NA2600/NA2600DS/
NAMG6700r/NA6810/NA6100G/NA6100 have the same technical
construction including circuit diagram, PCB Layout, components and
component layout, all electrical construction and mechanical
construction with NQ711B.The difference lies only the model number ,
colour, size and Button shapes.

Operation Frequency 2402 MHz ~ 2480 MHz
Product Modulation Type Data Rate
Description b
(Bluetooth) GFSK 1Mbps

[1/4-DQPSK 2Mbps
Battery DC 12V

5.2. MAXIMUM OUTPUT POWER

Bluetooth Mode Fr?&iezr;cy Channel Number e O?(;EL:;)POWH (E:BRrE)
GFSK 2402-2480 0-78[79] -2.656 0.344
[1/4-DQPSK 2402-2480 0-78[79] -1.466 1.534
5.3. PACKET TYPE CONFIGURATION
Test Mode Packet Type Setting(Packet Length)
DH1 27
GFSK DH3 183
DH5 339
2-DH1 54
[1/4-DQPSK 2-DH3 367
2-DH5 679
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
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5.4. CHANNEL LIST

Frequenc Frequenc Frequenc Frequenc
Channel (I(\q/le) y Channel (I\chHz) y Channel (I?/IHZ) y Channel (I?/lHZ) y
00 2402 20 2422 40 2442 60 2462
01 2403 21 2423 41 2443 61 2463
02 2404 22 2424 42 2444 62 2464
03 2405 23 2425 43 2445 63 2465
04 2406 24 2426 44 2446 64 2466
05 2407 25 2427 45 2447 65 2467
06 2408 26 2428 46 2448 66 2468
07 2409 27 2429 47 2449 67 2469
08 2410 28 2430 48 2450 68 2470
09 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480

19 2421 39 2441 59 2461
5.5. TEST CHANNEL CONFIGURATION
Test Mode Test Channel Number Test Channel
GFSK CH 00, CH39,CH 78 Low, Middle, High
[1/4-DQPSK CH 00, CH39,CH 78 Low, Middle, High

5.6. THE WORSE CASE POWER SETTING PARAMETER

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band

Test Software FCC Assist
. i Test Channel
Modulation Type Transmit Antenna
Number CH 00 CH 39 CH 78
GFSK 1 Default Default Default
[1/4-DQPSK 1 Default Default Default
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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5.7. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna Frequency (MHz) Antenna Type MAX Antenna Gain (dBi)
1 2402-2480 PCB Antenna 3
5.8. WORST-CASE CONFIGURATIONS
Modulation , Data Rate
Bluetooth Mode Technology Modulation Type (Mbps)
BR FHSS GFSK 1Mbit/s
EDR FHSS [1/4-DQPSK 2Mbit/s

Note: Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5.9. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Item Equipment Brand Name Model Name P/N
1 PC Dell Vostro 3902 8KNDDB2
2 USB TO UART / / /
/O CABLES
Cable
No Port Connector Type | Cable Type | Cable Length(m) Remarks
1 USB / / 0.50 /
Note: The USB port only use for charging.
ACCESSORY
Item Accessory Brand Name Model Name Description
1 / / /
TEST SETUP

The EUT can work in an engineer mode with software through a PC.

SETUP DIAGRAM FOR TESTS

EUT

USB TO RS232

Laptop

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5.10. MEASURING INSTRUMENT AND SOFTWARE USED

Conducted Emissions

Instrument
Used Equipment Manufacturer | Model No. [Serial No.| Last Cal. Next Cal.
M | EMI Test Receiver R&S ESR3 101961 | Dec.10,2018 | Dec.10,2019
Two-Line V-
M Network R&S ENV216 101983 | Dec.10,2018 | Dec.10,2019
Artificial Mains
M Networks Schwarzbeck | NSLK 8126 | 8126465 | Dec.10,2018 | Dec.10,2019
Software
Used Description Manufacturer Name Version
M | Test Software for Conducted disturbance Farad EZ-EMC Ver. UL-3A1
Radiated Emissions
Instrument
Used Equipment Manufacturer | Model No. [Serial No.| Last Cal. Next Cal.
MXE EMI Receiver| KESIGHT | No03sA | M'>24%0| pec.10,2018 | Dec.10,2019
| Hyb”dALog Periodic)  p HLP-3003C | 130960 |Sep.17, 2018|Sep.17, 2021
ntenna
© | Preamplifier HP 8447D 29433090 Dec.10,2018 | Dec.10,2019
@ |SMVeasurement) e ESR26 | 101377 |Dec.10,2018 | Dec.10,2019
eceiver
| Horn Antenna TDK HRN-0118 130939 |Sep.17, 2018|Sep.17, 2021
m | HighGanHom | g0 asbeck | BBHA-9170 | 691  |Aug.11, 2018|Aug.11, 2021
Antenna
© |  Preamplifier TDK PA-02-0118 | | s>-90%"| Dec.10,2018 | Dec.10,2019
I Preamplifier TDK PA-02-2 Tlgcs)c-)s(’)g% Dec.10,2018 | Dec.10,2019
| Loop antenna Schwarzbeck 15198 00008 | Jan.01,2019 |Jan.01, 2022
WRCJV8-
¥ | Band Reject Filter | Wainwright 2325%245?0' 4 | Dec.10,2018 | Dec.10,2019
2533.5-40SS
WHKX10-
M High Pass Filter Wi 2700-3000- 23 Dec.10,2018 | Dec.10,2019
18000-40SS
Software
Used Description Manufacturer Name Version
M | Test Software for Radiated disturbance Farad EZ-EMC Ver. UL-3A1

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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Other instruments

Used Equipment Manufacturer [Model No.| Serial No. Last Cal. Next Cal.
M [Spectrum Analyzer Keysight N9030A |MY55410512 | Dec.10,2018 | Dec.10,2019
| Power Meter Keysight N1911A |MY55416024 | Dec.10,2018 | Dec.10,2019
M Power Sensor Keysight U2021XA| MY5100022 | Dec.10,2018 | Dec.10,2019

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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6. ANTENNA PORT TEST RESULTS
6.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only

TEST SETUP

EUT Attenuator Spectrum Analyser

TEST ENVIRONMENT

Temperature 25.1°C Relative Humidity  [52%
Atmosphere Pressure 101kPa Test Voltage DC 12V
RESULTS
on Duty Dut Duty Cycle 1T Final
. Period Cycle Y Correction Minimum setting
Mode Time Cycle
(msec) (msec) X %) Factor VBW For VBW
(Linear) (dB) (kHz) (kHz)
GFSK 2.920 3.740 0.781 78.1 1.0735 0.34 0.5
[1/4-
DOPSK 2.940 3.740 0.786 78.6 1.0458 0.34 0.5

Note: Duty Cycle Correction Factor=10log(1/x).
Where: x is Duty Cycle(Linear)
Where: T is On Time (transmit duration)

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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DHS5 ON TIME AND DUTY CYCLE MID CH

Agilent Spectrum Analyzer - APv9.3.2(201901),,
AC

ALIGHN AUTO 01:26:19 PM May 28, 2019

L RF
Center Freq 2.441000000 GHz | Trig Delay: 2,000 ms #Avg Type: Pwr(RMS] Frequency
PNO: Fast —— Trig: Video Avg|Hold: 1M
IFGain:Low #Atten: 30 dB
AMKr3 3.740 ms| Auto Tune
10 dEicly__Ref 20.00 dBm -0.038 dB
og
no ‘| CenterFreq|
.o \ 2.441000000 GHz,
-10.0
-200
o TRIG LV} StartFreq
2.441000000 GHz,
400
-50.0
600 Stop Freq|
700 2.441000000 GHz,
Center 2.441000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (1001 pts) £.000000 MH2
FUNCT! DTH FUHC E Auto Man
A2 t (A 2920ms (A) 39.413dB
N t 1.940 ms -3.363 dBm
nz t () 3.740 ms (A) -0.038 dB FreqOffset
0Hz

STATUS

2DH5 ON TIME AND DUTY CYCLE MID CH

Agilent Spectrum Analyzer - APv9.3.2(201901),,
RF

ALIGN AUTO

L
Center Freq 2.441000000 GHz ig De
PNO: Fast —»— Trig: Yideo
IFGain:Low #Atten: 30 dB

‘ Trig Delay: -22.000 ms #Avg Type: PwriRMS)

Avg|Hold: 111

Ref 20.00 dBm

AMEKr3 3.740 ms
0.018 dB|

10 dBidiv
Log

10.0

0.00

-100

Frequency

Auto Tune

CenterFreq
2.441000000 GHz

=200

TRIG L]}

-300

-400

StartFreq
2.441000000 GHz

0.0
600

-fon

Center 2.441000000 GHz

Res BW 8 MHz #VBW 50 MHz

Span 0 Hz
Sweep 20.00 ms (1001 pts)

2940 ms (A)
1.940 ms
3.740 ms (A)

-10.169 dB
3472 dBm
0.018 dB

Stop Freq
2.441000000 GHz|

CF Step
8.000000 MHz
Auto Man

Freq Offset|
0Hz

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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6.2. 20dB BANDWIDTH AND 99% BANDWIDTH

LIMITS

CFR 47FCC Part15 (15.247) Subpart C

Section Test Item Limit Frequency Range
(MHz)

CFR 47 FCC 15.247 (a) (1)

: For reporting _
RSS-247 Clause 5.1 (a) 20dB Occupied Banc purposes only. 2400-2483.5

99% Occupied For reporting
ANSI C63.10 Clause 6.9.3 Bandwidth purposes only. 2400-2483.5
TEST PROCEDURE
Connect the UUT to the spectrum analyser and use the following settings:
Center Frequency The centre frequency of the channel under test
Detector Peak
RBW For 20dB Occupied Bandwidth:1% to 5% of the 20 dB bandwidth
For 99% Occupied Bandwidth: 1% to 5% of the occupied bandwidth
VBW For 20dB Occupied Bandwidth: = RBW
For 99% Occupied Bandwidth: approximately 3xRBW
Span approximately 2 to 3 times the 20 dB bandwidth
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and measure the maximum width of the emission that is constrained
by the frequencies associated with the two outermost amplitude points (upper and lower

frequencies) that are attenuated by 20 dB and 99% relative to the maximum level measured in
the fundamental emission.

TEST SETUP
EUT Attenuator Spectrum Analyser
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
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TEST ENVIRONMENT
Temperature 23.8°C Relative Humidity  [49%
Atmosphere Pressure 101kPa Test Voltage DC 12V
RESULTS
6.2.1. GFSK MODE
Frequenc 2 99%
Channel (ﬁ/le) Y| bandwidth bandwidth | Result
(MHz) (MHz)
Low 2402 0.7983 0.83707 PASS
Middle 2441 0.8001 0.83376 PASS
High 2480 0.8466 0.84503 PASS
Test Graph
LOW CH
F K;y: igmsrmm’;: HEM\E’SVDD;HP{DE; B‘W | | SENSE:INT] | ALIGN AUTO | 01:11:54 ﬁ%nﬁh
Marker 1 --- Hz o | » s:;t:eFrrZeRqL:AMMDDDD G:VIE|HDI\1:>1DI1D Radio Std:.None
15 dBidiv Ref 10.00 dBm
Log
Center 2.402 GHz Span 3 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 7.2 ms
Occupied Bandwidth Total Power 3.54 dBm
837.07 kHz
Transmit Freq Error -3.314 kHz % of OBW Power 99.00 %
x dB Bandwidth 798.3 kHz x dB -20.00 dB

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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MID CH

am Keysight Spectrum Analyzer - Occupied BW ===
RL | RF [s0Q bc | | | SENSE:INT] | ALIGN AUTO | 01:10:39 PMJun 28,2019
Marker 1 --- Hz ‘ Center Freq: 2.440804000 GHz Radio Std: None
NFE —»—~ Trig: Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 20 dB Radio Device:BTS
15 dBidiv Ref 10.00 dBm
Log
-5.00
-20.0
-35.0
-50.0
-65.0
-80.0
-95.0
110
125
Center 2.441 GHz Span 3 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 7.2ms
Occupied Bandwidth Total Power 3.61 dBm
833.76 kHz
Transmit Freq Error 2.712 kHz % of OBW Power 99.00 %
x dB Bandwidth 800.1 kHz x dB -20.00 dB
IMSG ISTATUS
HIGH CH
| Keysight Spectrum Analyzer - Occupied BW. (= A<
RL | RF [s0Q bc | | | SENSE:INT] | ALIGN AUTO | 01:02:48 PMJun 28,2019
‘ Center Freq: 2.479808000 GHz Radio Std: None
NFE —»—~ Trig: Free Run Avg|Hold: 10/10
| #IFGain:Low #Atten: 20 dB Radio Device:BTS
15 dBidiv Ref 10.00 dBm
Log
-5.00
-20.0
-35.0
-50.0 S—
550 bt
-80.0
-95.0
110
125
Center 2.48 GHz Span 3 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 7.2ms
Occupied Bandwidth Total Power 2.66 dBm
845.03 kHz
Transmit Freq Error -6.874 kHz % of OBW Power 99.00 %
x dB Bandwidth 846.6 kHz x dB -20.00 dB
IMSG ISTATUS
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.2.2. [1/4-DQPSK MODE
20dB 99%
Channel Fr?&‘i’_&?cy bandwidth bandwidth Result
(MHz) (MHz)
Low 2402 1.182 1.1723 Pass
Middle 2441 1.187 1.1719 Pass
High 2480 1.191 1.1663 Pass
LOW CH
F K::ighlSredrul;\FAmb'z‘evSrD?;(upiD:gITN ‘ E=ERE
M

| SENSE:INT] |

ALIGN AUTO |

arker 1 --- Hz

NFE

Center Freq: 2.401810000 GHz
Avg|[Hold:>10110

—»—~ Trig: Free Run

Radio Std: None

01:12:29 PMJun 28,2019

STATUS

#IFGain:Low #Atten: 20 dB Radio Device:BTS

15 dBidiv Ref 10.00 dBm
Log
5.0
200
350
500 L,
&0
500
950

410
425
Center 2.402 GHz Span 3 MHz

Res BW 20 kHz #VBW 62 kHz Sweep 7.2ms

Occupied Bandwidth Total Power 2.94 dBm

1.1723 MHz
Transmit Freq Error -2.300 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.182 MHz x dB -20.00 dB

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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| Keysight Spectrum Analyzer - Occupied BW. (= A<
RL | RF [s0Q bc | | | SENSE:INT] | ALIGN AUTO | 01:09:15 PMJun 28,2019
Marker 1 --- Hz ‘ Center Freq: 2.440804000 GHz Radio Std: None
NFE —»—~ Trig: Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 20 dB Radio Device:BTS
15 dBidiv Ref 10.00 dBm
Log
-5.00
-20.0
-35.0
-50.0
-65.0
-80.0
-95.0
110
125
Center 2.441 GHz Span 3 MHz
Res BW 20 kHz #VBW 62 kHz Sweep 7.2ms
Occupied Bandwidth Total Power 2.87 dBm
1.1719 MHz
Transmit Freq Error -757 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.187 MHz x dB -20.00 dB
IMSG ISTATUS

HIGH CH

s Keysight Spectrum Analyzer - Occupied BW

[E=RFEE=

RL | RF [s0Q bc | | | SENSE:INT] | ALIGN AUTO | 01:01:36 PMJun 28,2019
x dB -20.00 dB ‘ Center Freq: 2.479808000 GHz Radio Std: None
—»—~ Trig: Free Run Avg|Hold: 10/10

NFE
#IFGain:Low

#Atten: 20 dB

Radio Device: BTS

1LS dBidiv Ref 10.00 dBm

Center 2.48 GHz

Span 3 MHz

Res BW 20 kHz #VBW 62 kHz Sweep 7.2ms
Occupied Bandwidth Total Power 2.71 dBm
1.1663 MHz
Transmit Freq Error -7.549 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.191 MHz x dB -20.00 dB
IMSG ISTATUS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.3. PEAK CONDUCTED OUTPUT POWER
LIMITS
CFR 47 FCC Part15 (15.247) , Subpart C
Section Test Item Limit Frequency Range
(MH2)

Hopping channel carrier frequencies
separated by a minimum of 25 kHz or

crratrce | pea | (Me208 banduidh ol hpon

15.247 (b) (1) Conducted : ’ 2400-2483.5

Output Power

Hopping channel carrier frequencies
that are separated by 25 kHz or two-
thirds of the 20 dB bandwidth of the
hopping channel : 125 mW or 21dBm

TEST PROCEDURE

Place the EUT on the table and set it in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the Power sensor.

Measure the power of each channel.
Peak Detector use for Peak result.

TEST SETUP

EUT

Attenuator

Power sensor and Meter

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035
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TEST ENVIRONMENT

Temperature 23.8°C Relative Humidity  [49%
Atmosphere Pressure 101kPa Test Voltage DC 12V
RESULTS
6.3.1. GFSK MODE
Frequenc Maximum Conducted Output EIRP Limit
Channel i y Power (PK) Result
(MHz2) (dBm) (dBm) (dBm)
Low 2402 -2.722 0.278 30 Pass
Middle 2441 -2.656 0.344 30 Pass
High 2480 -3.245 -0.245 30 Pass
Note: EIRP= Maximum Conducted Output Power + Antenna Gain
Note: The channel separation is 1MHz and the 20dB Bandwidth is less than 1MHz.
6.3.2. [1/4-DQPSK MODE
Maximum Conducted Output .
Channel Frequency Power(PK) EIRP Limit S
(MHz) (dBm) (dBm) (dBm)
Low 2402 -1.520 1.480 21 Pass
Middle 2441 -1.466 1.534 21 Pass
High 2480 -2.040 0.960 21 Pass

Note: EIRP= Maximum Conducted Output Power + Antenna Gain

Note: The channel separation is 1MHz and the 20dB Bandwidth is bigger than 1MHz.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035
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6.4. CARRIER HOPPING CHANNEL SEPARATION

LIMITS
CFR 47 FCC Part15 (15.247) , Subpart C
. . Frequency Range
Section Test Item Limit (MH2)
Frequency hopping systems shall have
hopping channel carrier frequencies
separated by a minimum of 25 kHz or
Carrier the 20 dB bandwidth of the hopping
CFR 47 FCC Hoobin channel, whichever is greater.
15.247 (a) (1) Chggnegi Alternatively, frequency hopping 2400-2483.5
. systems operating in the 2400-2483.5
Separation

MHz band may have hopping channel
carrier frequencies that are separated by
25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel.

TEST PROCEDURE

Connect the UUT to the spectrum Analyzer and use the following settings:

Center Frequency |The center frequency of the channel under test

Span wide enough to capture the peaks of two adjacent channels

Detector Peak

RBW Stgrt with the RBW set to ap.proxi_mately 30% of the chgnn_e_l spacing;
adjust as necessary to best identify the center of each individual channel.

VBW >RBW

Trace Max hold

Sweep time Auto couple

Allow the trace to stabilize. Use the marker-delta function to determine the separation between
the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined.
A plot of the data shall be included in the test report.

TEST SETUP

EUT

Attenuator Spectrum Analyser

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035
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TEST ENVIRONMENT

Temperature 23.9°C Relative Humidity  [55%
Atmosphere Pressure 101kPa Test Voltage DC 12V
RESULTS

6.4.1. GFSK MODE

Carrier Hopping Channel Limit
Channel Separation (MH2) Result
(MHz)
Middle 10 =20dB B_andW|dth Of The PASS
Hopping Channel

Channel Separation MID CH
ALIGH AUTD 01:54:28 PM May 28, 2019 E
q 2.441500000 GHz | #Avg Type: Pwr(RMS) requency
PNO: Fast pJ Trig: Free Run Avg|Hold:>100i{100
IFGain:Low #Atten: 40 dB
Auto Tune
Ref Offset 1 dB
10 dBiciv. - Ref 30.00 dBm
Log
Center Freq
20 2.441500000 GHz
100
StartFreq||
nm s 2.439000000 GHz
-10.0
Stop Freq||
2.444000000 GHz
200
-30.0 CF Step
500.000 kHz
[Auto Man
400
=00 Freq Offset|
0 Hz|
£0.0
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

Note: For 20 dB Bandwidth of The Hopping Channel, please refer to clause 6.2.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.4.2. [1/4-DQPSK MODE

Carrier Hopping Channel Limit
Channel Separation (MH2) Result
(MHz)
2 two-thirds of the 20 dB
Middle 1.0 Bandwidth Of The Hopping PASS
Channel

Channel Separation MID CH
Agilent Spectrum Analyzer - APv9.3.2(201901),,
(/ L RF S0Q  AC ALIGN AUTD 02:07:48 PM May 28, 2019 F
[Center Freq 2.441500000 GHz | #Avg Type: Pwr(RMS) 2 requency
PNO: Fast 50 11g:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB
Auto Tune
Ref Offset 1 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq||
200 2.441500000 GHz
100
StartFreq||
0 >W< 2.439000000 GHz
-10.0
Stop Freq||
2.444000000 GHz
-20.0
0.0 CF Step
500.000 kHz|
[Auto Man
-40.0
0.0 Freq Offset|
0 Hz|
-B0.0
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

Note: For 20 dB Bandwidth of The Hopping Channel, please refer to clause 6.2.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.5. NUMBER OF HOPPING FREQUENCY

LIMITS

CFR 47 FCC Part15 (15.247) , Subpart C

Section Test Item Limit

Number of Hopping

CFR 47 15.247 (a) (1) Il Frequency

at least 15 hopping channels

TEST PROCEDURE

Connect the EUT to the spectrum Analyzer and use the following settings:

Detector Peak

RBW 1% of the span

VBW >RBW

Span The frequency band of operation
Trace Max hold

Sweep time Auto couple

Set EUT to transmit maximum output power and switch on frequency hopping function. then set
enough count time (larger than 5000 times) to get all the hopping frequency channel displayed
on the screen of spectrum analyzer.

Count the quantity of peaks to get the number of hopping channels.

FHSS Mode: 79 Channels observed.

AFHSS Mode: 20 Channels declared.

TEST SETUP

Spectrum Analyser

EUT Attenuator

TEST ENVIRONMENT

Temperature 23.9°C Relative Humidity  [55%

Atmosphere Pressure 101kPa Test Voltage DC 12V
RESULTS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.5.1. GFSK MODE

Hopping numbers Limit Results
79 >15 Pass
Agilent Spectrum Analyzer - AP¥9.3.2(201901),,
L RF ALIGNAUTO 01:53:22 PM May 28, 2019
Center Freq 2.440000000 GHz , Avg Type: Log-Pur TRACE Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:> 100100 TvPE I
IFGain:Low Atten: 40 4B DET [
Auto Tune
Ref Dffset 1 dB
10 dBidiv ~ Rer 30.00 dBm
Log
Center Freq|
200 2.440000000 GHz
100
Start Freqf
0 2.390000000 GHz,
-100
Stop Freq
2.480000000 GHz,
208 7752 dom]
300 CF Step
10.000000 MHz
Auto Man
-40.0 p==
400 Freq Offset
0 Hz
-60.0
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.0 ms (1001 pts)
MSG STATUS
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.5.2. [1/4-DQPSK MODE

Hopping numbers Limit Results
79 >15 Pass
Agilent Spectrum Analyzer - AP¥9.3.2(201901),,
L RF ALIGNAUTO 02:05:52 PM May 28, 2019 E
Center Freq 2.440000000 GHz , Aug Type: Log-Pwr T requency
PNO: Fast 0 Trig: Free Run Avg|Hold:> 100100 TvPE I
IFGain:Low Atten: 40 4B DET [
Auto Tune|
Ref Offset 1 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq||
2 2.440000000 GHz,
100
StartFreq||
oo 2.390000000 GHz|
-0
Stop Freq(|
2.490000000 GHz|
=200 T
300 CF Step
10.000000 MHz
Auto Man
400
0.0 Freq Offset
0 Hz|
Eih]
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.0 ms (1001 pts)
MSG STATUS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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6.6. TIME OF OCCUPANCY (DWELL TIME)

LIMITS
CFR 47 FCC Part15 (15.247) , Subpart C
Section Test Item Limit

The average time of occupancy on any

Time of channel shall not be greater than 0.4
CFR 47 15.247 (a) (1) 1l Occupancy seconds within a period of 0.4 seconds,

(Dwell Time) multiplied by the number of hopping

channels employed.

TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency |The centre frequency of the channel under test

Detector Peak

RBW 1 MHz

VBW =2RBW

Span zero span

Trace Max hold

Sweep time As necessary to capture the entire dwell time per hopping channel

a. The transmitter output (antenna port) was connected to the spectrum analyzer

b. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz.

c. Use a video trigger with the trigger level set to enable triggering only on full pulses.

d. Sweep Time is more than once pulse time.

e. Set the center frequency on any frequency would be measure and set the frequency span to
zero span.

f. Measure the maximum time duration of one single pulse.

g. Set the EUT for DH5, DH3 and DH1 packet transmitting.

h. Measure the maximum time duration of one single pulse.
A Period Time = (channel number)*0.4

For Normal Mode (79 Channel):

DH1 Time Slot: Reading * (1600/2)*31.6/(channel number)
DH3 Time Slot: Reading * (1600/4)*31.6/(channel number)
DH5 Time Slot: Reading * (1600/6)*31.6/(channel number)

For AFH Mode (20 Channel):

DH1 Time Slot: Reading * (800/2)*8/(channel number)
DH3 Time Slot: Reading * (800/4)*8/(channel number)
DH5 Time Slot: Reading * (800/6)*8/(channel number)

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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TEST SETUP
EUT
Attenuator Spectrum Analyser
TEST ENVIRONMENT
Temperature 23.9°C Relative Humidity  [55%
Atmosphere Pressure 101kPa Test Voltage DC 12V
RESULTS
6.6.1. GFSK MODE
Normal Mode
Burst Width Dwell Time
Packet Channel Results
[ms/hop/ch] [s]
DH1 MCH 0.390 0.125 PASS
DH3 MCH 1.650 0.264 PASS
DH5 MCH 2.910 0.310 PASS
AFH Mode
DH1 MCH 0.390 0.063 PASS
DH3 MCH 1.650 0.132 PASS
DH5 MCH 2.910 0.155 PASS

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Test Graph

TIME OF SINGLE SLOT (DH1

Agilent Spectrum Analyzer - APv9.3.2(201901),,

L FF AC ! ALIGM AUTO 02:22;46 PM May 28, 2019 F
Center Freq 2.441000000 GHz | Avg Type: Log-Pur . requency
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB
Auto Tune
Ref Offset 1 dB AMKr3 1.245 ms|
10 dBidiv__Ref 20.00 dBm -2.93 dB|
liLog
no | CenterFreq|
n.m £ 2.441000000 GHz
i
-10.0
-200
. StartFreq(
2.441000000 GHz,
-40.0
-60.0
ool || | | | - i - - - - H Stop Freq||
oal _‘. | D | | | - | || _|. a = ‘_ || | 2.441000000 GHz|
L [ | I
Center 2.441000000 GHz Span 0 Hz CFStep
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 ms (1001 pts) 1.000000 Mz
[ v | FUNCTON ] Fun DTH FUNLT 3 Auto Man
1 390.0 us (A) 0.43 dB
2 2.260 ms 294 dBm
n 1.245 ms (A) 293 dB Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS

TIME OF SINGLE SLOT (DH3

Agilent Spectrum Analyzer - APv9.3.2(201901),,
RF i ALIGNAUTO 02:20:58 PM May 28, 2018

L
Center Freq 2.441000000 GHz | Avg Type: Log-Pwr Frequency
PNO: Fast —»— T1tig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune
Ref Offset 1 dB AMKr3 2.490 ms
IE%gBldiv Ref 20.00 dBm -0.11 dB|

0.0

CenterFreq

0.00 2.441000000 GHz
-100

200
. StartFreq
2.441000000 GHz,

-400

-50.0

600 — Stop Freq
700 i | 2.441000000 GHz

‘ \

Center 2.441000000 GHz Span 0 Hz -

ep

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 ms (1001 pts) 1.000000 M=

[ < [ v ] FUNCTION | FUNCTION NC Auto Man
(&) 1.650 ms (A) 039 dB

t 1.860 ms 319 dBm

(7] 2.490 ms (A) 0.11dB

Freq Offset|
0Hz

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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TIME OF SINGLE SLOT (DH5

Agilent Spectrum Analyzer - APv9.3.2(201901),,
AL

ALIGM AUTO

L RF
Center Freq 2.441000000 GHz I Avg Type: Log-Pwr Frequency
PNO: Fast —— Trig: Free Run
IFGain:Low Atten: 30 dB
Ref Offect1 4B AWIkr3 3.750 ms Auto Tune
10 dB/div___Ref 20.00 dBm 0.01 dB|
ILog
e Center Freq
oo i ¢ 2.441000000 GHz|
-10.0
-200
0 StartFreq(
2.441000000 GHz,
-40.0
-60.0
600 Stop Freq(
700 : l 2.441000000 GHz,
\
Center 2.441000000 GHz Span 0 Hz CFstep
Res BW 1.0 MHz #VBW 1.0 MHz 1.000000 MHz
SCL Auto Man
A2 t (A 2910 ms (A) 051dB
F t 1920 ms 3.24 dBm
N2 t (A 3.760 ms (A) 0.01dB FreqOffset
0 Hz

1
2
4
5
6
T
8
9
10
1"
12

STATUS
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6.6.2. [1/4-DQPSK MODE

Normal Mode

Burst Width Dwell Time
Packet Channel Results

[ms/hop/ch] [s]
2DH1 MCH 0.420 0.134 PASS
2DH3 MCH 1.692 0.271 PASS
2DH5 MCH 2.910 0.310 PASS

AFH Mode

2DH1 MCH 0.420 0.067 PASS
2DH3 MCH 1.692 0.135 PASS
2DH5 MCH 2.910 0.155 PASS

Test Graph

TIME OF SINGLE SLOT (2DH1

Agilent Spectrum Analyzer - APv9.3.2(201901),,
L L RF S0Q  AC 3 ALIGNAUTO [02:24:26 PM May 28, 2019 Frequenc
Center Freq 2.441000000 GHz | Avg Type: Log-Pwr ]2 5 - quency
PNO: Fast —— Trig: Free Run W
IFGain:Low Atten: 30 dB

Auto Tune

Ref Offset 1 dB
E%gBldiv Ref 20.00 dBm

10.0

Center Freq
000 | 2.441000000 GHz|
-100

-200

StartFreq(
2.441000000 GHz,

-300
-40.0

-60.0

600 [— - Stop Freq(
70 Dl - : 2441000000 GHz|

L
Center 2.441000000 GHz

CF Step

Res BW 1.0 MHz #VBW 1.0 MHz 1.000000 M=

A HODE RSl % ] v ] FUNCTON ] FUNCTONWD UNCTION VALU Auto Man
A2 [ 4200 us (A 057 dB

F t 2.850 ms 299 dBm

N2 t 1.260 ms (A) 007 dB

Freq Offset|
0 Hz

(YRR N RN N
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TIME OF SINGLE SLOT (2DH3

Agilent Spectrum Analyzer - APv9.3.2(201901),,

L RF ALIGH AUTO 04:39:40 PM &pr 24, 2019 E
ICenter Freq 2.441000000 GHz [ Avg Type: Log-Pur requency
PNO: Fast —— Trig: Free Run
IFGain:Low Atten: 30 dB
Auto Tune
Ref Offset0.5 dB AMkr3 3.744 ms
10 dBidiv__ Ref 20.50 dBm -1.70dB
fLog | |
e T S ‘ Center Freq|
0 500 2.441000000 GHz
-9.50
195
e StartFreq(
2.441000000 GHz
-3948
-485
535 | 1 E—— Stop Freq|f
595 E— — || 2.441000000 GHz,
i L LU [ b 1 1L
Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 18.00 ms (1001 pts) 1.000000 Mz
FUNCTION %0 TH FUNCTION VALUE Auto Man
(a) 1.692 ms (A) 3.11dB
5.400 ms 297 dBm
3744 ms (A) 41.70dB Freq Offset
0Hz
IMSG STATUS

RF

TIME OF SINGLE SLOT (2DH5

Agilent Spectrum Analyzer - APv9.3.2(201901),,

ALIGH AUTD 0z2:27:16 PM

L
[Center Freq 2.441000000 GHz

PNO: Fast ~—»— | Trig: Free Run
IFGain:Low

Atten: 30 dB

TRACE
TYPE,
DET

Avg Type: Log-Pwr

Frequency

Auto Tune|
Ref Offect 1 dB AMKr3 3.750 ms
19 geiciv__Ref 20.00 dBm 0.07 dB
on | Center Freq||
0.00 9} 2.441000000 GHz|
100 ] || ||| ]
200 B e TR —
. StartFreq|j
2.441000000 GHz|
400
50,0
60.0 Stop Freq
700 0 2.441000000 GHz|
|
Center 2.441000000 GHz Span 0 Hz CF St
ep
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 15.00 ms (1001 pts) 1.000000 MHZ
| v [ FUNCTION | FUNCTI JTH FUNCTION VALUE Auto Man
Az to(@a 2910 ms (A) 081dB
F t 2070 ms -3.06 dBm
A2 t o 3.750 ms (A) 0.07 dB Freq Offset
0 Hz

STATUS
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6.7. CONDUCTED SPURIOUS EMISSION

LIMITS

CFR 47 FCC Part15 (15.247) , Subpart C

Section

Test Item

Limit

CFR 47 FCC §15.247 (d)

Conducted

Spurious Emission

at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the
highest level of the desired power

TEST PROCEDURE

Please refer to the ANSI C63.10 section 6.10.

For Bandedge use the following settings:

Detector Peak

RBW 100kHz

VBW 300kHz

Span wide enough to fully capture the emission being measured
Trace Max hold

Sweep time Auto couple.

For Spurious Emission use the following settings:

Detector Peak

RBW 100kHz

VBW 300kHz

Span wide enough to fully capture the emission being measured
Trace Max hold

Sweep time Auto couple.

Use the peak marker function to determine the maximum amplitude level.

TEST SETUP
EUT Attenuator Spectrum Analyser
TEST ENVIRONMENT
Temperature 23.8°C Relative Humidity  [49%
Atmosphere Pressure 101kPa Test Voltage DC 12V
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FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4789019328.1-1
Page 37 of 90

RESULTS

6.7.1. GFSK MODE

LOW CH BANDEDGE

Agilent Spectrum Analyzer - APY9.3,2(201901),,
RF S0Q  AC ALIGNAUTO 01:23:58 PM May 28, 2019
Center Freq 2.400000000 GHz ] #Avg Type: Pwr(RMS) TRaCE R Frequency
PNO: Fast 5= Trig:Free Run AvglHold: 1001100 Tvee [
IFGain:Low #Atten: 40 dB oeT

Auto T
Ref Offset 1 dB Mkr1 2.401 815 GHz| uto Tune

[0 dBidiv__Ref 30.00 dBm -2.296 dBm|
og

200 CenterFreq
100 2.400000000 GHz|
0o

-10.0

o StartFreq

2392500000 GHz|

300

-40.0
0.0 - Stop Freq|
2.407500000 GHz|

-60.0

Center 2.400000 GHz Span 15.00 MH;

#Res BW 100 kHz #VBW 300 kHz Sweep 147 ms N soaroeep

FUNCTION FUNCTION WIDTH UNC (5LU JAuto Man

[ v |
2401815 GHz {A) -2.296 dBm
2.400 000 GHz -49.595 dBm
2.399 805 GHz -34.295 dBm FreqOffset

0 Hz|

LOW CH SPURIOUS 30MHz ~ 26GHz

Agilent Spectrum Analyzer - APv9.3.2(201901),,

L RF 500 AC ALIGN AUTO E
[Center Freq 13.015000000 GHz ] #Avg Type: Pwr(RMS) (1] requency
B0: Fast == Trig: Free Run AvglHold: 10110 Tee [
IFGainLow  #Atten: 40 dB oerla
et Offeet 1 B MKkr4 2.399 8 GHZ Auto Tune
19geiciv__Ref 30.00 dBm -35.675 dBm|
a0 Center Freq|
100 13.015000000 GHz|
0.00
-100
. StartFreq|
30.000000 MHz
300 ﬂ—o
400 ‘ ——
-50.0 b - - - . - Stop Freq|
@ Di } } } i } ‘T } } 26.000000000 GHez|
Start 30 MHz Stop 26.00 GHz CF st
ep|
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s{40001 pts! 2.597000000 Gz,
S S Ay B M R R S T [ st Man
1N ) 24020 GHz (A) 3196 dBm
2 N f 48040GHz  37.429dBm
3 N f 72060GHz 49183 dBm
N f 23098GHz 35676 dBm FreqOffset
5 0Hz
8
7
8
9
10
1
12
wsa sTaTus
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Agjlent Spectrum Analyzer, - APv9.3.2(201901),,

MID CH REFERENCE

ALIGNAUTO___[01:28:08 PM May 28, 2013
Frequency

L RE |S0% AC
ICenter Freq 2.441000000

GHz |

Ref Offset 1 dB

10 dBidiv. Ref 30.00 dBm
Log

#Avg Type: Pwr(RMS) mcs
AvglHold: 1001100 Tvee g
cerld

Mkr1 2.440 955 GHz

-2.516 dBm

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB
Auto Tune|

Center Freq
2.441000000 GHz|

StartFreq
2.433500000 GHz|

Stop Freq|
2.448500000 GHz

CF Step

1.500000 MHz|
Auto Man|

Freq Offset|

0 Hz|

Center 2.441000 GHz
#Res BW 100 kHz

nsG

Span 15.00 MHz
Sweep 1.47 ms (1001 pts)

STATUS

#VBW 300 kHz

MID CH SPURIOUS 30MHz ~ 26GHz

Agilent Spectrum Analyzer, - AP¥9.3.2(201901),,

ALIGN AUTO
Frequency

L RF S0%  AC
ICenter Freq 13.015000000 GHz |

b
#hvg Type: Pwr(RMS)

PNO: Fast —— Trig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 40 dB
Ref Offect 1 dB VIkr4 25.908 5 GHzZ Auto Tune
jodaidiy__Ref 30.00 dBm -37.061 dBm|
og
b CenterFreq
oo 13.015000000 GHz
0.00
-100
o StartFreq
30000000 MHz
-300 ‘
-400 | '
] — M " Il Stop Freq|
0 Di } } } } } ‘T } } I 26.000000000 GHz|
Start 30 MHz
CFSte

‘Res BW 100 kHz

Stop 26.00 GHZJ 7})

#VBW 300 kHz Sweep 2.48 s (40001 pts 2697000000 GHz|

24410 GHz 6502 dBm
48620GHz 40032 dBm
73230GHz 60197 dBm
269085 GHz  -37.061 dBm FreqOffset
0 Hz|

FUNCTION FUNCTION WIDTH FUNCTION VALUE JAuto Man|

STATUS
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HIGH CH BANDEDGE

Agilent Spectrum Analyzer, - AP¥9.3.2(201901),,

ALIGN AUTO

L RF S0Q  AC
Center Freq 2.483500000 GHz ] #hvg Type: Pur(RMS) Frequency
NG Fasi &= Trig: Free Run AvglHold: 100/100
IFGain:Low #Atten: 40 dB
Rof OFfect 1 dB MKkr1 2.479 810 GHZ] Auto Tune
j0deiciy__Ref 30.00 dBm -3.189 dBm)
og
a0 Center Freq|
100 2483500000 GHz
0.0 Q
-100
o StartFreq
2476000000 GHz
=300
-400
500 = e M SR U S s Stop Freq|
00 } 2491000000 GHz
Center 2.483500 GHz Span 15.00 MH. CF Step)
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts) 1500000 M
UNC JAuto Man|
N f 2479810 GHz 3.189 dBm
2 N f 2487790GHz 47679 dBm
L f 2483500GHz 49817 dBm Freq Offset
5 0Hz|
6
7
8
9
10
11
12
vsa sTaTus

HIGH CH SPURIOUS 30MHz ~ 26GHz

Agjlent Spectrum Analyzer, - APv9.3.2(201901),,

ALIGN AUTO

N T
ICenter Freq 13.015000000 GHz #Avg Type: Pwr(RMS) Frequency
PNO: Fast 5~ Trig: Free Run Avg|Hold: 10/10
IFGain:Low #HAtten: 40 dB
Ref Offsst 1 dB MKkr4 4,959 & GHZ Auto Tune
1%5' jdiv__Ref 30.00 dBm -36.649 dBm)|
e CenterFreq
oo 13.015000000 GHz|
0.00
-100
StartFreq
-200
30.000000 MHz|
-300 6|
-400 |
500 ke 2 <> i~ ! Stop Freq|
0 Di i I i i ‘ ‘( ‘ ‘ 26.000000000 GHz|
Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

2597000000 GHz|

CF Step

Auto Man
N f 24800 GHz -5.740 dBm
N f 49600 GHz -36.649 dBm
N f 74400 GHz 51732 dBm
N f 49598GHz 36649 dBm Freq Offset
0 Hz|

STATUS
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LOW CH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer, - AP¥9.3.2(201901),,

ALIGN AUTO

L RF S0%  AC
[Center Freq 2.400000000 GHz

] #Avg Type: Pwr(RMS)

IFGain:Low

PNO: Fast 5 Trig: Free Run

#Atten: 40 dB

Avg|Hold: 1001100

Frequency

Auto Tune|

Ref Offset 1 dB
Ref 30.00 dBm

MKkr1 2,402 670 GHz|

-2.819 dBm

idiv
od

Center Freq
2.400000000 GHz|

StartFreq

2.392500000 GHz|

Stop Freq|

2.407500000 GHz|

Center 2.400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MH
Sweep 1.47 ms (1001 pts)

CF Step
1.500000 MHz|

2402 670 GHz
2.400 000 GHz
2399 805 GHz

-2.819 dBm
-39.205 dBm
35508 dBm

FUNC

Auto Man|

Freq Offset]
0 Hz|

HIGH CH SPURIOUS WITH HOPPING ON

Agilent Spectrum Analyzer - APv9.3.2(201901),,

ALIGN AUTO

S
[Center Freq 2.483500000 GHz

#Avg Type: Pwr(RMS)

Frequency

oN0: Fasi = Trig: Free Run AvglHold: 100100
IFGainLow  #Atten: 40 4B cerld
et Offect 1 B Mkr1 2.479 810 GHZ] Auto Tune
19 geidiv__Ref 30.00 dBm -3.452 dBm|
a0 Center Freq|
100 2483500000 GHz|
0.00 9
-100
. Start Freq|
=] 2476000000 GHz|
-300
-400
500 Mo - Stop Freq|
00 I 2.491000000 GHz]
Center 2.483500 GHz Span 15.00 MH; oF st
ep
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)J 1500000 Miiz|
I Auto Man
2479810 GHz 3452 dBm
2.487 985 GHz 46704 dBm
2483500 GHz 49543 dBm FreqOffset
0 Hz|
wsa sTaTus
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6.7.2. [1/4-DQPSK MODE

Agilent Spectrum Analyzer - APv9.3.2(201901),,

LOW CH BANDEDGE

ALIGNAUTO  D1:37:41 PM May 28, 2010
Frequency

L RF S0Q AC
ICenter Freq 2.400000000 GHz . #Avg Type: PWr(RMS)
PNO-Tasr = Trig:Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB
Rof Offset 1 4B Mkr1 2.401 980 GHzZ Auto Tune
19 dBidiv Ref 30.00 dBm -2.579 dBm|
o0 CenterFreq|
100 2.400000000 GHz|
0.00 ’
-10.0
00 StartFreq|
2.392500000 GHz|
-30.0
-40.0
0.0 —— Stop Freq|
B0 ‘ ‘ 2.407500000 GHz|
Center 2.400000 GHz Span 15.00 MH.
CF Step

#VBW 300 kHz Sweep 1.47 ms (1001 pts)J 1.500000 MHz

#Res BW 100 kHz
I FUNCTIONWIDTH ] FUNC LUE Auto Man
N f 2.401 980 GHz -2579 dBm
2 N f 2.400 000 GHz -47.246 dBm
i N f 2.399 820 GHz 35052 dBm FreqOffset
5 OHz
[
7
8
9
10
1
12

sTATUS

LOW CH SPURIOUS 30MHz ~ 26GHz

Agilent Spectrum Analyzer - APv9.3.2(201901),,

ALIGN AUTO 38
Frequency

L RF S0Q AC
[Center Freq_13.015000000 GHz |
Avg|Hold: 10110

#Avg Type: Pwr(RMS)
0: Fast == Trig: Free Run

N
IFGain:Low #Atten: 40 dB
Auto Tune|

Ref Offset 1 dB
od idiv___Ref 30.00 dBm

Mkrd 2.399 8 GHz|
-35.568 dBm

CenterFreq|

13.015000000 GHz|

StartFreq|

30.000000 MHz|

Stop Freq|
26.000000000 GHz|

'
\
|

|
|

Start 30 MHz
Res BW 100 kHz

Stop 26.00 GHz CF St
ep
#VBW 300 kHz Sweep 2.48 s {40001 pts! 2597000000 GHz

FUNCTION FUNCTION WIDTH FUNCTION YALUE JAuto Man|

24020 GHz -2.867 dBm

48040GHz 44011 dBm

72060GHz  47.168 dBm

23098GHz 35568 dBm FreqOffset
0 Hz|
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MID CH REFERENCE

Agilent Spectrum Analyzer - APv9.3.2(201901),,
L RF S0Q  AC ALIGN AUTO 1]
Center Freq 2.441000000 GHz | #Avg Type: Pwr(RMS)
BNO: Fast = Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB

Frequency

T
oeT

MKr1 2.440 820 GHz Auto Tune
Ref Offset 1 dB -2.567 dBm

10 dBidiv. Ref 30.00 dBm
Log

Center Freq
2.441000000 GHz

StartFreq
2433500000 GHz|

Stop Freq|
2.448500000 GHz

CF Step
1.500000 MHz|
Auto Man|

Freq Offset]
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

STATUS

mse

MID CH SPURIOUS 30MHz ~ 26GHz

Agilent Spectrum Analyzer, - APv9.3.2(201901),,

t W e A LIGNAUTO — D1142:08 PM ay 28, 2015
Center Freq_13.015000000 GHz | #Avg Type: Pwr(RMS) mce Frequency
PNO: Fast —— Trig: Free Run Avg|Hold: 10/10 el
IFGain:Low #Atten: 40 dB oET I
Rof OFfeet 1 dB Mkr4 24.878 1 GHZ] Auto Tune
1%5 jdiv__Ref 30.00 dBm -37.702 dBm)|
a0 Center Freq|
100 13.015000000 GHz
0.00
-100
on StartFreq
30.000000 MHz|
300 A —
b4
-400 =
500 e " P - 7’7 ! Stop Freq|
o Di | | | | | ‘ ‘ 26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz crstep
Res BW 100 kHz #VBW 300 kHz Sweep 248540001 pts)f| . CF Step)
UNCTIO! JAuto Man
1 N f 24410 GHz -7.508 dBm
2 N f 48820 GHz 43683 dBm
3 N f 7.3230 GHz -49.386 dBm
N f 248781GHz  37.702dBm Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
vsa sTaTus
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HIGH CH BANDEDGE

Agilent Spectrum Analyzer, - AP¥9.3.2(201901),,
RE

ALIGN AUTO

| L | R [5a ec |
[Center Freq 2.483500000 GHz

] #Avg Type: Pwr(RMS)

PN
IFGain;]

S Trig: Free Run

Avg[Hold: 1001100
#Atten: 40 dB

Ref Offset 1 dB

10 dBidiv__Ref 30.00 dBm
Log

MKkr1 2.479 810 GHz|
-3.185 dBm

Frequency

Auto Tune|

200

10.0

0.00

Center Freq
2.483500000 GHz|

-100

200

300

-40.0

StartFreq
2.476000000 GHz|

500

-60.0

Stop Freq|
2.491000000 GHz

Center 2.483500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15.00 MH

2479810 GHz
2.483 755 GHz
2483500 GHz

Sweep 1.47 ms (1001 pts)

FnC
-3.185 dBm

Auto

CF Step
1.500000 MHz|
Man|

-47.438 dBm

-49.675 dBm

Freq Offset]
0 Hz|

HIGH CH SPURIOUS 30MHz ~ 26GHz

Agilent Spectrum Analyzer - APv9.3.2(201901),,

ALIGN AUTO

D1:49: 44 PM May 28, 2019

L RF 50Q  AC
Center Freq 13.015000000 GHz ] #Avg Type: Pwr(RMS) TrRace Frequency
PNO: Fast —— Trig: Free Run Avg|Hold: 10110 Tee [
IFGain:Low #Atten: 40 dB =34
ot Offeet 1 dB MKkrd 25.877 3 GHzZ Auto Tune
19geiciv__Ref 30.00 dBm -37.846 dBm|
o Center Freq
100 13.016000000 GHz
0.00
-100
o StartFreq|
S 30.000000 MHz
-300 —
400 — 1 ———————
-50.0 fesd . iy - 1 Stop Freq|
® Di } I } } | ‘T } I I 26,000000000 GHz]
Start 30 MHz Stop 26.00 GHz ﬁ
ep
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts) 2,597000000 GHz|
puto Man
N f 24800 GHz 9.878 dBm
N f 49600GHz 42861 dBm
N f 74400GHz 50173 dBm
N f 258773GHz 37846 dBm Freq Offset
0 Hz|

STATUS
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LOW CH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer, - APv9.3.2(201901),,

L RF S0 AC
ICenter Freq 2.400000000 (E’I;Lz:vras‘ _ | Trig:FreeRun
IFGain:Low #Atten: 40 dB

ALIGNAUTO [
#Avg Type: Pwr(RMS)
Avg[Hold: 1001100

Frequency

Rof OFfeet 1 dB MKkr1 2.402 805 GHZ] Auto Tune
[0 gaidiy_Ref 30.00 dBm -2.893 dBm)
a0 } Center Freq|
100 2400000000 GHz]
0.00 Qi
-100
. StartFreq
. 2.392500000 GHz
-300
-400
-60.0 Stop Freq|
a0 } 2.407500000 GHz|
Center 2.400000 GHz Span 15.00 MH; CF step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts) 1500000 Wi
T oo e U Auto Man
2.402 805 GHz -2.893 dBm
2.400 000 GHz 42321 dBm
2399 805 GHz 35521 dBm FreqOffset
0 Hz|

STATUS

HIGH CH SPURIOUS WITH HOPPING ON

Agilent Spectrum Analyzer, - AP¥9.3.2(201901),,

ALIGN AUTO
Center Freq 2.483500000 GHz ] #Avg Type: Pwr(RMS) Frequency
PNO: Fast —— Trig: Free Run Avg|Hold: 1001100 Tree
IFGain:Low #Atten: 40 dB oET I
Rof OFfeet 1 dB MKkr1 2.478 805 GHZ] Auto Tune
[0 gaidiy_ Ref 30.00 dBm -3.258 dBm
a0 ‘ Center Freq|
100 2483500000 GHz]
0.00 e;
-100
0 StartFreq
: 2.476000000 GHz|
=300
-400
600 oo Stop Freq|
00 2.491000000 GHz
Center 2.483500 GHz Span 15.00 MH: CFtep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts) 1500000 1E
I A NS I Auto Man
2478805 GHz -3.2568 dBm
2483920 GHz 46.019 dBm
2.483 500 GHz -48.656 dBm Freq Offset]
0 Hz|
usc sTaTus
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7. RADIATED TEST RESULTS

7.1. LIMITS AND PROCEDURE

LIMITS

Please refer to CFR 47 FCC 815.205 and §15.209

Radiation Disturbance Test Limit for FCC (Class B)(9kHz-1GHz)

Frequency Field Strength Measurement Distance
(MH2) (microvolts/meter) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
960~1000 500 3

Note: 1) At frequencies at or above 30 MHz, measurements may be performed at a distance
other than what is specified provided: measurements are not made in the near field except
where it can be shown that near field measurements are appropriate due to the characteristics
of the device; and it can be demonstrated that the signal levels needed to be measured at the
distance employed can be detected by the measurement equipment. Measurements shall not
be performed at a distance greater than 30 meters unless it can be further demonstrated that
measurements at a distance of 30 meters or less are impractical. When performing
measurements at a distance other than that specified, the results shall be extrapolated to the
specified distance using an extrapolation factor of 20 dB/decade (inverse linear-distance for field
strength measurements; inverse-linear-distance-squared for power density measurements).

(2) At frequencies below 30 MHz, measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field. Pending the development of an appropriate measurement
procedure for measurements performed below 30 MHz, when performing measurements at a
closer distance than specified, the results shall be extrapolated to the specified distance by
either making measurements at a minimum of two distances on at least one radial to determine
the proper extrapolation factor or by using the square of an inverse linear distance extrapolation
factor (40 dB/decade). This paragraph (f) shall not apply to Access BPL devices operating
below 30 MHz.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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Radiation Disturbance Test Limit for FCC (Above 1G)

dB(uV/m) (at 3 meters)

Frequency (MHz)
Peak Average
Above 1000 74 54
Restricted bands of operation
MHz MHz MHz GHz

0.090-0.110 16.42-16.423 3099.9-410 45515
0.495-0 505 16.69475-16.69525 B0S-614 5.35.5.48
2173521905 16.80425-16 80475 960-1240 725775
41254128 25525 87 1300-1427 8.025-85
417725417775 3753825 143516265 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.2156.218 748752 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.81722.2 1325134
6.31175-6.31225 123-138 2200-2300 1447145
5.291-8.294 149.9-150.05 2310-2390 16.35-16.2
5.362-8.366 156.52475-156.52525 2483.5-2500 177214
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425.3 41475 162.0125-167 17 3260-3267 236-24.0
12.29-12.293 167.72-173.2 3332-3339 312318
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12 57675-12.57725 3223354 3600-4400 @)
13.36-13.41

Note: tUntil February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2Above 38.6¢
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TEST SETUP AND PROCEDURE
Below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/Receiver o0
The setting of the spectrum analyser
RBW 200Hz (From 9kHz to 0.15MHz)/ 9KHz (From 0.15MHz to 30MH2z)
VBW 200Hz (From 9kHz to 0.15MHz)/ 9KHz (From 0.15MHz to 30MH2z)
Sweep Auto
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2013

2. The EUT was arranged to its worst case and then turntable (from O degree to 360 degrees) to
find the maximum reading. A pre-amp and a high pass filter are used for the test in order to get
better signal level. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

3. The EUT was placed on a turntable with 80cm meter above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on
the top of a variable height antenna tower.

5. The radiated emission limits are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated
emission limits in these three bands are based on measurements employing an average
detector.

6. For measurement below 1GHz, the initial step in collecting conducted emission data is a
spectrum analyzer peak detector mode pre-scanning the measurement frequency range.
Significant peaks are then marked and then Quasi Peak detector mode re-measured. If the
emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

7. Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30m open are test site. Therefore sufficient tests were
made to demonstrate that the alternative site produces results that correlate with the ones of
tests made in an open field based on KDB 414788.
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Below 1G and above 30MHz

Cabinet
Semi Anechoic Chamber Antenna Mount
:l l | W Receiver
Position
Controller
Preamplifier

f -
[ - e
B L ]

The setting of the spectrum analyser

RBW 120K
VBW 300K
Sweep Auto
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2013.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m)
and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

3. The EUT was placed on a turntable with 80cm above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on
the top of a variable height antenna tower.

5. For measurement below 1GHz, the initial step in collecting conducted emission data is a
spectrum analyzer peak detector mode pre-scanning the measurement frequency range.
Significant peaks are then marked and then Quasi Peak detector mode re-measured. If the
emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.
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Above 1G

‘ | Cabinet

Semi Anechoic Chamber
Antenna Mount 4
! s
w360 LT
k2 T S Receiver
i 3m PREt
| R
i LT 1m~4m
LT Position
EWT Controller
E 1.5m
1m
‘ Preamplifier
—L L H

X L n —
:gm_nhm R
RBW 1M
PEAK: 3M
VBW AVG: see note 6
Sweep Auto
Detector Peak
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2013.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m)
and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

3. The EUT was placed on a turntable with 1.5m above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on
the top of a variable height antenna tower.

5. For measurement above 1GHz, the emission measurement will be measured by the peak
detector. This peak level, once corrected, must comply with the limit specified in Section 15.209.

6. For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector. For the Duty Cycle please refer to clause 6.1.0N TIME
AND DUTY CYCLE.
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Notel: The manufacturer has recommended that the EUT only be used in the desktop
(horizontal)orientation; therefore, all radiated testing was performed in desktop orientation.
The EUT was placed on normal orientation and all radiated emissions were performed with the

EUT shown on the setup photo.

Note2: The EUT was fully exercised with external accessories during the test. In the case of
multiple accessory external ports, an external accessory shall be connected to one of each type

of port.

TEST ENVIRONMENT

Temperature 22.6°C

Relative Humidity

50%

Atmosphere Pressure 101kPa

Test Voltage

DC 12V

RESULTS
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7.2. RESTRICTED BANDEDGE

7.2.1. GFSK MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

87.0 dBu¥/m

7 FCC Class B 3M Radiation Peak [Above 'Iﬁﬂ

67
57

2
47 WWWM«MMWWWWWMWM’
37
27

17

7.0
2310000 232020 233040 234060 235080 236100 237120 2381.40 239160 2412.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuVv) (dB)
1 2374.464 15.60 32.89 48.49 74.00 -25.51 peak
2 2390.000 13.97 32.94 46.91 74.00 -27.09 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

87.0 dBu¥/m

i FCC Clazsz B 3M Radiation Peak [Above 1G

67

57

AT Lottt ettt At s skl s A bt ettt iy

7

27

17

7.0
2310.000 2320.20 233040  2340.60 2350.80 2361.00  2371.20 2381.40 2391.60 2412.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 2369.772 15.84 32.88 48.72 74.00 -25.28 peak
2 2390.000 13.84 32.94 46.78 74.00 -27.22 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



@ REPORT NO.: 4789019328.1-1
Page 53 of 90

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

87.0 dBu¥/m
7 FCC Class B 3M Radiation Peak [Above 1G]
67
57
1 2
A7 NI PETR YRR NP RPRR T ENF PR TSP SIS TN JEEY DT RTIR O TR U BRI
37
27
17
7.0
2477.000 2479.30 2481.60 2483.90 2486.20 2488.50 2490.80 2493.10 2495.40 2500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuV) (dB)
1 2483.500 14.79 33.58 48.37 74.00 -25.63 peak
2 2491.789 16.31 33.64 49.95 74.00 -24.05 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

87.0 dBu¥/m
77 /"’“\ﬁ FCC Class B 3M Radiation Peak [Above 1G]
67
57
1W
a7 ol bttt iy B Ao ML A i Rt
37
27
17
7.0
2477.000 2479.30 2481.60 2483.90 2486.20 2488.50 2490.80 2493.10 2495.40 2500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuVv) (dB)
1 2483.500 14.83 33.58 48.41 74.00 -25.59 peak
2 2492.203 16.10 33.65 49.75 74.00 -24.25 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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7.2.2 [1/4-DQPSK MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

87.0 dBu¥/m

i FCE Clazs B 3M Radiation Peak [Above 15/’\

67

57

37

27

17

7.0
2310.000 2320.20  2330.40  2340.60  2350.80  2361.00 2371.20  2381.40  2391.60 2412.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuv) (dBuVv) (dB)
1 2385.582 15.68 32.93 48.61 74.00 -25.39 peak
2 2390.000 14.71 32.94 47.65 74.00 -26.35 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

87.0 dBu¥/m

i FCC Clazsz B 3M Radiation Peak [Above 1G

67

57

AT | bt b st A s b A mtac s bt bt irsohsomessi-redd

7

27

17

7.0
2310.000 2320.20 233040  2340.60 2350.80 2361.00  2371.20 2381.40 2391.60 2412.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 2376.606 15.64 32.90 48.54 74.00 -25.46 peak
2 2390.000 14.05 32.94 46.99 74.00 -27.01 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

87.0 dBu¥/m
7 FCC Class B 3M Radiation Peak [Above 1G]
67
57
1 2
47 B0 gei Pt Pt e o b s b L ol it i eas gt Pt s i o b Mg
7
27
17
7.0
2477.000 2479.30 2481.60 2483.90 2486.20 2488.50 2490.80 2493.10 2495.40 2500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuV) (dB)
1 2483.500 14.41 33.58 47.99 74.00 -26.01 peak
2 2484.383 15.68 33.59 49.27 74.00 -24.73 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

87.0 dBu¥/m
7 //'\ FCC Class B 3M Radiation Peak {Above 1G]
67
57
] 2
47 RSN b i g ke bbbl ol e i sty ot
a7
27
17
7.0
2477.000 2479.30 248160  2483.90 2486.20 248850  2490.80 2493.10 2495 40 2500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuVv) (dBuVv) (dB)
1 2483.500 14.30 33.58 47.88 74.00 -26.12 peak
2 2497.240 16.53 33.67 50.20 74.00 -23.80 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Only the worst case emission was recorded, if it complies with the limit, the other
emissions deemed to comply with the limit.
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7.3 SPURIOUS EMISSIONS (1~3GHz)

7.2.2. GFSK MODE

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)

67

57

47

37

27

17

7

-3

77.0 dBu¥/m

1000.000 120000  1400.00 1600.00 1800.00  2000.00 2200.00 240000  2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuVv) (dBuVv) (dB)
1 1326.000 46.34 -11.86 34.48 74.00 -39.52 peak
2 1708.000 44,13 -10.52 33.61 74.00 -40.39 peak
3 1916.000 44.01 -9.36 34.65 74.00 -39.35 peak
4 2340.000 42.71 -7.29 35.42 74.00 -38.58 peak
5 2402.000 43.69 -7.00 36.69 74.00 -37.31 peak
6 2858.000 42.99 -4.97 38.02 74.00 -35.98 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. Filter losses were only considered in then spurious frequency bands and the

authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)

77.0 dBu¥/m

FEE Clazs B3 Radiatiom PeakfAbove- 1G]

67
57
47
) MMMWW
27

17

7

-3

1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1150.000 48.57 -12.67 35.90 74.00 -38.10 peak
2 1362.000 45.58 -11.89 33.69 74.00 -40.31 peak
3 1930.000 44.07 -9.37 34.70 74.00 -39.30 peak
4 2126.000 44.48 -8.46 36.02 74.00 -37.98 peak
5 2404.000 4415 -6.98 37.17 74.00 -36.83 peak
6 2860.000 42.09 -4.95 37.14 74.00 -36.86 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)

77.0 dBu¥/m

FEE Clazs B3 Radiatiom PeakfAbove- 1G]

67

57

47

37 3 1

27

17

7

-3

1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1148.000 46.28 -12.68 33.60 74.00 -40.40 peak
2 1366.000 4551 -11.89 33.62 74.00 -40.38 peak
3 1816.000 44.17 -9.58 34.59 74.00 -39.41 peak
4 2108.000 44.65 -8.55 36.10 74.00 -37.90 peak
5 2452.000 44.04 -6.57 37.47 74.00 -36.53 peak
6 2752.000 43.82 -5.61 38.21 74.00 -35.79 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)

77.0 dBu¥/m

FEE Clazs B3 Radiatiom PeakfAbove- 1G]

67

57

47

37 2 3 3

27

17

7

-3

1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1150.000 49.19 -12.67 36.52 74.00 -37.48 peak
2 1618.000 45.39 -10.79 34.60 74.00 -39.40 peak
3 1916.000 44.86 -9.36 35.50 74.00 -38.50 peak
4 2172.000 44.35 -8.23 36.12 74.00 -37.88 peak
5 2450.000 43.74 -6.58 37.16 74.00 -36.84 peak
6 2892.000 42.20 -4.79 37.41 74.00 -36.59 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)

77.0 dBu¥/m

FEE Clazs B3 Radiatiom PeakfAbove- 1G]

67

57

47

27

17

7

-3

1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1218.000 45.30 -12.14 33.16 74.00 -40.84 peak
2 1362.000 4591 -11.89 34.02 74.00 -39.98 peak
3 1700.000 44.54 -10.60 33.94 74.00 -40.06 peak
4 2114.000 4411 -8.52 35.59 74.00 -38.41 peak
5 2480.000 43.40 -6.34 37.06 74.00 -36.94 peak
6 2810.000 42.94 -5.23 37.71 74.00 -36.29 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)

77.0 dBu¥/m

FEE Clazs B3 Radiatiom PeakfAbove- 1G]

67
57
47
) WWMWMWWWWWW vy
27
17

7

-3

1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1150.000 50.13 -12.67 37.46 74.00 -36.54 peak
2 1594.000 45,22 -10.88 34.34 74.00 -39.66 peak
3 1700.000 45.39 -10.60 34.79 74.00 -39.21 peak
4 2126.000 45.18 -8.46 36.72 74.00 -37.28 peak
5 2464.000 43.74 -6.46 37.28 74.00 -36.72 peak
6 2800.000 43.61 -5.29 38.32 74.00 -35.68 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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7.2.3. [1/4-DQPSK MODE

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)

77.0 dBu¥/m

FEEClasy B-3MAadiatiom Peak fabove 16—

b7
LT
47
AR 2 3 3 o g
_ WMMWMMWWWM’WWWWM

17

7

-3

1000.000 120000  1400.00 1600.00  1800.00  2000.00 220000 240000  2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuVv) (dB)
1 1100.000 47.36 -13.14 34.22 74.00 -39.78 peak
2 1330.000 47.37 -11.87 35.50 74.00 -38.50 peak
3 1780.000 44.24 -9.82 34.42 74.00 -39.58 peak
4 2332.000 43.09 -7.32 35.77 74.00 -38.23 peak
5 2454.000 43.59 -6.55 37.04 74.00 -36.96 peak
6 2808.000 42.85 -5.24 37.61 74.00 -36.39 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.
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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)

77.0 dBu¥/m

FEE Clazs B3 Radiatiom PeakfAbove- 1G]

67
57
47
37 5 3 4
27
17

7

-3

1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1150.000 49.22 -12.67 36.55 74.00 -37.45 peak
2 1594.000 44.60 -10.88 33.72 74.00 -40.28 peak
3 1858.000 44.28 -9.47 34.81 74.00 -39.19 peak
4 2126.000 4421 -8.46 35.75 74.00 -38.25 peak
5 2514.000 42.89 -6.22 36.67 74.00 -37.33 peak
6 2784.000 43.04 -5.40 37.64 74.00 -36.36 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1214.000 45.45 -12.14 33.31 74.00 -40.69 peak
2 1322.000 46.99 -11.86 35.13 74.00 -38.87 peak
3 1700.000 45,57 -10.60 34.97 74.00 -39.03 peak
4 2086.000 4457 -8.71 35.86 74.00 -38.14 peak
5 2452.000 43.82 -6.57 37.25 74.00 -36.75 peak
6 2908.000 43.52 -4.71 38.81 74.00 -35.19 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1150.000 48.37 -12.67 35.70 74.00 -38.30 peak
2 1616.000 44.67 -10.79 33.88 74.00 -40.12 peak
3 1818.000 4412 -9.57 34.55 74.00 -39.45 peak
4 2266.000 43.52 -7.69 35.83 74.00 -38.17 peak
5 2478.000 42.81 -6.35 36.46 74.00 -37.54 peak
6 2926.000 42.32 -4.63 37.69 74.00 -36.31 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1326.000 46.52 -11.86 34.66 74.00 -39.34 peak
2 1730.000 44.84 -10.31 34.53 74.00 -39.47 peak
3 2100.000 44.16 -8.59 35.57 74.00 -38.43 peak
4 2374.000 43.95 -7.13 36.82 74.00 -37.18 peak
5 2480.000 44.67 -6.34 38.33 74.00 -35.67 peak
6 2920.000 42.29 -4.66 37.63 74.00 -36.37 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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1000.000 1200.00 1400.00  1600.00 1800.00 2000.00  2200.00 2400.00 2600.00 3000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 1150.000 49.06 -12.67 36.39 74.00 -37.61 peak
2 1600.000 45.25 -10.83 34.42 74.00 -39.58 peak
3 1812.000 44,03 -9.58 34.45 74.00 -39.55 peak
4 2080.000 44.28 -8.76 35.52 74.00 -38.48 peak
5 2634.000 43.76 -6.38 37.38 74.00 -36.62 peak
6 2918.000 42.30 -4.67 37.63 74.00 -36.37 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Peak: Peak detector.

4. Filter losses were only considered in then spurious frequency bands and the
authorized band was not corrected for BRF losses.

5. Proper operation of the transmitter prior to adding the filter to the measurement chain.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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7.4 SPURIOUS EMISSIONS (3~18GHz)

7.2.4. GFSK MODE

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)

77.0 dBu¥/m
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3000.000 450000 600000  7500.00 900000  10500.00 1200000 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuVv) (dB)
1 4804.036 55.81 -0.23 55.58 74.00 -18.42 peak
2 4804.036 51.26 -0.23 51.03 54.00 -2.97 AVG
3 7560.000 39.87 7.48 47.35 74.00 -26.65 peak
4 9480.000 38.09 10.44 48.53 74.00 -25.47 peak
5 12585.000 36.09 14.17 50.26 74.00 -23.74 peak
6 14400.000 35.25 16.43 51.68 74.00 -22.32 peak
7 17145.000 31.11 20.88 51.99 74.00 -22.01 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4260.000 52.00 -2.09 49.91 74.00 -24.09 peak
2 4803.976 55.45 -0.23 55.22 74.00 -18.78 peak
3 4803.976 50.57 -0.23 50.34 54.00 -3.66 AVG
4 6000.000 44 .52 3.76 48.28 74.00 -25.72 peak
5 6390.000 44.05 4.97 49.02 74.00 -24.98 peak
6 13965.000 34.59 16.29 50.88 74.00 -23.12 peak
7 16050.000 3291 17.43 50.34 74.00 -23.66 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4881.953 55.06 -0.12 54.94 74.00 -19.06 peak
2 4881.953 50.32 -0.12 50.20 54.00 -3.80 AVG
3 7170.000 40.26 6.87 47.13 74.00 -26.87 peak
4 9375.000 37.63 10.14 47.77 74.00 -26.23 peak
5 11430.000 35.97 13.57 49,54 74.00 -24.46 peak
6 14010.000 34.45 16.34 50.79 74.00 -23.21 peak
7 16800.000 32.17 19.91 52.08 74.00 -21.92 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4875.000 53.16 -0.12 53.04 74.00 -20.96 peak
2 6375.000 46.72 4.90 51.62 74.00 -22.38 peak
3 8220.000 39.47 9.40 48.87 74.00 -25.13 peak
4 11415.000 36.80 13.46 50.26 74.00 -23.74 peak
5 15255.000 35.77 15.56 51.33 74.00 -22.67 peak
6 17040.000 31.15 20.51 51.66 74.00 -22.34 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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3000.000 4500.00  6000.00  7500.00  9000.00  10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuV) (dB)
1 4950.000 52.38 0.19 52.57 74.00 -21.43 peak
2 8520.000 42.00 8.53 50.53 74.00 -23.47 peak
3 10605.000 37.97 12.75 50.72 74.00 -23.28 peak
4 13530.000 34.86 15.79 50.65 74.00 -23.35 peak
5 14460.000 34.80 16.35 51.15 74.00 -22.85 peak
6 17325.000 29.49 21.80 51.29 74.00 -22.71 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4950.000 52.76 0.19 52.95 74.00 -21.05 peak
2 6375.000 44 .58 4.90 49.48 74.00 -24.52 peak
3 7455.000 42 .91 7.35 50.26 74.00 -23.74 peak
4 10560.000 37.89 12.37 50.26 74.00 -23.74 peak
5 13605.000 35.75 16.07 51.82 74.00 -22.18 peak
6 16575.000 31.38 19.25 50.63 74.00 -23.37 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.
6. High pass filter losses had already added into the correct factor.
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7.2.5. [1/4-DQPSK MODE

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)
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3000.000 450000 600000 750000  9000.00  10500.00 1200000 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuV) (dB)
1 4804.036 55.49 -0.23 55.26 74.00 -18.74 peak
2 4804.036 48.56 -0.23 48.33 54.00 -5.67 AVG
3 7440.000 41.55 7.39 48.94 74.00 -25.06 peak
4 8490.000 40.19 8.59 48.78 74.00 -25.22 peak
5 11415.000 36.71 13.46 50.17 74.00 -23.83 peak
6 14415.000 34.29 1641 50.70 74.00 -23.30 peak
7 17760.000 29.22 22.83 52.05 74.00 -21.95 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4803.976 56.37 -0.23 56.14 74.00 -17.86 peak
2 4803.976 48.38 -0.23 48.15 54.00 -5.85 AVG
3 6375.000 46.45 4.90 51.35 74.00 -22.65 peak
4 8520.000 40.68 8.53 49.21 74.00 -24.79 peak
5 11550.000 35.94 14.13 50.07 74.00 -23.93 peak
6 14370.000 34.98 16.39 51.37 74.00 -22.63 peak
7 16500.000 32.19 18.89 51.08 74.00 -22.92 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



@ REPORT NO.: 4789019328.1-1
Page 79 of 90

HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4245.000 46.16 -2.02 44.14 74.00 -29.86 peak
2 4882.073 55.38 -0.12 55.26 74.00 -18.74 peak
3 4882.073 46.63 -0.12 46.51 54.00 -7.49 AVG
4 9360.000 38.44 10.05 48.49 74.00 -25.51 peak
5 12285.000 36.01 14.37 50.38 74.00 -23.62 peak
6 14445.000 34.63 16.37 51.00 74.00 -23.00 peak
7 16800.000 31.17 19.91 51.08 74.00 -22.92 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4260.000 48.14 -2.09 46.05 74.00 -27.95 peak
2 4875.000 53.95 -0.12 53.83 74.00 -20.17 peak
3 6375.000 45.09 4.90 49.99 74.00 -24.01 peak
4 8520.000 44.48 8.53 53.01 74.00 -20.99 peak
5 13545.000 35.20 15.85 51.05 74.00 -22.95 peak
6 16485.000 32.36 18.84 51.20 74.00 -22.80 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.
6. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4260.000 50.98 -2.09 48.89 74.00 -25.11 peak
2 4950.000 5191 0.19 52.10 74.00 -21.90 peak
3 8220.000 39.01 9.40 48.41 74.00 -25.59 peak
4 11535.000 36.79 14.10 50.89 74.00 -23.11 peak
5 14430.000 35.09 16.39 51.48 74.00 -22.52 peak
6 17295.000 29.38 21.86 51.24 74.00 -22.76 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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3000.000 4500.00 6000.00  7500.00 9000.00 10500.00 12000.00 13500.00 15000.00 18000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)
1 4260.000 51.45 -2.09 49.36 74.00 -24.64 peak
2 4950.000 51.80 0.19 51.99 74.00 -22.01 peak
3 6390.000 46.94 4.97 51.91 74.00 -22.09 peak
4 8505.000 43.47 8.55 52.02 74.00 -21.98 peak
5 11685.000 36.12 13.73 49.85 74.00 -24.15 peak
6 17085.000 30.37 20.72 51.09 74.00 -22.91 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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7.3. SPURIOUS EMISSIONS 18G ~ 26GHz
7.3.1. [1/4-DQPSK MODE

SPURIOUS EMISSIONS (HIGH CHANNEL, WORST-CASE CONFIGURATION, HORIZONTAL)

869 dBu¥/m
7 FCC Class B 3M Radiation Peak [Above 1G]
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18000.00018800.00 19600.00 20400.00 21200.00 22000.00 22800.00 23600.00 24400.00 26000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuV) (dB)
1 19392.000 51.11 -4.91 46.20 74.00 -27.80 peak
2 19912.000 4991 -4.36 45,55 74.00 -28.45 peak
3 21024.000 50.12 -5.30 44 .82 74.00 -29.18 peak
4 22432.000 51.01 -5.87 45.14 74.00 -28.86 peak
5 23928.000 50.53 -4.19 46.34 74.00 -27.66 peak
6 25328.000 47.76 -1.38 46.38 74.00 -27.62 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.
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SPURIOUS EMISSIONS (LOW CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

86.9 dBu¥/m

7 FCC Class B 3M Radiation Peak [Above 1G]

67
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Y WMWWWWWWW
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-13

18000.00018800.00 19600.00 20400.00 21200.00 22000.00 22800.00 23600.00 24400.00 26000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuv) (dB)

1 19464.000 49.79 -4.84 44 .95 74.00 -29.05 peak

2 19720.000 50.00 -4.39 45.61 74.00 -28.39 peak

3 21152.000 51.06 -5.42 45.64 74.00 -28.36 peak

4 22256.000 52.08 -6.06 46.02 74.00 -27.98 peak

5 24688.000 47.89 -2.11 45,78 74.00 -28.22 peak

6 25784.000 49.58 -1.49 48.09 74.00 -25.91 peak

Note: 1. Peak Result = Reading Level + Correct Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Peak: Peak detector.
4. High pass filter losses had already added into the correct factor.

Note: All test mode has been tested, only the worst data record in the report.
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7.4. SPURIOUS EMISSIONS 30M ~ 1 GHz
7.4.1. [1/4-DQPSK MODE

SPURIOUS EMISSIONS (HIGH CHANNEL, WORST-CASE CONFIGURATION, HORIZONTAL)

80.0 dBu¥/m

70
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el 1 3
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10 Lﬂ;,

0.0
30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 216.2400 43.65 -16.67 26.98 46.00 -19.02 QP
2 239.5200 50.76 -17.07 33.69 46.00 -12.31 QP
3 263.7700 43.31 -15.54 27.77 46.00 -18.23 QP
4 379.2000 42.82 -12.67 30.15 46.00 -15.85 QP
5 419.9400 43.21 -11.97 31.24 46.00 -14.76 QP
6 540.2199 38.91 -9.59 29.32 46.00 -16.68 QP

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.
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SPURIOUS EMISSIONS (LOW CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

80.0 dBu¥/m
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. | Lsdadie
10
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30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 216.2400 39.07 -16.67 22.40 46.00 -23.60 QP
2 359.8000 35.65 -13.04 22.61 46.00 -23.39 QP
3 455.8300 38.95 -11.42 27.53 46.00 -18.47 QP
4 504.3300 38.53 -10.42 28.11 46.00 -17.89 QP
5 600.3600 36.15 -8.42 27.73 46.00 -18.27 QP
6 719.6700 36.96 -6.09 30.87 46.00 -15.13 QP

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto
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7.5. SPURIOUS EMISSIONS BELOW 30M
7.5.1. [1/4-DQPSK MODE

(HIGH CHANNEL, LOOP ANTENNA FACE ON TO THE EUT, WORST-CASE CONFIGURATION)

9KHz~ 150KHz

60.0 dBu¥/m
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No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuVv) (dB)

1 0.0111 67.45 -101.39 -33.94 46.94 -80.88 peak

2 0.0193 66.65 -101.35 -34.70 42.00 -76.70 peak

3 0.0279 64.17 -101.38 -37.21 38.80 -76.01 peak

4 0.0417 61.08 -101.44 -40.36 35.23 -75.59 peak

5 0.0666 58.93 -101.55 -42.62 31.16 -73.78 peak

6 0.0913 54.84 -101.73 -46.89 28.40 -75.29 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV and QP limit, AV and QP Result are deemed to
comply with AV limit.

3. All 3 polarizations(Horizontal, Face-on and Face-off) of the loop antenna had been
tested, but only the worst data recorded in the report.
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150KHz ~ 0.49MHz

60.0 dBu¥/m
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ECC Part 15C 9KHz-30MHz- limit
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No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) (dB/m) (dBuVv) (dBuVv) (dB)

1 0.1811 65.55 -101.68 -36.13 22.45 -58.58 peak

2 0.2114 62.06 -101.73 -39.67 21.18 -60.85 peak

3 0.2530 62.09 -101.80 -39.71 19.71 -59.42 peak

4 0.2993 61.33 -101.85 -40.52 18.08 -58.60 peak

5 0.3311 59.48 -101.88 -42.40 17.28 -59.68 peak

6 0.4460 56.08 -102.01 -45.93 14.66 -60.59 peak

Note: 1. Measurement = Reading Level + Correct Factor.
2. If Peak Result complies with AV and QP limit, AV and QP Result are deemed to
comply with AV limit.

3. All 3 polarizations(Horizontal, Face-on and Face-off) of the loop antenna had been
tested, but only the worst data recorded in the report.
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0.49MHz ~ 30MHz

60.0 dBu¥/m
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30 FCC Part 15C 9KHz-30MHz- limit

-50
-60

0.490 (MHz] 5 20 30.000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV) (dBuVv) (dB)

1 0.7929 53.02 -62.14 -9.12 29.62 -38.74 peak

2 1.9521 52.61 -61.84 -9.23 29.54 -38.77 peak

3 2.5851 49.84 -61.68 -11.84 29.54 -41.38 peak

4 5.3296 48.24 -61.44 -13.20 29.54 -42.74 peak

5 15.0975 49.66 -61.02 -11.36 29.54 -40.90 peak

6 22.8291 50.52 -60.61 -10.09 29.54 -39.63 peak

Note: 1. Measurement = Reading Level + Correct Factor.

2. If Peak Result complies with AV and QP limit, AV and QP Result are deemed to
comply with AV limit.

3. All 3 polarizations(Horizontal, Face-on and Face-off) of the loop antenna had been
tested, but only the worst data recorded in the report.

Note: All test mode has been tested, only the worst data record in the report.
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8. ANTENNA REQUIREMENTS

APPLICABLE REQUIREMENTS

Please refer to FCC §15.203

An intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device. The use of a permanently attached antenna
or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section. The manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

Please refer to FCC 8§15.247(b)(4)

The conducted output power limit specified in paragraph (b) of this section is based on the use
of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of
this section, if transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

RESULTS
Complies
END OF REPORT
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



