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Summary of Test Results

Clause Test Iltems FCCI/IC Rules Test
Results
1 20dB Bandwidth And 99% FCC 15.247 (a) (1) Pass
Bandwidth RSS-247 Clause 5.1 (a)
FCC 15.247 (b) (1)
2 Peak Conducted Output Power RSS-247 Clause 5.1 (b) Pass
: . : FCC 15.247 (a) (1)
3 Carrier Hopping Channel Separation RSS-247 Clause 5.1 (b) Pass
. 15.247 (a) (1) I
4 Number of Hopping Frequency RSS-247 Clause 5.1 (d) Pass
. : 15.247 (a) (1)
5 Time of Occupancy (Dwell Time) RSS-247 Clause 5.1 (d) Pass
FCC 15.247 (d)
6 Conducted Bandedge RSS-247 Clause 5.5 Pass
FCC 15.247 (d)
FCC 15.209
: , FCC 15.205
7 Radiated Bandedge and Spurious RSS-247 Clause 5.5 Pass
RSS-GEN Clause 8.9
RSS-GEN Clause 8.10
8 Conducted Emission Test For AC FCC 15.207 Pass
Power Port RSS-GEN Clause 8.8
9 Antenna Requirement FCC 15.203 Pass

RSS-GEN Clause 8.3

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

Applicant Information

Company Name:
Address:

Manufacturer Information
Company Name:
Address:

EUT Description
Product Name

Model Name

Sample Status
Sample Received date
Date Tested

GP Electronics (HK) Ltd.
9/F, Building 12W, 12 Science Park West Avenue, Hong Kong
Science Park,Pak Shek Kok New Territories - Hong Kong

GP Electronics (HK) Ltd.
9/F, Building 12W, 12 Science Park West Avenue, Hong Kong
Science Park,Pak Shek Kok New Territories - Hong Kong

Wireless Speaker
LSX

Good

April 23, 2018

April 23~July 6, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS

ISED RSS-247 Issue 2 PASS

ISED RSS-GEN Issue 5 PASS
Tested By: Checked By:
Kebo Zhang Shawn Wen
Engineer 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 DA 00-705,KDB414788
D01 Radiated Test Site vO1, ANSI C63.10-2013, FCC CFR 47 Part 2, FCC CFR 47 Part 15,
RSS-GEN Issue 5, and RSS-247 Issue 2.

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.

IAS (Lab Code: TL-702)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has demonstrated compliance with ISO/IEC Standard 17025:2005,
General requirements for the competence of testing and calibration
laboratories

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

IC(Company No.: 21320)

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

Industry Canada. 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

Note 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.

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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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

Uncertainty for Conduction emission test 2.90dB

Uncertainty for Radiation Emission test(include

Fundamental emission) 2.2dB
(9KHz-30MH2)

Uncertainty for Radiation Emission test(include

Fundamental emission) 4.52dB

(30MHz-1GHz)

Uncertainty for Radiation Emission test 5.04dB(1-6GHz)
(1GHz to 26GHz)( include Fundamental 5.30dB (6GHz-18G2z)
emission)
5.23dB (18GHz-26Gz)

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 Wireless Speaker
Model Name LSX
Operation Frequency 2402 MHz ~ 2480 MHz
Product Modulation Type Data Rate
Description GFSK 1Mbps
(Bluetooth) [1/4-DQPSK 2Mbps
8DPSK 3Mbps
Power Supply AC120V/60Hz
Bluetooth Version | BT 4.2+EDR

5.2. MAXIMUM OUTPUT POWER
Bluetooth Mode Fr?&‘f_g)]cy Channel Number LAER O(létgumt)Power 5:;5)
GFSK 2402-2480 0-78[79] 0.919 4.219
8DPSK 2402-2480 0-78[79] 0.635 3.935
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
3-DH1 83
8DPSK 3-DH3 552
3-DH5 1021

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\chHz) ’ Channel (I\(jIHz) J Channel (I\C:IHZ) ’ Channel (I\CJIHZ) 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, CH 39, CH 78 Low, Middle, High
8DPSK CHO00,CH 39,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

Bluetooth test 3

Modulation Type

Transmit Antenna

Test Channel

Number CH 00 CH 39 CH 78
GFSK 1 255/25 190/0 190/0
8DPSK 1 255/40 255/10 255/10

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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5.7. DESCRIPTION OF AVAILABLE ANTENNAS
Ant. Frequency (MHz) Antenna Type Antenna Gain (dBi)
1 2402-2480 External Antenna 3.3
2 2402-2480 External Antenna 2.1
Test Mode ggigf{,rgifw%n dde Description
GESK 1TX, 1RX Chain 1 can be used as transmitting/receiving
antenna.
8DPSK 1TX, 1RX Chain 1 can be used as transmitting/receiving
antenna.

Note:

1.The equipment has two antennas but only one antenna will be use in the end product.
2.The two antennas have the same power setting, only one antenna test data record in the
report which has the max antenna gain.
3. WIFI & BT can’t transmit simultaneously. (declared by client)
4. BT and 2.4G can transmit simultaneously. (declared by client)

5.8. WORST-CASE CONFIGURATIONS

Modulation . Data Rate
Bluetooth Mode Technology Modulation Type (Mbps)
BR FHSS GFSK 1Mbit/s
EDR FHSS 8DPSK 3Mbit/s

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

5.9. TEST ENVIRONMENT
Environment Parameter Selected Values During Tests
Relative Humidity 55 ~ 65%
Atmospheric Pressure: 1025Pa
Temperature TN 23~28°C
VL N/A
Voltage : VN AC 120V 60Hz
VH N/A

Note: VL= Lower Extreme Test Voltage
VN= Nominal Voltage.
VH= Upper Extreme Test Voltage
TN= Normal Temperature

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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5.10. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Item Equipment Brand Name Model Name P/N
1 Laptop ThinkPad T460S SL10K24796 JS
2 USB TO CSR N/A N/A N/A
I/O CABLES
Cable No Port Connector Type Cable Type Cable Length(m) Remarks
1 USB N/A N/A 0.5 N/A
ACCESSORY
Item Accessory Brand Name | Model Name Description
1 N/A N/A N/A N/A
TEST SETUP

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

SETUP DIAGRAM FOR TESTS

AC Power input

—_—

EUT

USB to CSR

Laptop

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

FORM NO: 10-SL-F0035
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5.11. MEASURING INSTRUMENT AND SOFTWARE USED

Conducted Emissions
Instrument
Used Equipment Manufacturer | Model No. Serial No. Uppée;ll._ast Last Cal. Next Cal.
| EMI Test Receiver R&S ESR3 101961 Dec.20, 2016 | Dec.12, 2017 | Dec.11, 2018
| Two-Line V-Network R&S ENV216 101983 Dec.20, 2016 | Dec.12, 2017 | Dec.11, 2018
o Artfidal Mains | schwarzbeck | NSLK 8126 | 8126465 | Feb.10, 2017 | Dec.12, 2017 | Dec.11, 2018
Software
Used Description Manufacturer Name Version
IZI Test Software for Conducted disturbance Farad EZ-EMC Ver. UL-3Al
Radiated Emissions
Instrument
Used Equipment Manufacturer | Model No. Serial No. Uppg;ll._ast Last Cal. Next Cal.
| MXE EMI Receiver KESIGHT N9038A MY56g0003 Feb. 24, 2017 | Dec.12, 2017 | Dec.11, 2018
@ | MbridLog Periodic TDK HLP-3003C | 130960 | Jan.09, 2016 | Jan.09, 2016 | Jan.09, 2019
| Preamplifier HP 8447D 2944A09099| Feb. 13, 2017 | Dec.12, 2017 | Dec.11, 2018
m | EMIMeasurement R&S ESR26 101377 | Dec. 20, 2016 | Dec.12, 2017 | Dec.11, 2018
Receiver
| Horn Antenna TDK HRN-0118 130939 Jan. 09, 2016 | Jan. 09, 2016 | Jan. 09, 2019
o Figh Gain Hom | schwarzbeck | BBHA-9170 | 691 | Jan.06, 2016 | Jan.06, 2016 | Jan.06, 2019
| Preamplifier TDK PA-02-0118 TI(?)g(—)?é%S- Jan. 14, 2017 | Dec.12, 2017 | Dec.11, 2018
| Preamplifier TDK PA-02-2 T§§6%27_ Dec. 20, 2016 | Dec.12, 2017 | Dec.11, 2018
| Loop antenna Schwarzbeck 1519B 00008 Mar. 26, 2016 | Mar. 26, 2016 | Mar. 26, 2019
Software
Used Description Manufacturer Name Version
“ Test Software for Radiated disturbance Farad EZ-EMC Ver. UL-3A1
Other instruments
Used Equipment Manufacturer | Model No. Serial No. Uppgfrill._ast Last Cal. Next Cal.
“ Spectrum Analyzer Keysight N9030A MY55;1051 Dec. 20, 2016 | Dec.12, 2017 | Dec.11, 2018
| Power Meter Keysight N9031A MY55:1602 Feb. 13, 2017 | Dec.12, 2017 | Dec.11, 2018
| Power Sensor Keysight N9323A MY55§4001 Feb. 13, 2017 | Dec.12, 2017 | Dec.11, 2018

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

FORM NO: 10-SL-F0035
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6. ANTENNA PORT TEST RESULTS
ON TIME AND DUTY CYCLE

6.1.

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP
EUT Attenuator Spectrum Analyzer
TEST ENVIRONMENT
Temperature 24.2°C Relative Humidity  [58%
Atmosphere Pressure 101kPa Test Voltage AC 120V
RESULTS
On : Duty Cycle Duty Cycle T
Mode Time an?:gg X Dut;(/o/i:)ycle Correction Factor | Minimum VBW
(msec) (Linear) (db) (KHz)
GFSK 2.904 3.749 0.7746 77.46 1.109 0.344
8DPSK 2.915 3.749 0.7775 77.75 1.093 0.343

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
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DHS5 ON TIME AND DUTY CYCLE MID CH

| Keysight Spectrum Analyzer - APV 5.2(201711),0, e
L | RF [soQ bC | | | SENSE:INT] | ALIGN AUTO _ [02:10:12 PM May 26, 2018
[Center Freq 2.441000000 GHz | Trig Delay-1.013ms  #Avg Type: RMS TRACE[[23 45 6
NFE PNO: Fast —»— Trig: Video Avg|Hold: 11 TYPE[A WA

IFGain:Low #Atten: 30 dB DeT|P

Frequency

Auto Tune

1LO dB/div__ Ref 20.00 dBm
og

100 Center Freq|
0o b 2.441000000 GHz|

-0a

200 Start Freq|
300 2.441000000 GHz|
00

=500

Stop Freq|
2.441000000 GHz

-60.0

Rl

Center 2441000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (8001 pts) 8.000000 MHz

Auto Man|
FUNCTION WIDTH FUNCTI £

1 A2 t (A) 2904 ms (A) 20146 dB

N t 1.011 ms -25.882 dBm

A2 t (A) 3.749 ms (A) 3118dB Freq Offset|
0 Hz|

Scale Type|

Lin|

CovRNOGRBN

=
@
]

3DH5 ON TIME AND DUTY CYCLE MID CH

| Keysight Spectrum Analyzer - APv7.5.2(201711),0, e )
L | RF [soe bc | | | SENSE:INT] | ALIGN AUTO _ [02:34:18 PM May 26, 2018
Eenter Freq 2.441000000 GHz | Trig Delay-1.013ms  #Avg Type: RMS TRACE[1123 45 ¢
NFE PNO: Fast —#— Trig: Video Avg|[Hold: 111 TYPE|A WA

IFGain:Low #Atten: 30 dB DeT|P

Frequency

Auto Tune|

1LO dBrdiv. Ref 20.00 dBm
og

100 CenterFreq|
| 2.441000000 GHz|

-0a

-20.0

StartFreq
300 2.441000000 GHz|
-40.0

500

Stop Freq|
2.441000000 GHz

600
-7

Center 2.441000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (3001 pts) 8.000000 MHz
pute Men
1 A2 t (A) 2915 ms (A)

N t 2.233 ms
A2 t (A) 3.749 ms (A) -4.025 dB Freq Offset|

=Y X RN T FN I

=
@
]
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6.1. 20 dB BANDWIDTH AND 99% BANDWIDTH

LIMITS

FCC Partl5 (15.247) Subpart C
RSS-247 ISSUE 2

Section Test Item Limit FreqU?I\r/llCHyz)Range
FCC 15.247 (a) (1) . _
RSS-247 Clause 5.1 (a) | 2008 Bandwidth N/A 2400-2483.5
RSS-Gen Clause 6.6 99% Bandwidth N/A 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 Bandwidth:1% of the 20 dB bandwidth
For 99% Bandwidth: 1% to 5% of the occupied bandwidth
VBW For 20dB Bandwidth: = RBW
For 99% 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 20/99 dB relative to the maximum level measured in the
fundamental emission.

TEST SETUP
EUT Attenuator Spectrum Analyzer
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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Temperature 24.2°C Relative Humidity  [58%
Atmosphere Pressure 101kPa Test Voltage AC 120V
RESULTS
6.1.1. GFSK MODE
Frequenc ALl S
Channel (I(\]/IHZ) Y| bandwidth bandwidth | Result
(MHz) (MHz)
Low 2402 0.956 0.855 PASS
Middle 2441 0.892 0.854 PASS
High 2480 0.942 0.852 PASS
Test Graph

20 dB BANDWIDTH LOW CH

e Keysight Spectrum Analyzer - APV 5.2(201711),0,
50Q DC | |

L [ RF |
[Center Freq 2.402000000 GHz

NFE PNO: Wide —»— 11ig: FreeRun
IFGain:Low #Atten: 30 dB

[E=N =

Frequency

| SENSE:INT] | ALIGN AUTO __ [02:04:55 PM May 26, 2018

#Avg Type: RMS TRAEE” 3156
Avg|Hold: 20/20 TYPE| M WY
DEF‘P

Auto Tune|
Ref Offset 1 dB
Ref 20.00 dBm

10 dBidiv
Log

CenterFreq|
2.402000000 GHz|

StartFreq
2.401000000 GHz|

Stop Freq
2.403000000 GHz

CF Step
200.000 kHz
[Auto Man

Freq Offset,
0 Hz|

Scale Type

Center 2.402000 GHz Span 2.000 MHz Lin
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MSG STATUS

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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20 dB BANDWIDTH MID CH

[E=RE =

e Keysight Spectrum Analyzer - APv7.5.2(201711),0,
L | RF [s02 bc |

| SENSE:INT|

| ALIGN AUTO  [02:10:59 PM May 26, 2018

[Center Freq 2.441000000 GHz

Ref Offset 1 dB

10 dBidiv. Ref 20.00 dBm
Log

IFGain:Low

NFE PNO: Wide —— 1Tig: Free Run

#Atten: 30 dB

#Avg Type: RMS Frequency

TRACE[1/23 456
Avg|Hold: 20/20 TYPE| M WA
peT|P

Auto Tune|

CenterFreq

2.441000000 GHz

StartFreq
2.440000000 GHz

Stop Freq|
2.442000000 GHz

CF Step

200.000 kHz
[Auto Man

Freq Offset

0 Hz|

Scale Type

Center 2.441000 GHz
#Res BW 22 kHz

MSG

#VBW 68 kHz

Span 2.000 MHz| |09 Lin
Sweep 1.267 ms {1001 pts) |

STATUS

20 dB BANDWIDTH HIGH CH

e Keysight Spectrum Analyzer - APv7.5.2(201711),0,

[E=RE =

RF [50@ bc |

SENSE:INT]

| ALIGN AUTO  [02:16:28 PM May 26,2018

Ref Offset 1 dB
Ref 20.00 dBm

L
[Center Freq 2.48000&200 GPHNg: ) Trig: Free Run
IFGain:Low

#Atten: 30 dB

Frequency

#Avg Type: RMS TRACE] 3456
Avg|Hold: 20/20 TYPE| M WA
peT|P

Auto Tune|

10 dBidiv
Log

CenterFreq

2.480000000 GHz

StartFreq
2.479000000 GHz

Stop Freq|
2.481000000 GHz

CF Step

200.000 kHz
[Auto Man

Freq Offset

Center 2.480000 GHz
#Res BW 22 kHz

MSG

#VBW 68 kHz

Span 2.000 MHz
Sweep 1.267 ms (1001 pts)

STATUS

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

FORM NO: 10-SL-F0035
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99% BANDWIDTH LOW CH

e Keysight Spectrum Analyzer - APv7.5.2(201711),0,

[N

RF [500 bDC | | | SENSE:INT| |

ALIGN AUTO

[02:06:17 PM May 26,2018

S
ICenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz
NFE —— Trig: Free Run
‘ #IFGain:Low #Atten: 30 dB

AvglHold: 1001100

Radio Std: None Frequency

Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

100

0.00

CenterFreq

2.402000000 GHz

-10.0 Al h

-20.0
-30.0

-40.0
-60.0

-60.0

-70.0

Center 2.402 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 2 MHz

#Sweep 100 ms CF Step

200.000 kHz

Occupied Bandwidth Total Power

855.14 kHz
-76.014 kHz
934.2 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

[Auto Man

3.63 dBm

Freq Offset
99.00 % Ohz

-20.00 dB

STATUS

99% BANDWIDTH MID CH

e Keysight Spectrum Analyzer - APv7.5.2(201711),0,

[E=RE =

RF [500 bC | | SENSE:INT|

ALIGN AUTO

[02:12:11 PM May 26,2018

L
ICenter Freq 2.441000000 GHz
NFE

‘ H#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: Free Run
#Atten: 30 dB

AvglHold: 1001100

Radio Std: None Frequency

Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

100

0.00

CenterFreq

-10.0

2.441000000 GHz

-20.0

-30.0

-40.0

-60.0

-60.0

-70.0

Center 2.441 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 2 MHz

#Sweep 100 ms CF Step

200.000 kHz

Occupied Bandwidth Total Power

853.99 kHz
-103.36 kHz
892.4 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

[Auto Man

3.68 dBm

Freq Offset
o, 0 Hz
99.00 %

-20.00 dB
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99% BANDWIDTH HIGH CH

. Keysight Spectrum Analyzer - APv75.2(201711),0, (=

L | RF [s0e@  DC | | | SENSE:INT] | ALIGN AUTO _ [02:17:43 PM May 26,2018

Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
NFE —»— Trig: FreeRun Avg|Hold: 100100

‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

oo Center Freq
2.480000000 GHz

Center 2.48 GHz Span 2 MHz CFSte
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kH‘:

[Auto Man

Occupied Bandwidth Total Power 3.75 dBm

852.15 kHz Freq Offset
Transmit Freq Error -105.19 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 892.5 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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6.1.2. BDPSK MODE

Frequenc 20dB <
Channel (I(\q/IHz) y bandwidth bandwidth Result
(MHz) (MHz)
Low 2402 1.250 1.1739 PASS
Middle 2441 1.274 1.7081 PASS
High 2480 1.204 1.7969 PASS

20 dB BANDWIDTH LOW CH

. Keysight Spectrum Analyzer - APv7.52(201711),0,
L | RF [s06 bc | |
Center Freq 2.402000000 GHz
’7 q NFE PW Trig: Free Run
IFGain:Low #Atten: 30 dB

[E=8 =

Frequency

| SENSE:INT] ALIGN AUTO __ [02:29:53 PM May 26, 2018

[
#Avg Type: RMS TRAEE” 3156
Avg|Hold: 20/20 TYPE| M WY
DEF‘P

Auto Tune|
Ref Offset 1 dB
Ref 20.00 dBm

10 dBidiv
Log

CenterFreq|
2.402000000 GHz|

StartFreq
2.401000000 GHz|

stop Freq
2.403000000 GHz

CF Step
200.000 kHz
[Auto Man

Freq Offset,
0 Hz|

Scale Type

Center 2.402000 GHz Span 2.000 MHz Lin
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MSG STATUS

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

[E=RE =

e Keysight Spectrum Analyzer - APv7.5.2(201711),0,
L | RF [s02 bc |

| SENSE:INT|

| ALIGN AUTO  [02:34:51 PM May 26,2018

[Center Freq 2.441000000 GHz

Ref Offset 1 dB

10 dBidiv. Ref 20.00 dBm
Log

IFGain:Low

NFE PNO: Wide —— 1Tig: Free Run

#Atten: 30 dB

#Avg Type: RMS Frequency

TRACE[1/23 456
Avg|Hold: 20/20 TYPE| M WA
peT|P

Auto Tune|

CenterFreq

2.441000000 GHz

StartFreq
2.440000000 GHz

Stop Freq|
2.442000000 GHz

CF Step

200.000 kHz
[Auto Man

Freq Offset

0 Hz|

Scale Type

Center 2.441000 GHz
#Res BW 22 kHz

MSG

#VBW 68 kHz

Span 2.000 MHz| |09 Lin
Sweep 1.267 ms {1001 pts) |

STATUS

20 dB BANDWIDTH HIGH CH

e Keysight Spectrum Analyzer - APv7.5.2(201711),0,

[E=RE =

RF [50@ bc |

SENSE:INT]

| ALIGN AUTO  [02:40:12 PM May 26, 2018

Ref Offset 1 dB
Ref 20.00 dBm

L
[Center Freq 2.48000&200 GPHNg: ) Trig: Free Run
IFGain:Low

#Atten: 30 dB

#Avg Type: RMS Frequency

Avg|Hold: 20/20

TRACE[1/23 456
TYPE| My
peT|P

Auto Tune|

10 dBidiv
Log

CenterFreq

2.480000000 GHz

StartFreq
2.479000000 GHz

Stop Freq|
2.481000000 GHz

CF Step

200.000 kHz
[Auto Man

Freq Offset

Center 2.480000 GHz
#Res BW 22 kHz

MSG

#VBW 68 kHz

Span 2.000 MHz
Sweep 1.267 ms (1001 pts)

STATUS
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99% BANDWIDTH LOW CH

. Keysight Spectrum Analyzer - APv7.52(201711),0, | =
L RF [s0e@  DC | | | SENSE:INT] | ALIGN AUTO _ [02:30:51 PM May 26,2018
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
NFE —»— Trig: FreeRun Avg|Hold: 100100
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
oo CenterFreq
0.00 2.402000000 GHz
-10.0
200
-30.0
-40.0
-50.0
-60.0
-70.0 |
Center 2.402 GHz Span 5 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500,000 kHz
. . Auto Man
Occupied Bandwidth Total Power 1.21 dBm
1.1739 MHz Freq Offset
Transmit Freq Error -95.056 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.255 MHz x dB -20.00 dB
MG STATUS

99% BANDWIDTH MID CH

[E=8 =

. Keysight Spectrum Analyzer - APv7.52(201711),0,
L RF [s06 bc |

SENSE:INT] |

ALIGN AUTO

[02:36:16 PM May 26, 2018

ICenter Freq 2.441000000 GHz
NFE

‘ #IFGain:Low

‘ Center Freq: 2.441000000 GHz
—»— Trig: FreeRun
#Atten: 30 dB

Radio Std: None

Avg|Hold: 100100

Radio Device: BTS

10 dBidiv Ref 20.00 dBm

Frequency

Log
100

0.00

CenterFreq|
2.441000000 GHz|

-10.0
-20.0

-530.0

-40.0

-50.0
-60.0

-70.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.7081 MHz
-113.31 kHz
1.250 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

-0.41 dBm

99.00 %
-20.00 dB

CF Step
500.000 kHz,

[Auto Man

Freq Offset,
0 Hz|
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99% BANDWIDTH HIGH CH

o Keysight Spectrum Analyzer - APvZ.5.2(201711),0, ===
L | RF [500 bDC | | | SENSE:INT| | ALIGN AUTO  [02:41:19 PM May 26,2018
Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 100/100
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
o Center Freq
0.00 2.480000000 GHz
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
Center 2.48 GHz Span § MHz CFSte
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500.000 kH‘;
JAuto Man
Occupied Bandwidth Total Power -0.72 dBm
1.7969 MHz Freq Offset
Transmit Freq Error -123.09 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.248 MHz x dB -20.00 dB
IMSG STATUS
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6.2. PEAK CONDUCTED OUTPUT POWER

LIMITS
FCC Partl5 (15.247) , Subpart C
RSS-247 ISSUE 2
Section Test Item Limit Frequt(al\r;I'(:_'yZ;? ange
FCC 15.247 (b) (1) Peak Conducted )
RSS-247 Clause 5.4 (b) Output Power 1 watt or 30dBm | 2400-2483.5

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 peak power each channel.

TEST SETUP

EUT Power Sensor Power Meter

TEST ENVIRONMENT

Temperature 24.2°C Relative Humidity  [58%
Atmosphere Pressure 101kPa Test Voltage AC 120V
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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RESULTS
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6.2.1. GFSK MODE

eaETEY Maximum Conducted
Channel Output Power(PK) Result
(MHz) (dBm)
Low 2402 0.765 Pass
Middle 2441 0.919 Pass
High 2480 0.871 Pass
6.2.2. [1/4-DQPSK
healETEY Maximum Conducted
Channel Output Power(PK) Result
(MH2z) (dBm)
Low 2402 0.146 Pass
Middle 2441 0.012 Pass
High 2480 0.035 Pass
6.2.3. 8DPSK MODE
ATy Maximum Conducted
Channel Output Power(PK) Result
(MHz) (dBm)
Low 2402 0.635 Pass
Middle 2441 0.046 Pass
High 2480 0.063 Pass

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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6.3. CARRIER HOPPING CHANNEL SEPARATION

LIMITS

FCC Part15 (15.247) , Subpart C
RSS-247 ISSUE 2

Section Test Item Limit Frequency Range
(MH2z)

Carrier Hoppin 25 kHz or two-thirds of the
FCC 15.247 (a) (1) PPING | 50 dB bandwidth of the

RSS-247 Clause 5.1 (b) Channel hopping channel, whichever |  2400-2483.5
Separation is greater

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 Start with the RBW set to approximately 30% of the channel spacing;

adjust as necessary to best identify the center of each individual channel.
VBW 2RBW

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. The limit is specified in one of the subparagraphs of this
Section. Submit this plot.

TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST ENVIRONMENT

Temperature 24.2°C Relative Humidity  [58%
Atmosphere Pressure 101kPa Test Voltage AC 120V
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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RESULTS

6.3.1. GFSK MODE

Carrier Hopping Channel Limit
Channel Separation (MH2) Result
(MH2z)
= two-thirds of the 20 dB
Middle 1.0 Bandwidth Of The Hopping PASS
Channel

Channel Separation MID CH

[ Keysight Spectrum Analyzer - APVZ.5.2(201711),0, ==
RF [s0@ bc | | | SENSE:INT| | ALIGN AUTO  [03:01:52 PM May 26, 2018

L
Center Freq 2.441500000 GHz ] #Avg Type: RMS TRACEN23 45 6
NFE PNO: Wide 50 1rig: Free Run Avg|Hoeld:>100/100 TYPE| MR

: WA . DET|
IFGain:Low #Atten: 40 dB Select Trace
1

Trace/Detector

Ref Offset1 dB
1L%;JBldiv Ref 30.00 dBm

Clear Write|

Trace Average|

Max Hold|

Min Hold|

View Blank
Trace On

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

MsG STATUS

Note: For 20 dB Bandwidth of The Hopping Channel, please refer to clause 6.1.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.3.2. 8DPSK MODE

Carrier Hopping Channel

Channel Separation (Il‘\mlzt) Result
(MH2)
= two-thirds of the 20 dB
Middle 1.0 Bandwidth Of The Hopping PASS

Channel

Channel Separation MID CH

T= o ]

RF [s00 bC | | | SENSE:INT]

| ALIGN AUTO

[02:51:06 PMMay 26,2018

F Keysight Spectrum Analyzer - APV7 5.2(201711)0,
L

Marker 1 A 1.000000000 MHz

10 dB/div
Log

NFE PNO: Wide Cp) Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 1 dB
Ref 30.00 dBm

#Avg Type: RMS
Avg|Hold:>100/100

TRAGE| 3456
TYPE| M AR
DET|

Marker

SelectMaﬂ(er’
1

Properties»

MsG

Center 2.441500 GHz
#Res BW 300 kHz #VBW 910 kHz

Sweep 2.533 ms (1001 pts)

STATUS |

Span 5.000 MHz

Note: For 20 dB Bandwidth of The Hopping Channel, please refer to clause 6.1.2.

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.

FORM NO: 10-SL-F0035



@ REPORT NO.: 4788430402-1

Page 30 of 126

6.4. NUMBER OF HOPPING FREQUENCY

LIMITS
FCC Partl5 (15.247) , Subpart C
RSS-247 ISSUE 2
Section Test Item Limit
15.247 (a) (1) I Number of Hopping .
RSS-247 Clause 5.1 (d) Frequency atleast 15 hopping channels

TEST PROCEDURE

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

Detector Peak

To identify clearly the individual channels, set the RBW to less than 30%

X of the channel spacing or the 20 dB bandwidth, whichever is smaller.

VBW 2RBW

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.

Normal Mode: 79 Channels observed.

AFH Mode: 20 Channels declared.

TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST ENVIRONMENT

Temperature 24.2°C Relative Humidity  [58%
Atmosphere Pressure 101kPa Test Voltage AC 120V
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.: 4788430402-1
Page 31 of 126

RESULTS

6.4.1. GFSK MODE

Hopping numbers Limit Results
79 >15 Pass
Count 1
o Keysight Spectrum Analyzer - APV7.5.2(201711),0, =R
L | RF [s0e bc | [ | sENSE:INT| | ALIGN AUTO  |02:58:25 PM May 26, 2018
Marker 1 — Hz ‘ #Avg Type: RMS TRecE[[ 3 256| Feak Search
NEE PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥Arraie
IFGain:Low Atten: 40 dB DeT|P
NextPeak
Ref Offset1 dB
10 dBidiv ~ Ref 30.00 dBm
fLog
o Next Pk Right|
100
Next Pk Left|
0.00 ——= b1 oz desn)
-10.0
Marker Delta|
-20.0
e MKr—CF,
-40.0 |
0.0 Mkr—RefLvi|l
-60.0
More
10f2
Start 2.40000 GHz Stop 2.43000 GHz ©
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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Count 2
o Keysight Spectrum Analyzer - APVZ.5.2Q01711),0, @@@
L | RF [500 pC | | | SENSE:INT] | ALIGN AUTC [ 02:58:46 PM May 26, 2018
Wlarker 1 —-Hz ‘ ] #Avg Type: RMS TRAGE[1 13456 Peak Search
NFE PNO: Wide o Trig: Free Run Avg|Hold:>100/100 TVPE;* """""""""
IFGain:Low Atten: 40 dB DET|E B
NextPeak
Ref Offset1 dB
10 deidiv~ Ref 30.00 dBm
fLog
00 Next Pk Right|
100
Next Pk Left|
0.00 OL1 [ 115 dBm|
-10.0
Marker Delta|
-20.0
e Mkr—CF
-40.0
0.0 Mkr—RefLvijf
-60.0
More
10of2
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
Imsa STATUS
Count 3
' Keysight Spectrum Analyzer - APV7.5.2(201711),0, @@@/I
L | RF [500 pC | | | SENSE:INT] | ALIGN AUTC [ 02:58:59 PM May 26, 2018
Wlarker 1 —-Hz ‘ #Avg Type: RMS TRAGE[1 03456 Peak Search
NFE PNO: Wide (50 1rig: Free Run Avg|Hold:>100/100 TYPE| MARAAAAAY
IFGain:Low Atten: 40 dB DET|P NNMNNM
NextPeak
Ref Offset 1 dB
10 deidiv -~ Ref 30.00 dBm
fLog
10 Next Pk Right|
100
Next Pk Left|
0.00 DL 0.04 cBm|
-10.0
Marker Delta|
-20.0
e Mkr—CF
-40.0
-50.0 Mkr—RefLvil
-60.0
More
10of2
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
Imsc STATUS
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6.4.2. BDPSK MODE

Hopping numbers Limit Results
79 >15 Pass
Count 1
. Keysight Spectrum Analyzer - APV7.5.2(201711),0, (==
L | RF |son bC | [ | sENSE:NT| | ALIGN AUTO  [02:46:07 PM May 26, 2018
Marker 1 — Hz #Avg Type: RMS TRecE[[ 325 6| Feak Search
NEE PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥Arrriie
IFGain:Low Atten: 40 dB DeT|P
NextPeak
Ref Offset 1 dB
10 deidiv ~ Ref 30.00 dBm
fLog
o Next Pk Right|
100
Next Pk Left
0.00 —
DL1 - 44 dBm|
-10.0
Marker Deltal
200
B} Mkr—CF
-40.0
0.0 Mkr—RefLvi|l
0.0
More
10f2
Start 2.40000 GHz Stop 2.43000 GHz ©
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
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Count 2
o Keysight Spectrum Analyzer - APVZ.5.2Q01711),0, @@@
L | RF [500 pC | | | SENSE:INT] | ALIGN AUTC  [02:47:02 PM May 26, 2018
Wlarker 1 —-Hz ‘ #Avg Type: RMS TRAGE[1 13456 Peak Search
NFE PNO: Wide o Trig: Free Run Avg|Hold:>100/100 TVPE;* """"""""
IFGain:Low Atten: 40 dB DET|E B
NextPeak
Ref Offset1 dB
10 deidiv~ Ref 30.00 dBm
fLog
00 Next Pk Right|
100
Next Pk Left|
0.00 | MLy s =
BL1 -315 dBm
-10.0
Marker Delta|
-20.0
e Mkr—CF
-40.0
0.0 Mkr—RefLvijf
-60.0
More
10of2
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
Count 3
' Keysight Spectrum Analyzer - APVZ.5.2(201711),0, e ]
L | RF [s00 bC | | [ SENSE:INT] [ ALIGN AUTO  [02:48:02 PMMay 26, 2018
Marker 1 --- Hz #Avg Type: RMS TRACE] 3458 Peak Search
NFE PNO: Wide (5 1rig: Free Run Avg|Hoeld:>100/100 TYPE| MWAMMMY
IFGain:Low Atten: 40 dB DET|P MNNNN
NextPeak
Ref Offset1 dB
10 dBidiv.~ Ref 30.00 dBm
JLog
200 Next Pk Right|
10.0
Next Pk Left
0.00 bt — ——
DL1 -5 44 dBm|
-10.0
Marker Delta)
-200
e Mkr—CF
-40.0
-50.0 MKkr—RefLvi||
-60.0
More
1of2
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

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.: 4788430402-1

Page 35 of 126

6.5. TIME OF OCCUPANCY (DWELL TIME)

LIMITS

FCC Part15 (15.247) , Subpart C
RSS-247 ISSUE 2

Section Test Item Limit
Time of The average time of occupancy on any channel
15.247 (a) (1) I OcCUDANC shall not be greater than 0.4 seconds within a
RSS-247 Clause 5.1 (d) (DweIIpTimg) period of 0.4 seconds, multiplied by the number

of hopping channels employed.

TEST PROCEDURE

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

Center Frequency |The center 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 * (1600/2)*8/(channel number)
DH3 Time Slot: Reading * (1600/4)*8/(channel number)
DH5 Time Slot: Reading * (1600/6)*8/(channel number)
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TEST ENVIRONMENT

Temperature 24.2°C Relative Humidity  [58%
Atmosphere Pressure 101kPa Test Voltage AC 120V
TEST SETUP
EUT
v Attenuator Spectrum Analyzer

RESULTS

6.5.1. GFSK MODE

Normal Mode
Burst Width Dwell Time Duty Cycle
Packet | Channel Results

[ms/hop/ch] [ms] [%]
DH1 MCH 0.375 0.120 30.0 PASS
DH3 MCH 1.600 0.256 64.5 PASS
DH5 MCH 2.860 0.305 76.5 PASS

AFH Mode
DH1 MCH 0.375 0.120 30.0 PASS
DH3 MCH 1.600 0.256 64.5 PASS
DH5 MCH 2.860 0.305 76.5 PASS
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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Test Graph
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6.5.2. 8DPSK MODE

Normal Mode

Burst Width Dwell Time Duty Cycle
Packet | Channel Results

[ms/hop/ch] [ms] [%]
3DH1 MCH 0.405 0.1296 32.4 PASS
3DH3 MCH 1.600 0.2560 64.5 PASS
3DH5 MCH 2.920 0.3115 7.7 PASS

AFH Mode
3DH1 MCH 0.405 0.1296 32.4 PASS
3DH3 MCH 1.600 0.2560 64.5 PASS
3DH5 MCH 2.920 0.3115 77.7 PASS
Test Graph
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TIME OF SINGLE SLOT (3DH3)
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6.6. CONDUCTED SPURIOUS EMISSION
LIMITS
FCC Partl5 (15.247) , Subpart C

RSS-247 ISSUE 2

Section Test ltem Limit
at least 20 dB below that in the 100 kHz
FCC 815.247 (d) C_:onducte_d . bandwidth within the band that contains the
RSS-247 5.5 Spurious Emission . .
highest level of the desired power

TEST PROCEDURE

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 ENVIRONMENT

Temperature

24.2°C

Relative Humidity

58%

Atmosphere Pressure

101kPa

Test Voltage

AC 120V
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TEST SETUP
EUT Attenuator Spectrum Analyzer
RESULTS
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6.6.1. GFSK MODE

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
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SPURIOUS EMISSIONS, MID CHANNEL

MID CH
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW CH BANDEDGE WITH HOPPING ON
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6.6.2. BDPSK MODE

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

[ Keysight Spectrum Analyzer - APv75.2(201711),0, B
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SPURIOUS EMISSIONS, MID CHANNEL
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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7. RADIATED TEST RESULTS

7.1. LIMITS AND PROCEDURE

LIMITS

Please refer to FCC §15.205 and §15.209
Please refer to RSS-GEN Clause 8.9 and Clause 8.10

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

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009~0.490 2400/F(KH2z) 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.

Radiation Disturbance Test Limit for FCC (Above 1G)

dB(uV/m) (at 3 meters)
Frequency (MHz)
Peak Average
Above 1000 74 54

About Restricted bands of operation please refer to RSS-Gen section 8.10 and FCC 815.205 (a)
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TEST SETUP AND PROCEDURE
Below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/Receiver ole,

The setting of the spectrum Analyzer

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 0 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. For the actual test configuration, please refer to the related item in this test report
(Photographs of the Test Configuration)

8. 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

K Receiver

Position
Controller

Preamplifier

N - -
(AR

The setting of the spectrum Analyzer

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 0 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.

6. For the actual test configuration, please refer to the related item in this test report.
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Above 1G
‘ | Cabinet
Semi Anechoic Chamber
Antenna Mount 4
' ~F
w360 <
oz e S Receiver
I 3m e
[ —
E T Tm~4m
PP Position
EWT Controller
E 1.5m
1m
Preamplifier
—_—
__I'_ L Tl -
i.’ S
[EmE T,
RBW 1M
PEAK: 3M
e 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 0 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 12cm 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.ON TIME
AND DUTY CYCLE.

If that calculated VBW is not available on the analyzer then the next higher value should be
used.
In this case 500Hz should be used.

7. For the actual test configuration, please refer to the related item in this test report
(Photographs of the Test Configuration)
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X axis, Y axis, Z axis positions:

Note 1: For all radiated test, EUT in each of three orthogonal axis emissions had been tested,
but only the worst case (X axis) data recorded in the report.

Note 2: All the EUT's emissions had been evaluated for simultaneous transmission with the
other WIFI 2.4GHz, WIFI 5GHz,BT and 2.4G transmitter and there were no any additional or
worse emissions found.

7.2. RESTRICTED BANDEDGE

TEST ENVIRONMENT

Temperature 24.8°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V
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7.2.1. GFSK MODE FOR ANTENNA 1

PEAK

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

7D dBuVim
i i

er
Fia FOE Clazs- B2 R adiabion i'lq(‘ D Tl

E? \’
ur FIC Dlass B 36 Radiatag G "".'t”' g

a7 MMMMJWM Mm

k1)

T

7

o
2310000 232750 233300 2350 ZdE.00 236750 23.0m 2350, 50 240200 2450 WH:

Reading Comect Measure- o ] Antenna Table
Mo, Mk, Freq. Level Factor ment Limit  Margin Height Degree

MHZ T dE dBuNim dBuvim dB Diebactor cm degres  Comment
1 * 2375780 15.88 3324 48.12 7400 -2488 peak
2 2380000 15.41 33.14 48.55 74.00 -2545 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 will be recorder, if it complies with the limit, the other

emissions deemed to comply with the limit.
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PEAK

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

10700 dBwyim

FOC Class B30 Radiabion l'nl\*;mw: 1L

LT

AT WMW

R

ar

)

i

.0

ZA 000N 2320 50 23x3.0m 234450 IGO0 xR 2330 .50 Z402.00 24F5.00 WHz
Reading Comrect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limnit Height Degree
MHZ dBuv dB dBuvim dBuvim cm degree  Comment
1 ' 23779085 16.21 3332 40,54 74.00
2 2300.000 15.41 33.24 48,65 74.00

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 will be recorder, if it complies with the limit, the other
emissions deemed to comply with the limit.
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PEAK

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

i / I\I FOE Chass B30 Fadobion Peak Bose 106]

b
EF 'ﬂ«‘/‘ M
wr w FO Clase B-2W-Radiation AVE (Abova 16

. %WWVWWMM

k)

T

17

Pl

2475000 247750 MBILOD  Z4A250  P4ES00 MEFS0 2450.08  ME2S0 248500 250000 MHz
Reading Correct Measure- ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ B dB dBuwim dBuwim dB Detecinr cm degres  Comment
1 * 2483500 30.10 3278 G2.88 7400 -11.12 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 will be recorder, if it complies with the limit, the other
emissions deemed to comply with the limit.
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AVG

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

7.0 dBuVim
r
o a’/_\

f
" / FOE Chass 836 Radiation Peak labose 1G]

1
EF
i K FOL Dlass B 36 Badiaten AVE [Ahowa 16
= I
ar F/ 'ﬁ\
3?. o T
i
17
rAl
24750000 24T 5D MED0m F4H2 50 240500 2ART LD 2450.0m 252 50 2449500 2500 00 WH:
Reading Comrect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detactor cm degres  Comment

1 " 2483500 3.67 3278 36.45 5400 -17.55 ANVG

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. AVG: VBW=1/Ton where: ton is transmit duration.
4. For transmit duration, please refer to clause 6.1.
5. Only the worst case emission will be recorder, if it complies with the limit, the other
emissions deemed to comply with the limit.
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PEAK

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

7.0 diuim
7
o7 f{,—_h
w 4 \\ FOE Class -6 Radiation Peak Whove 16
ET
57 E FOH] Dlass B 3 Radiatsn AVE [Ahowa 16
AT
3T
i
17
o
2475000 24T 50 JED. 00 2482 50 240500 2B 50 2450.0m 2452 50 205,00 250000 WHe
Reading Comect Measure- Antenna Table
Mo. Mk.  Fregq.  Level Factor ment Limit  Margin Height Degree
MHZ daBuv dB dBuvm dBuvim dB Detector cm degres  Commeant

1 " 2483500 2404 3288 &7.82 74.00 -161% 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 will be recorder, if it complies with the limit, the other
emissions deemed to comply with the limit.
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AVG

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

17D diu¥im

.,
b
i /‘ \ FOE Chaes B30 Fadiabion Peak Jabove 1106

. \
LT \ FEOD Class B 3H Hadialsan AVGE |[Shoea 16

v f/’j \
al N

Fij
17
o
ZATH000 2477 50 240, 0m 24250 240500 248750 2450.00 2412 50 245,00 250000 WHz
Reading Correct Measure- ] Antenna Table
Mo, ME.  Freq. Level Factor ment Limit  Margin Height Degree
MHz B dB dBuwim dBuwim dB Detectnr cm degree  Comment

1 * 2483500 237 3288 35.15 5400 -1885 ANG

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. AVG: VBW=1/Ton where: ton is transmit duration.
4. For transmit duration, please refer to clause 6.1.
5. Only the worst case emission will be recorder, if it complies with the limit, the other
emissions deemed to comply with the limit.
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7.2.2. GFSK MODE FOR ANTENNA 2

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

1070 dBu¥im
ar
By
i FEE Clavs 830 Fadistion Peak fdbove 1G] J
BT \
h
a7 OO Clasre B 3H Radiaben AV E |I‘.||l'\-"'I II‘_
WWMMMMM: wul'
a7
v
70
ZA0onm 23000 233000 Z340.00 Z3anon 26000 23.0m 23E0.mn 23000 21000 WHe
Reading Comrect Measure- ] Antenna Table
Mo. Mk.  Freq. Lewvel Factor ment Limit Margin Height Degree

MHZ dBuv dB dBuim dBuvim dBE Detacior

om degres  Comment

1 " 23683.300 16.19 33.33 48.52 7400 -24.48 peak

2 2390.000 14.25 33.14 47.38 7400 -26.681 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 will be recorder, 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
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)
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Reading Comect Measure- Antenna Table
Mo. Mk.  Freg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvm dBuvim dB Detector cm degres Commeant

1 " 2384700 16.53 33zs 40.87 7400 -2419 peak
2 2380.000 4.9 3324 48.15 7400 -2585 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 will be recorder, 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
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
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Reading Comect Measure- ) Antenna Table
Mao. Mk.  Freq. Level Factor ment Limit Margin Height Degree
MHz dBuN dB dBuNm dBuvim  dB Detactor om degres  Comment
1 2483.500 31.18 3278 G387 74.00 -10.03 peak
2 ' 2483500 16.86 3278 43 .64 5400 435 AVG 200 355
3 2485 080 28.78 3278 61.54 7400 -1245 peak
4 2485.060 15.43 3278 48.21 5400 -578 AVG 200 47
5 2447 450 21.10 3278 53.88 74.00 -20.12 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.
6. Only the worst case emission will be recorder, 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
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)
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Reading Comect Measure- Antenna Table
MNo. Mk.  Freq. Leweal Factor ment Limit Margin Height Degree
MHZ dBuv dBE dBuvim dBuvim dBE Diebacior cm degree  Comment

1 " 2483.500 20.15 3288 53.03 7400 -20.87 peak
2 2484 750 16.45 3287 489,32 7400 -24.88 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 will be recorder, 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
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7.2.3. 8DPSK MODE FOR ANTENNA 1

PEAK

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
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Reading Comect Measure- Antenna Table
Mo. Mk.  Freg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuim dBuwWim dB Detector cm degres  Comment

"BE

2345765 16.55 33.46 50.01 7400 -2399 peak

2

2380.000 15.08 33.14 48.22 7400 -2578 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 will be recorder, 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
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PEAK

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)
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Reading Comect Measure- Antenna Table
Mo. Mk.  Freq. Lewvel Factor ment Limit Margin Height Degree
MHZ oEuV dB dBuNm dBuvim dE Detactor om degres  Comment
1 * 2383370 16.08 33.29 48.37 74.00 -2483 peak
2 2380.000 14.78 33.24 48.02 7400 -2598 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 will be recorder, 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
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PEAK

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
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Reading Comect Measure- Antenna Table
Mo, Mk,  Freq. Lewvel Factor ment Limit Margin Height Degree
MHZ gEuv dB dBUWm dBuWim dB Detector cm degres  Comment

1 " 2483500 2278 3278 55.54 7400 -1846 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 will be recorder, 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
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AVG

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
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Reading Correct Measure- . Antenna  Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detactnr cm degres  Comment

1 " 2483500 203 278 35.71 5400 -1829 ANVG

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. AVG: VBW=1/Ton where: ton is transmit duration.
4. For transmit duration, please refer to clause 6.1.

5. Only the worst case emission will be recorder, 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
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PEAK

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)
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Reading Comect Measure- o ) Antenna  Table
Mo. Mk.  Freg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detacinr cm degrea  Comment
1 2483.500 18.88 32.88 51.76 7400 -2224 peak
2 " 2483800 20.38 32.88 53.24 7400 -2078 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 will be recorder, 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
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7.2.4. BDPSK MODE FOR ANTENNA 2

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
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Reading Correct Measure- ] Antenna Table
Mo. Mk.  Freq. Level Factor ment Limit  Margin Height Degree
MHZ tBuv dE dBuvim dBuvm dB Detactor cm degres  Comimeant

1 " 2386700 15.89 3331 49.20 7400 -24.80 peak
2 2390.000 15.02 33.14 48.16 7400 -2584 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 will be recorder, 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.: 4788430402-1
Page 72 of 126

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)
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Reading Comect Measure- o ] Antenma Table
Mo. Mk.  Freq. Lewvel Factor ment Limit Mangin Height Degree
MHz dBuv dB dBuvim dBuvim dB Diebactnr cm degree  Comment

1 2318.800 15.68 33.81 49.48 74.00 -24.51 peak
2 2380.000 14.21 33.24 47.45 74.00 -26.55 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 will be recorder, 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
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
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Reading Comrect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Debactnr cm degree  Comment

1 2483.500 2437 3278 57.15 7400 -16.85 peak
2 " 2483500 12.43 278 45.21 5400 -BVD  AVG 200 355
3 2404 240 17.42 3277 50.19 7400 -23.81 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.
6. Only the worst case emission will be recorder, 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
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(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT NO.: 4788430402-1
Page 74 of 126

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

17D dhu¥im

.-"'J\
i I{/ % FOE Claws 8 36 Fadmtion Peak fAbove- 1G]

57 \ PO Clase B 3H Badiaben A9 G (Sboes 16

ar M*MMMW‘M vwmﬁmwmmwmm
W

2

4700000 247500 HMTE.0m 24.m0 ZE200 240500 246800 2481.m0 2434.00 25m0.n0 WHz
Reading Commect Measure- Antenna Table
No. Mk.  Freq. Lewvel Factor ment Limit  Margin Height Degree
MHz dBu\v dB dButim dBuvim dB Detactnr cm degree  Comment
1 2483.500 14.61 32.88 47.49 7400 -26.51 peak
2 ' 2481380 16.51 32.88 49,39 7400 -24.81 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 will be recorder, 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.



Q

REPORT NO.: 4788430402-1

Page 75 of 126
7.3. SPURIOUS EMISSIONS (3~18GHz)
TEST ENVIRONMENT
Temperature 24.8°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V

7.3.1. GFSK MODE FOR ANTENNA 1

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)
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Reading Comrect Measure- . Antenna Table
No. Mk.  Freq. Level Factor ment Limit Margin Height Degree
MHz gBuv dB dBuvim dBuvim dB Detacior cm degree  Comment
1 42%00.000 48.10 -0.56 47.54 7400 -26.46 peak
2 T206.034 47.42 7.76 55.18 7400 -18.82 peak
3 ' T208.034 44 15 7.76 51.81 5400 208 AVG 112 23
4 11910.00 33.38 16.88 50.37 7400 -23.83 peak
5 13620.00 2.4 20.51 52.55 7400 -21.45 peak
i 14025.00 31.63 20.62 52.25 7400 -21.75 peak
7 17985.00 25.28 27.05 52.33 7400 -21.87 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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Reading Comect Measure- ) Antenna Table
Mao. Mk.  Freq. Level Factor ment Limit Margin Height Degree
MHz dBuv dBE dBuvim dBuwim dB Detactor cm degres  Comment
1 4800000 48.45 -0.46 48.03 7400 -27.897 peak
2 T200.000 43.38 7.85 51.23 7400 -2277 peak
3 11520.00 34.18 18.25 50.43 7400 -23A57 peak
4 * 13815.00 NTFT 21.12 52.89 74.00 -21.11 peak
5 17385.00 28.52 23.38 52.01 7400 -21.89 peak
i 17805.00 25.64 28.80 52.44 7400 -21.56 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.

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, HORIZONTAL)
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Reading Correct Measure- ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit Margin Height Degree
MHZ B dB dBuwim dBuwim dB Detector cm degree  Comment
1 4875000 4565 0.38 50.03 74.00 -23.87 peak
2 TIX2487T 47.15 7.60 54.75 7400 -18.25 peak
3 v TI2207T 43.81 7.60 51.41 5400 -2.580 AVG 108 127
4 BTE3.881 4260 11.61 54.21 7400 -18.79 peak
il BTE3.881 35.22 11.61 47.83 5400 -61T7 AVG 125 46
i 11810.00 34.04 16.88 51.02 7400 -22.88 peak
T 12860.00 31.75 20.72 5247 7400 -21.53 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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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.: 4788430402-1
Page 78 of 126

HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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Reading Comect Measure- Antenna  Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ =y dB dBuvim  dBuvim  dB  Deteclor | om degres | Comment

1 4875000 48.23 0.33 4556 7400 -24.44 peak

2 T320.000 43.10 7.67 50.77 7400 -23.23 peak

3 BTa5.000 40.18 11.74 51.83 7400 -22.07 peak

4 12020.00 23.16 18.74 51.00 7400 -22.10 peak

5 * 14010.00 32.08 20.87 5275 7400 -21.25 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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Reading Corect Measure- . Antenna Table
MNo. Mk.  Freq. Level Factor ment Limit  Margin Height Degree
MHz dBuv dB dBuvim dBuvim dB Detacior (<13} degree  Comment

1 4850000 4585 0.59 48.44 74.00 -27.56 peak

2 T440.000 44.43 T.44 51.87 7400 -2213 peak

3 Ba20.015 42 82 11.83 54 65 7400 -19.35 peak

4 ' Q920015 38.30 11.83 50.13 5400 -3.87 ANVG 115 44

5 11510.00 33.58 18.98 50.56 7400 -2344 peak

] 13710.00 3228 20.72 53.00 74.00 -21.00 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 6.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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Reading Comect Measure- o ) Antenna  Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBEuW dB dBuvim dBuvim dB Detacior cm degrea  Comment

1 4080000 47.43 0.59 48.02 7400 -25898 peak

2 T440.000 41.17 7.52 48.869 7400 -2531 peak

3 BEe20.000 41.58 12.08 53.85 74.00 -20.35 peak

4 " 8220000 35.41 12.08 47.50 5400 -850 AVG 113 23

5 11810.00 3488 16.84 51.30 7400 -2270 peak

8 13805.00 3238 20.39 5277 7400 -21.23 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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7.3.2. GFSK MODE FOR ANTENNA 2

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)

7.0 dBu¥im

T FOE Class B 9k Fadistion Pesk (o 16]
EF

57 €5 Gl B-3H-fradiateenr A i boro 1

¥ L : e
Y ¥ 2 %W WW
3 [ it

ki

7

.0

3000000 L5000 GO D T00.m0 000,00 50008 1200080 13500000 VS000000 T B D0 W=
Reading Comrect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBusim dBuvim dB Diebacinr cm degree  Comment

1 4200.000 46.18 -1.85 4434 7400 -2088 peak
2 G000.000 4101 1.88 43.80 7400 -3011 peak
3 T200.000 4502 6.34 52.26 7400 -21.74 peak
4 11280.00 34.08 13.57 47.865 7400 -2635 peak
5 13880.00 31.86 18.55 50.51 7400 -2348 peak
g ® 120D00.00 27.80 24.81 52.70 7400 -21.30 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.

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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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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Reading Correct Measure- ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree

MHZ fBuv dB dBuvim dBuvim dB Dietacior cm degres  Commeant
1 3180000 47.80 -8.53 41.27 7400 -32.73 peak
2 4245000 48.78 -3.37 45.42 74.00 -28.58 peak
3 G000.000 47.52 2.08 48.60 7400 -24.40 peak
4 T200.000 42 94 6.44 48.40 7400 -2480 peak
] 13800.00 31.51 18.75 50.26 7400 -2374 peak
8 * 1777500 28.07 24 31 52.38 7400 -21.82 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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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Reading Comrect Measure- ) Antenna Table
Mo. Mk.  Freq. Lewveal Factor ment Limit Margin Height Degree
MHz dBuv dB dBuwim dBuvim dB Detacior cm degres  Commeant
1 4875000 45.11 -0.87 44 14 74.00 -209.86 peak
2 T320.000 44 9a 8.24 51.20 74.00 -2280 peak
3 8750000 35.48 2.88 45.47 74.00 -2853 peak
4 11850.00 34.43 14.22 48.85 74.00 -2535 peak
5 14010.00 31.63 18.47 50.10 74.00 -23.90 peak
8 " 17820.00 28.27 2425 h2.52 74.00 -2148 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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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Reading Commect Measure- Antenna Table
MNo. Mk.  Freq. Level Factor ment Limit  Margin Height Degree
MHzZ B dB dBuwim dBuwim dB Detectnr cm degree  Comment

1 4375.000 44 53 -1.02 43.51 7400 -30.49 peak

2 §375.000 43.18 3 46.49 7400 -27.51 peak

3 T320.000 4278 6.28 45.04 7400 -2496 peak

4 11910.00 33.67 1475 43 .42 7400 -2558 peak

5 13545.00 31.51 18.86 50.37 7400 -23.83 peak

g * 17780.00 28.08 24 51 52.57 7400 -21.43 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.

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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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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Reading Comrect Measure- ] Antenna Table
Mo. Mk.  Fregq.  Level Factor ment Limit Margin Height Degree
MHZ gBuv dB dBuvim dBuvim dB Detacior cm degres  Comment
1 4250000 43.45 -0.78 42 67 7400 -31.33 peak
2 T440.000 43.52 8.0 40.58 7400 -2442 peak
3 BE15.000 38.07 10.21 48.28 7400 -27.72 peak
4 11805.00 3azm 15.15 47.96 7400 -26.04 peak
5 13545.00 3z 18.27 50.58 7400 -2342 peak
g * 1777500 28.08 23.91 51.99 7400 -2201 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.

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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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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Reading Comect Measure- o ) Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detactor cm degres  Comment

1 40950000 4483 -0.78 4415 7400 -2085 peak

2 FOB5 000 44 08 1.89 48.085 7400 -27.05 peak

3 B180.000 33.14 7.02 4516 7400 -253.84 peak

4 11010.00 33.83 12.85 45,48 74.00 -27.52 peak

5 13560.00 31.48 18.78 50.28 7400 -23.72 peak

6§ * 17820.00 2772 2433 52.05 7400 -21.85 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.

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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7.3.3. 8DPSK MODE FOR ANTENNA 1

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)

&0 dBu¥im
w FOC Clarc B 3 Fadiation Pesk jibove 16]
BT
5F £E Etarri-3H-fradiater A - fAhore 1
3 ] ¥ P
1 ¥ Gaat
ar P ﬁmﬂ%#’zww MW
M
ar Ww
)
T
0
00000 450000  GOROOD  FSO0@0  S000.00  WOS00.00 1200080 1350000 VS000.00 1EMOD. 00 WHz
Reading Correct Measure- . Antenna Table
Mo. Mk.  Freg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Dietacior cm degres  Comment
1 4200000 48.79 -0.56 48.23 7400 -27.77 peak
2 * T200.000 45.02 7.75 5277 74.00 -21.23 peak
3 B285.000 36.99 0.59 48.58 7400 -27.42 peak
4 11745.00 3397 168.49 50.46 7400 -2354 peak
] 14175.00 31.60 20.03 51.63 7400 -22.37 peak
i 17780.00 28.34 28.36 52.70 74.00 -21.30 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.

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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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)

7.0 diu¥im

=)

aF

ar

FCOC Clare B 3k Fadistion Pesk (@hove 1G]

EE-Clarr B 36 Frodratem A U bowe- 15

=l

-

WLMM@MM

e

qWMM |

ar
Pl
17
.0
J000.000 L5300 00 GO m 0000 Inoo.on nsoooe 200080 13500000 VS000000 TEMODD0 WHz
Reading Comrect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit Margin Height Degree
MHZ dBuv dB dBuwim dBuwim dB Detector cm degree  Comment
1 4200.000 48.01 -0.46 47 .55 7400 -2645 peak
2 8015.000 47.34 3358 50.69 7400 -23.31 peak
3 8375.000 45.090 470 50.60 7400 -23.40 peak
4 T200.000 42 .69 7.85 50.54 7400 -2346 peak
5 11970.00 1 16.61 50.72 7400 -23.28 peak
6 * 17760.00 26.25 26.39 52.64 7400 -21.36 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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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Reading Comect Measure- ) Antenna Table
MNo. Mk.  Freqg. Level Factor mient Limit Margin Height Degree
MHZ oBuv dE dBuvm dBuvim dE Detactor cm degres  Comment
1 4875000 44 52 038 44 80 74.00 -29.10 peak
2 8375000 42 63 4.65 47.28 74.00 -26.72 peak
3 T320.000 44 41 7.63 52.04 7400 -21.96 peak
4 11415.00 3445 15.76 50.21 74.00 -2379 peak
5 13470.00 32.34 200,09 52.43 74.00 -21.57 peak
g " 177e0.00 26.40 26.36 5276 74.00 -21.24 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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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Reading Comect Measure- o ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Mangin Height Degree
MHz BV dB dBuvim dBuvim dB Diebacinr cm degrea  Comment
1 4875.000 45.73 0.33 48.06 7400 -27.84 peak
2 G6015.000 47.04 335 50.38 7400 -23.81 peak
3 7320.000 4267 7.67 50.34 7400 -23.88 peak
4 11340.00 M 15.44 48.55 7400 -2445 peak
5 13485.00 3247 20.41 52.88 7400 -21.12 peak
g * 17780.00 28.18 28.76 52.85 7400 -21.05 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.

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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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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Reading Correct Measure- ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ fBuv dB dBuvim dBuvim dB Dietacior cm degres  Commeant
1 4850000 43.18 0.59 43.75 7400 -30.25 peak
2 6015000 41.32 325 44 57 7400 -28.43 peak
3 T440.000 43.32 T.44 50.7G 7400 -23.24 peak
4 10500.00 3521 13.63 48.84 7400 -2516 peak
] 11520.00 34 .83 15.73 50.56 7400 -2344 peak
8 * 1350000 32N 20.51 52.82 7400 -2118 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.

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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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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Reading Comect Measure- Antenna  Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detacinr cm degree  Comment

1 4280.000 48.23 -1.80 44 .43 7400 -29.57 peak

2 4250.000 45.38 0.58 4588 7400 -28.02 peak

3 G015.000 47.23 3.35 50.58 7400 -23.42 peak

4 T440.000 40.00 7.52 47.52 7400 -2648 peak

5 12000.00 33.88 16.56 50.45 7400 -23.55 peak

8 * 13530.00 32.02 20.78 52.80 7400 -21.20 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.

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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7.3.4. BDPSK MODE FOR ANTENNA 2

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)
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Reading Comect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ B dB dBuwim dBuwim dB Detector cm degres  Commeant

1 4200.000 43.03 -1.85 41.18 7400 -32.82 peak

2 T200.000 40.62 8.34 45.06 7400 -27.04 peak

3 11025.00 34T 12.83 47.54 7400 -26.46 peak

4 13&35.:"5! 31.89 18.52 50.41 7400 -23.529 peak

5 17040.00 28.39 18.81 45.30 7400 -2470 peak

8 * 15000.00 7.1 24 81 52.02 7400 -21.898 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.

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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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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Reading Comrect Measure- Antenna Table
Mo, Mk.  Freq. Level Factor ment Limit Margin Height Degree
MHzZ oBuV dB dBuvim  dBuwim  dB  Detsctor | cm degree  Comment
i 4455000 4241 -2.28 3883 7400 -34.07 peak
2 B37H.000 42.28 3 45.50 7400 -2841 peak
3 T200.000  38.83 g.44 4527  74.00 -28.73 peak
4 1188500  34.00 14.75 48.75  74.00 -25.25 peak
5 13880.00  31.38 18.80 4889 7400 -24.07 peak
g 27.57 24 51 52.08 7400 -21.82 peak

177o0.00

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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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Reading Correct Measure- . Antenna  Table
Mo. Mk.  Freg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Dietacior cm degres  Comment
1 4875000 4278 -0.87 41.81 7400 -3219 peak
2 G000.000 40.88 1.88 42 87 74.00 -31.13  peak
3 T320.000 4230 g.24 48.54 7400 -2548 peak
4 11745.00 33.52 14.589 48.11 7400 -25889 peak
i] 14100.00 31.84 18.48 h0.32 7400 -2388 peak
& * 17775.00 27.88 23.91 51.77 7400 -22.23 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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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Reading Comect Measure- ] Antenna Table
Mo. Mk.  Freq. Level Factor ment Limit Margin Height Degree
MHz dBuv dB dBuwim dBuwim dB Detactor cm degree  Comment
1 4875000 42.21 -1.02 41.18 74.00 -32.81 peak
2 B375.000 43.22 3.31 48.53 74.00 -27.47 peak
3 T320.000 3858 B.28 45.87 74.00 -28.03 peak
4 11285.00 35.44 13.42 48.88 74.00 -25.14 peak
5 14385.00 3.75 18.31 50.06 74.00 -23.84 peak
6 " 177T5.00 28.03 24.31 5234 74.00 -21.86 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.

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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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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Reading Comect Measure- Antenna Table
Mo, Mk, Freq. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detecinr cmi degree  Comment
1 4250.000 41.21 -0.78 40.43 7400 -33.57 peak
2 T440.000 41.03 6.06 47.08 7400 -26.81 peak
3 92915.000 35.85 10.21 48.06 7400 -27.84 peak
4 11865.00 33.87 14.53 43.40 7400 -25680 peak
5 14040.00 31.51 18.48 45,89 7400 -2401 peak
§ * 17820.00 28.04 2425 52.28 7400 -21.71 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.

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.: 4788430402-1
Page 98 of 126

HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)
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Reading Comect Measure- o ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Mangin Height Degree
MHZ gBuv dB dBuvim dBuwim dB Dietacionr cm degrea  Comment
1 6540000 30.44 78 43.22 74.00 -30.78 |peak
2 T440.000 45.03 8.06 51.08 7400 -22.81 peak
3 Be15.000 35.85 10.21 48.06 74.00 -27.8 peak
4 11865.00 3337 14.53 47.80 74.00 -26.10 peak
i} 13805.00 32.68 18.52 51.20 74.00 -2280 peak
& * 17550.00 30.20 2208 h2.28 7400 -21.72 |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.

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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7.4. SPURIOUS EMISSIONS (1~3GHz)
7.4.1. GFSK MODE WORSE CASE FOR ANTENNA 1

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)

870 dBuVim
i FCC Claws @ 3k Fiadistion Pesk fibove 1G]
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&7 Lo Liazs B AH ftadiabem A%0 (Sbrs to
AT % g
] Z
i M\W WW ﬁ\.['u
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Tonnonm 120 nm 1ADDM TEO0.[0 Tannnn 2000.00 2300 H00.m0 ZEO0.00 Jmnng WHe
Reading Comect Measure- ) Antenna Table
Mao. Mk.  Freq. Level Factor ment Limit Margin Height Degree
MHz dBuv dBE dBuvim dBuwim dB Detactor cm degres  Comment
1 100:0.000 52.81 -14.68 38.13 7400 -3587 peak
2 1356000 48.01 -12.73 38.28 7400 -3772 peak
3 2246000 50.04 -8.41 41.63 7400 -3237 peak
4 2402000 55.17 -8.04 48.13 74.00 -27.87 peak
5 2532_000 55.85 -8.21 48.54 7400 -27.36 peak
6 " 2558.000 58.63 -8.13 47.50 7400 -2650 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.

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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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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Reading Comect Measure- o ] Antenna Table
Mo. Mk.  Freg. Level Factor ment Limit  Margin Height Degree
MHZ dEuv dE dBuvim dBuvim dBE Detacior cm degree  Comment

1 1000.000 56.73 -14.48 42.25 7400 -31.75 peak

2 1330.000 55.84 -12.83 43.01 7400 -30.89 peak

3 1422.000 48.08 -12.83 38.15 7400 -37.85 peak

4 1654.000 48.54 -12.33 34.31 T74.00 -39.89 peak

] 2132.000 51.88 -0.82 41.897 7400 -32.02 peak

g * 2558.000 56.25 -8.04 47.21 7400 -26.72 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.

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, HORIZONTAL)
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Reading Comect Measure- ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Mangin Height Degree
MHZ dBuv dB dBuNm dBuim dB Detacior cm degres  Comment

1 1000000 58.50 -14.68 41.82 74.00 -3218 peak
2 1332000 51.57 -12.71 38.86 74.00 -35.14 peak
3 2132000 51.41 -0.T@ 41.62 74.00 -32.38 peak
4 2284 000 49.08 -8.37 40.69 7400 -33.3 peak
kil 2442 000 &0.67 -8.22 41.45 74.00 -3255 peak
g8 ' 2545000 54 55 -8.18 45 36 7400 -2884 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.

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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Reading Corect Measure- . Antenna  Table
MNo. Mk.  Freq. Level Factor ment Limit  Margin Height Degree
MHz dBuv dB dBuvim dBuvim dB Dietacior cm degree  Comment

1 1004 000 5438 -14.47 38.82 74.00 -34.08 peak

2 1060.000 53.78 -14.31 38.47 7400 -34.53 peak

3 1432.000 50.78 -12.789 37 09 7400 -36.01 peak

4 2132.000 h0.75 -0.8g9 40 86 7400 -3314 peak

5 2286000 47.04 -8.22 38.82 7400 -3518 peak

§ * 2572000 52.00 -8.84 43.01 74.00 -30.88 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.

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)

G700 dBuvim
7 FOE Clare @ 3k Favistion Pesk (e 1G]
ET
57 EE-ElarsB-3H-fadinbor A4 - fbore 16
ar
. &
i > b
" , W
T
7
o
TOOOOn 7 2000 RN TEO0.D0 nann.om 200000 220000 2400.00 ZE00.00 JON0.D0 W
Reading Comect Measure- ] Antenna Table
Mo, Mk.  Freq. Lewvel Factor ment Limit  Margin Height Degree
MHzZ gBuV dB dBuNm dBuim dB Detactor cm degres Comment
1 1082000 51.63 -14.01 3762 74.00 -35.38 peak
2 1330.000 50.04 -12.71 37.33 74.00 -36.87 peak
3 2128000 50.87 -0.84 41.13 74.00 -3287 peak
4 2350000 4530 -8.69 40.61 74.00 -3332 peak
kil 2510000 h2.58 -8.25 43.33 74.00 -30.87 peak
§ " 2610.000 52.23 -8.81 43.42 74.00 -30.58 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.

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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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, VERTICAL)

G700 dBuvim
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Reading Comect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ fBuv dB dBuvim dBuvim dB Dietacior cm degres  Commeant

1 1004000 52.01 -14.47 38.44 7400 -3556 peak

2 ' 1325000 53.58 -12.85 40.74 74.00 -33.26 peak

3 1434.000 52.54 -12.78 30.7G 7400 -34.24 peak

4 2130000 48 65 -B.at 38.74 7400 -34.2% peak

] 2430000 43 87 -8.17 38.70 7400 -34.30 peak

Li] 2584 000 48.68 -8.84 3774 7400 -36.28 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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7.4.2. 8DPSK MODE WORSE CASE FOR ANTENNA 1

HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, HORIZONTAL)
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Reading Comect Measure- o ] Antenma Table
Mo. Mk.  Freqg. Level Factor ment Limit  Mangin Height Degree
MHZ gBuv dB dBuvim dBuwim dB Dietacionr cm degrea  Comment
1 1016.000 53.14 -14.47 38.687 7400 -3533 peak
2 1404 000 50.13 -12.53 37.60 74.00 -35.40 peak
3 2126.000 48.78 -0.88 30.88 74.00 -3412 |peak
4 2272000 48.52 -0.36 41.16 74.00 -32.84 peak
5 ' 2402.000 5391 -8.04 44 87 74.00 -29.13 |peak
8 2558000 5381 -8.13 44 48 74.00 -28952 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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HARMONICS AND SPURIOUS EMISSIONS (LOW CHANNEL, VERTICAL)
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Reading Comect Measure- Antenna Table
MNo. Mk.  Freq. Level Factor ment Limit  Margin Height Degree
MHzZ B dB dBuwim dBuwim dB Detectnr cm degree  Comment

1 * 1000.000 57.88 -14.48 43.40 7400 -30.80 peak
2 132 B.IZICIIEI 53.46 -12.84 40.62 7400 -33.38 peak
3 1642.000 45.82 -12.38 3443 7400 -39.57 peak
4 2132.000 47.88 -8.89 37.89 7400 -36.01 peak
5 2272.000 47 .48 -8.28 39.21 7400 -34.79 peak
Li] 2558.000 49 .65 -5.04 40.61 7400 -33.39 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, HORIZONTAL)
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Reading Comrect Measure- o . Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Dietacior cm degree  Comment
1 1064000 53.08 -14.00 30028 7400 -34.02 peak
2 1600.000 51.14 -12.85 38.49 7400 -3551 peak
3 1784 000 48 67 -11.76 38.81 7400 -37.08 peak
4 2128.000 50.28 -8.84 40.44 7400 -33.586 peak
5 2442 000 4837 -8.22 40.15 7400 -33.85 peak
g8 " 2508.000 50.21 -8.88 41.33 7400 -32.87 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.

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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HARMONICS AND SPURIOUS EMISSIONS (MID CHANNEL, VERTICAL)
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Reading Comect Measure- o ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ daBuv dB dBuvm dBuvim dB Detactor cm degres  Comment

1 " 1006.000 55.60 -14 .46 41.14 7400 -3286 peak

2 1328.000 53.08 -12.84 40,22 7400 -3378 peak

3 1638.000 47.54 -12.43 3521 74.00 -38.79 peak

4 2134.000 48,58 -B.BG 38.73 74.00 -3527 peak

8 2432.000 48,28 -8.07 3718 7400 -3681 peak

8 2572000 48.33 -3.89 37.34 7400 -3686 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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HARMONICS AND SPURIOUS EMISSIONS (HIGH CHANNEL, HORIZONTAL)
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Reading Comrect Measure- ] Antenna Table
Mo. Mk.  Freq. Lewvel Factor ment Limit Margin Height Degree
MHz dBuv dB dButim dBuvim dB Detector cm degree  Comment

1006.000 53.08 -14.60 38.48 74.00 -35.54 peak

1

2 1332.000 52.87 -12.71 40,16 7400 -33.84 peak
3 2132.000 49 86 =078 40.07 7400 -33.93 peak
4 2324 000 40,97 -8.52 41.45 7400 -32.55 peak
5 2350.000 40 .54 -8.60 40.85 7400 -3315 peak
G " 2584.000 52.85 -83.87 43.88 74.00 -30.12 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.

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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Reading Comect Measure- Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHz B dB dBuwim dBuwim dB Detecinr cm degres  Comment

1 1000.000 G3.88 -14.48 48.51 7400 -24.49 peak
2 1325.[!:"5! 53.91 -12.85 41.06 7400 -32.84 peak
3 1444 000 48.58 -12.73 38.85 74.00 -37.15 peak
4 2130.000 51.38 -8.81 41.47 74.00 -32.53 peak
5 2482000 48.34 =817 3817 74.00 -34.83 peak
i] 2684000 47.52 -8.58 38.84 7400 -35.06 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.

Note: All the modulation and channels had been tested, but only the worst data recorded in the
report.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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7.5. WORST-CASE CO-LOCATION

7.5.1. GFSK AND 2.4G MODE

ANTENNA1 (WORST-CASE CONFIGURATION)

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

1-3GHz
BILD  dBubdm

FOI Clae: B AWM Hadiation Feak [Above T1E)

* thw‘"}wjkwﬁ

n

oo
1000000 1200000 1400.00 1600.00 lann.on Z20mo.on 2200.00 24 0. Dy 260000 F000.0 ME
Reading Comect Measure- ) Antenna Table
Mo. Mk. Freg.  Level Factor  ment Limit  Margin Height Degree
MHz dBu\ dB dBu\m dBulim dB Detector cm degree  Comment

1 * 2248000 h2.42 -7.63 44749 7400 -2921 peak
2 2474000 5061 -8.27 4234 7400 -3166 peak
3 1270.000 5504 -12.72 4322 7400 -3078 peak
4
&

1716.000 5189 1144 4045 7400 -3355 peak
2522000 5060 -8.28 4232 7400 -3168 peak
6 2666.000 4833 -7 4042 7400 -3358 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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BP0 dBuAm

3-18GHz
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Reading Comect Measure- Antenna  Table
No. Mk. Freq. Level Facior ment  Limit Margin Height Degree
MHz dBul dB dBu\fim dBu'¥m dB Detector cm degree  Comment
1 4875000 5935 0.38 5073  T400 1427 peak
2 * 4875000 51.63 0.38 2. 5400 199 AVG
3 7320000 5430 7.63 6193 7400 1207 peak
4 7320000 4414 7.63 BMFT  B400 -223 AVG
A 11400.00 3698 15.69 F267 7400 -2133 peak
6 141]?[).[]6 30.20 20.65 5085 7400 -2315 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 7.1.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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SPURIOUS EMISSIONS (HIGH CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)
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Reading Comect Measure- Antenna Table
No. Mk. Freq. Level Facior ment Limit Margin Height Degree
MHz dBul dB dBulim dBu\!m dB Detector cm degree  Comment
1 * 2126000 5938 034 5004 7400 -2396 peak
2 1326.000 5949 1253 4696 7400 -2704 peak
3 1108.000 5581 1381 4200 7400 -3200 peak
4 2578000 5206 8.7 4389 7400 -3011 peak
5 1270000 56.94 1272 4422 7400 -2978 peak
6 1560000 65244 1227 4017 7400 -3383 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.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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3-18GHz
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Reading Comect Measure- Antenna Table
No. Mk. Freq. Level Facior ment Limit Margin Height Degree
MHz dBuV dB dBuvim dBuVim dB Detector cm degree  Comment
1 4875000 57.76 033 5809 7400 -1591 peak
2 * 4875000 51.81 033 214 5400 -186 AVG
3 7320000 5225 7.67 5092 7400 -1408 peak
4 7320000 4350 7.67 MAT  B00 -283 AVG
5 10500.00 3505 13.81 4886 7400 -2514 peak
6 12345.[]5 34.949 16.36 5135 7400 -2265 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. AVG: VBW=1/Ton where: ton is transmit duration.
5. For transmit duration, please refer to clause 7.1.

Note: All the modes had been tested, but only the worst data were recorded in the report.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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7.6. SPURIOUS EMISSIONS 18G ~ 26GHz

TEST ENVIRONMENT

Temperature 24.8°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V

7.6.1. GFSK MODE WORSE CASE FOR ANTENNA 1

SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, HORIZONTAL)
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Reading Comrect Measure- ] Antenna Table
Mo. Mk.  Freq. Lewvel Factor ment Limit Margin Height Degree
MHZ oEuV dB dBuNm dBuvim dE Detactor om degres  Comment
1 1845577 58.12 -5.30 50.82 74.00 -2318 peak
2 20829.25 55.55 -5.04 50.51 7400 -2349 peak
3 22187.39 50.45 427 48.22 7400 -27.78% peak
4 2288532 51.42 -3.55 47 .87 7400 -2813 peak
5 * 2380021 54.50 -2.83 51.57 74.00 -2243 peak
i 24805.10 52.64 -2.19 50.45 74.00 -23.55 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.
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SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

SO0 dRuVim
FOL Clazs B 38 Fadiskion Pk fhovs 161
o
2]
5 X z w--"i‘"a:‘*“i ¢
w0 Wl "‘“W M‘.Nww
dn
F
0
i
Tanno.nnm 200mi IWHz) 2B000. 000
Reading Comect Measure- ] Antenna Table
Mo. Mk.  Freq. Level Factor ment Limit  Margin Height Degree
MHZ oEuV dBE dBuNm dBuvim dE Detactor cm degres  Comment
1 18653.63 55.15 -5.35 40,80 74.00 -24.20 peak
2 22708.28 52.13 -3.72 48.41 74.00 -25.589 peak
3 v 23250007 55.15 -3.36 51.78 T4.00 -22.21 peak
4 2347342 5475 -3.17 51.58 7400 -22.42 peak
5 2383538 53.05 -2.87 50.18 74.00 -23.82 peak
i 246808535 48.72 -2.32 47.40 74.00 -26.80 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.

Note: All the modulation and channels had been tested, but only the worst data recorded in the

report.
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7.7. SPURIOUS EMISSIONS 30M ~ 1 GHz

TEST ENVIRONMENT

Temperature 24.8°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage AC 120V

7.7.1. GFSK MODE WORSE CASE FOR ANTENNA 1

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

&0 dBuYim

m

2]

FLC Class B 3M Radation
1] Hiargin -5 di
w | ) i
| 3
TR

i

m

n

wo

F0.0m0 12700 22400 Jzn.om 418.00 S15.0m B12.00 mE.m L] 100000 W=

Reading Comect Measure- . Antenna Table
Mo. Mk. Freq.  Level Factor ment Limit  Margin Height Degree
MHzZ dBuy dbB dBuvim gBEuvim da Defecior cm degree  Comment

1 1473700 50.22 -17.31 32.e1 4350 -10.59 peak

2 1 1920600 52.80 -14.66 ar.o4 4350 -5.58 peak

3 381.1400 4852 -12.62 35.00 48.00 -10.10 peak

4 " 4053900 53.43 -11.86 4147 46.00 -4.52 peak

5 4306100 46.05 -11.62 34.43 46.00 -11.57 peak

B 7245200 42032 -T.36 35857 48.00 -1043 peak

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 (MID CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

&0 dBulsim

FLC Class B IM Hadation
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J0.0@m0  12FEon 22400 3Z0.0m 418.m0 alsan E12.00 TE.0n BilE. W0 10000 WH=
Reading Comect Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor ment Limit ~ Margin Height Degree
MHZ dBuv dB dBuNvim dBuv/m d3 Detecion cm degree  Comment

1 1 338800 5340 -18.33 35.16 4000 -4.84 QP

2 1 1250600 5745 -18.66 3g.Te 4350 471 QP

3 " MB1800 5835 -16.85 41.40 45.00 -4.60 QP

4 405.3800 53.20 -12.35 39.85 48.00 -8.15 QP

5 503.3600 47.57 -10.83 36.74 45.00 -8.26 QP

g 313.8400 4829 -0.84 36.45 48.00 -8.55 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

Note: All the modulation and channels had been tested, but only the worst data recorded in the

report.
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7.8. SPURIOUS EMISSIONS BELOW 30M

TEST ENVIRONMENT

Temperature 24.8°C

Relative Humidity

56%

Atmosphere Pressure 101kPa Test Voltage

AC 120V

7.8.1. GFSK MODE WORSE CASE FOR ANTENNA 1

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

9KHz~ 150KHz

1370 diu¥im
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Reading Comrect Measure- ] Antenna Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHz dBuv dB dBuwim dBuWim dB Diebacinr cm degree  Comment
1 0.00e7 53.40 20.23 73.83 12782 -5420 peak
2 0.0117 55.79 20.23 78.02 1265 -50.586 peak
3 0.0352 38.68 20.31 53.89 116.7 -57.77 |peak
4 " 0.053%9 42.63 20.37 G2.84 113.0 -50.06 peak
5 0.0840 38.73 20.37 57.04 1115 -5446 peak
i 0.0816 33.20 20.28 5348 1083 -5580 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.
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150KHz ~ 30M
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Reading Comrect Measure- Antenna  Table
Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Debactnr cm degree  Comment
1 D.2255 40.38 20.34 G0.70 1006 -30.98 peak
2 D.6205 35.12 20.30 55.42 7177 -16.35 peak
3 0.7236 32.85 20.34 53.19 7043 -17.24 peak
4 " 1.6800 2757 20.61 48.18 G3.10 -14.92 peak
5 6.1858 25.13 2087 46.00 G8.54 -23.54 peak
i 8.7202 27.52 20.89 48.51 6054 -21.02 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.
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SPURIOUS EMISSIONS (MID CHANNEL, WORST-CASE CONFIGURATION, VERTICAL)

9KHz~ 150KHz
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Reading Comect Measure- ] Antenna Table
Mo. Mk.  Freg.  Level Factor ment Limit  Margin Height Degree
MiHZ dBuv dB dBuvim dBuvim dBE Detacior cm degres  Comiment
1 0.0087 45.98 2023 66.21 1278 61682 peak
2 0.0142 48.70 2025 G68.95 125.0 -55.12 peak
3 00171 43.74 2028 54.02 1233 -50.31 peak
4 0.0354 40.97 20.31 81.28 1187 -5543 peak
5 * 00777 38.37 20.30 58.87 iBeg -51.14 peak
6 0.1048 34.40 20.24 54.54 107.2 -52.57 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.
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150KHz ~ 30M

7.0 dBuvim
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Reading Comect Measure-

Antenma Table

Mo. Mk.  Freqg. Level Factor ment Limit  Margin Height Degree
MHZ dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 D.21682 40.01 20.35 G0.36 101.0 4085 peak
2 0.7508 32.33 20.36 5280 ?E.'l'. -17.42 peak
3" 1.6713 28.23 20.61 48.84 63.15 -16.31 peak
4 5.3800 23.50 20.84 44 .40 G8.54 -2514 peak
5 7.2803 28.03 20.83 48,86 G8.54 -2258 peak
B 10.5076 27.89 21.05 48.74 G68.54 -20.80 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.

Note: All the modulation and channels had been tested, but only the worst data recorded in the

report.
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8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

Please refer to FCC 815.207 (a) and RSS-Gen Clause 8.8.

Class A (dBuV) Class B (dBuV)
FREQUENCY (MHz) : :

Quasi-peak Average Quasi-peak Average
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 *
0.50-5.0 73.00 60.00 56.00 46.00
5.0-30.0 73.00 60.00 60.00 50.00

TEST SETUP AND PROCEDURE

80cm =80cm

40cm < > < >
EUT Receiver
80cm
l LISN

The EUT is put on a table of non-conducting material that is 80mm high. The vertical conducting
wall of shielding is located 40cm to the rear of the EUT. The power line of the EUT is connected
to the AC mains through a Artificial Mains Network (A.M.N.). A EMI Measurement Receiver
(R&S Test Receiver ESR3) is used to test the emissions from both sides of AC line. According
to the requirements in Section 6.2 of ANSI C63.10-2013.Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak and
average detector mode. The bandwidth of EMI test receiver is set at 9kHz.

The arrangement of the equipment is installed to meet the standards and operating in a manner,
which tends to maximize its emission characteristics in a normal application.

TEST ENVIRONMENT

24.5°C
101kPa

Temperature
Atmosphere Pressure

52%
AC 120V

Relative Humidity
Test Voltage
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8.1.1. GFSK MODE WORSE CASE FOR ANTENNA 1

TEST RESULTS (MID CHANNEL, WORST-CASE CONFIGURATION)

LINE N RESULTS

800 dBuY
70
FCC Clazs B Conduction[QP)
60
A
h0
40 5

30

T

20 peak

10 AVE
0.0
0.150 0.5 (MHz) 5 30.000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuv) (dB) (dBuV) (dBuVv) (dB)
1 0.1655 46.63 9.62 56.25 65.18 -8.93 QP
2 0.1655 26.20 9.62 35.82 55.18 -19.36 AVG
3 0.2102 38.42 9.62 48.04 63.20 -15.16 QP
4 0.2102 19.32 9.62 28.94 53.20 -24.26 AVG
5 0.2860 27.99 9.62 37.61 60.64 -23.03 QP
6 0.2860 11.72 9.62 21.34 50.64 -29.30 AVG
7 0.9758 22.34 9.63 31.97 56.00 -24.03 QP
8 0.9758 5.52 9.63 15.15 46.00 -30.85 AVG
9 10.3046 20.94 10.11 31.05 60.00 -28.95 QP
10 10.3046 3.80 10.11 13.91 50.00 -36.09 AVG
11 17.3874 24.35 9.86 34.21 60.00 -25.79 QP
12 17.3874 12.44 9.86 22.30 50.00 -27.70 AVG
Note: 1. Result = Reading +Correct Factor.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz).
4. Step size: 80Hz (0.009MHz-0.15MHz), 4 kHz (0.15MHz-30MHz), Scan time: auto.
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.



Q

REPORT NO.: 4788430402-1

Page 125 of 126

LINEL RESULTS

80.0 dBu¥

70
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40
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20
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2.

FCC Clazs B Conduction[QP)

peak

AVG

0.0

0.150 05 (MHz) 5 30.000

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)

1 0.1679 47.45 9.63 57.08 65.06 -7.98 QP
2 0.1679 26.38 9.63 36.01 55.06 -19.05 AVG
3 0.2178 37.84 9.63 47.47 62.90 -15.43 QP
4 0.2178 19.73 9.63 29.36 52.90 -23.54 AVG
5 0.3084 31.19 9.63 40.82 60.01 -19.19 QP
6 0.3084 14.74 9.63 24.37 50.01 -25.64 AVG
7 0.8341 20.86 9.64 30.50 56.00 -25.50 QP
8 0.8341 5.43 9.64 15.07 46.00 -30.93 AVG
9 10.1750 20.52 10.11 30.63 60.00 -29.37 QP
10 10.1750 3.72 10.11 13.83 50.00 -36.17 AVG
11 17.4146 24.96 9.84 34.80 60.00 -25.20 QP
12 17.4146 12.51 9.84 22.35 50.00 -27.65 AVG

Note: 1. Result = Reading +Correct Factor.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.

3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz).

4. Step size: 80Hz (0.009MHz-0.15MHz), 4 kHz (0.15MHz-30MHz), Scan time: auto.

Note: All the modulation and channels had been tested, but only the worst data recorded in the

report.
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9. 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 §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.

ANTENNA CONNECTOR

EUT has an internal antenna with antenna connector, it will be installed in a specific
environment and users cannot change the antenna.

ANTENNA GAIN
The antenna gain of EUT is less than 6 dBi..

END OF REPORT
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