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1 Certificate

Product: FM/AM/USB/BLUETOOTH DIGITAL RECEIVER
Brand: SANGEAN
Test Model: WR-22
Sample Status: Engineering sample
Applicant: Sangean Electronics Inc.
Test Date:  2022/3/1 ~ 2022/3/3
Standard: 47 CFR FCC Part 15, Subpart C (Section 15.247)

Measurement ANSI C63.10-2013
procedure: \ he 558074 D01 15.247 Meas Guidance vO5r02

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,
and found compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the sample’s RF

characteristics under the conditions specified in this report.
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2 Summary of Test Results
47 CFR FCC Part 15, Subpart C (Section 15.247)
Standard / Clause Test Item Result Remark

15.247(a)(1) RF Output Power Pass Meet the requirement of limit.
15.247(a)(1) (iii) Number of Hopping Frequency Used Pass Meet the requirement of limit.
15.247(a)(1) (iii) Dwell Time on Each Channel Pass Meet the requirement of limit.
15.247(a)(1) Hopping Channel Separation Pass Meet the requirement of limit.
15.247(a)(1) 20 dB Bandwidth Pass Refer to note 1
15.247(d) Conducted Out of Band Emissions Pass Meet the requirement of limit.

- Minimum passing margin is -17.95 dB at
15.207 AC Power Conducted Emissions Pass 6.14453 I\sz 9 9
152057 . Minimum passing margin is -8.36 dB at
15.209/ Unwanted Emissions below 1 GHz Pass 30.19 MHz
15.247(d)
152057 . Minimum passing margin is -13.38 dB at
15.209/ Unwanted Emissions above 1 GHz Pass
15.247(d) 2390.00 MHz
15.203 Antenna Requirement Pass No antenna connector is used.
Notes:

1. If the Frequency Hopping System operating in 2400-2483.5 MHz band and the output power less than 125 mW.
The hopping channel carrier frequencies separated by a minimum of 25 kHz or two-thirds of the 20 dB bandwidth
of hopping channel whichever is greater.

2. Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2:

Expanded Uncertainty (k=2)

Measurement Specification @

Conducted Out of Band Emissions 9 kHz ~ 40 GHz 2.63dB
AC Power Conducted Emissions 150 kHz ~ 30 MHz 3.00dB
L 9 kHz ~ 30 MHz 2.38 dB

Unwanted Emissions below 1 GHz
30 MHz ~ 1 GHz 5.62 dB
1 GHz ~ 6 GHz 4.61 dB
Unwanted Emissions above 1 GHz 6 GHz ~ 18 GHz 5.41 dB
18 GHz ~ 40 GHz 5.14 dB

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is

required to be calculated.

2.2 Supplementary Information

There is not any deviation from the test standards for the test method, and no modifications required for compliance.
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3 General Information

3.1 General Description

BUREAU

Product FM/AM/USB/BLUETOOTH DIGITAL RECEIVER
Brand SANGEAN
Test Model WR-22

Status of EUT

Engineering sample

Power Supply Rating

Refer to note as below

Modulation Type

GFSK, m/4-DQPSK, 8DPSK

Modulation Technology FHSS

Transfer Rate Up to 3 Mbps
Operating Frequency 2402 ~ 2480 MHz
Number of Channel 79

Output Power

2.143 mW (3.31 dBm)

Note:
1. The EUT uses following adapter (Support unit).
Brand Model Specification
AC Input : 100-240V, 50/60Hz, 0.68A max
DC Output : 12V, 1.5A
SANGEAN HKP24-1201500dU IAC 2-Pin, Non-shielded DC cable (1.8m) with one
ferrite core

2. The above EUT information is declared by manufacturer and for more detailed features description, please refer to the
manufacturer's specifications or User's Manual.
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3.2 Antenna Description of EUT

1. The antenna information is listed as below.

BUREAU

Gain (dBi)

Antenna Type

Connector Type

1.927

PCB

N/A

*The above Antenna information is declared by manufacturer and for more detailed features description, please refer to

the manufacturer's specifications, the laboratory shall not be held responsible.
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3.3 Channel List
79 channels are provided for BT-EDR:
Channel Fr?&iezr;cy Channel Fr?&l:'ezr;cy Channel Fr?&l;ezr;cy Channel Fr?l\(jli'ezr;cy

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 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
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3.4 Test Mode Applicability and Tested Channel Detail

BUREAU

Pre-Scan:

1. For Unwanted Emission has AC / Adapter mode of power supply. Pre-scan these modes and find the
worst case as a representative test condition.

Worst Case: [1. For Unwanted Emission AC mode is the worst case of power supply.

Following channel(s) was (were) selected for the final test as listed below:

Test Iltem EUT i Tested Channel Modulation Dl [REE
Mode Parameter

AC Power Conducted Emissions A,B 39 8DPSK 3DH5
Unwanted Emissions below 1 GHz A 39 8DPSK 3DH5
o GFSK DH5

Unwanted Emissions above 1 GHz A 0, 39, 78
8DPSK 3DH5
GFSK DH5

RF Output Power A 0, 39,78
8DPSK 3DH5
Hopping Channel Separation / 20 dB GFSK DH5

k A 0, 39, 78
Bandwidth 8DPSK 3DH5
Number of Hopping Frequency Used / A 0.39.78 GFSK DH5
Conducted Out of Band Emissions T 8DPSK 3DH5
. GFSK DH5

Dwell Time on Each Channel A 0, 39, 78
8DPSK 3DH5

i A AC mode
EUT Configure Mode:
B Adapter mode
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3.5 Duty Cycle of Test Signal

ModeA

GFSK: Duty cycle correction factor = 20* log (2.95 ms / 100 ms) = -30.6
8DPSK: Duty cycle correction factor = 20* log (2.95 ms / 100 ms) = -30.6

Tron (2.1
295ms

Level (dBuV)

Tron (t2-t1)
295ms

Level (dBuV)

Measure Time:
100ms

Measure Time:
100ms

65
| Duty Cyle: |
5!

Time (s)

2] | T
60r

100.6566m

Duty Cydle:
3%

‘ 5:

60m 80m 100.6566m

Time (s)

GFSK

8DPSK
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3.6 Test Program Used and Operation Descriptions

Controlling software (BK32xx RF test V1.8.2 .exe) has been activated to set the EUT under transmission condition
continuously at specific channel frequency.

3.7 Connection Diagram of EUT and Peripheral Devices

Mode A
(D) Dongle USRB Port gro
FM Antenna
B (4)
(B) Amplifier Subwoofer Port
3
............................. EUT
(A) Phone AUX In
@
(C) Remote
controller _ ] AC In
(€]
Under Table
Report No.: RFBEOA-WTW-P22020264-1 Page No. 12 /57 Report Format Version: 7.1.0
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EUT

Mode B
(D) Dongle USB Port
(B) Amplifier Subwoofer Port
©)

(A) Phone AUX In

(C) Remote

controller DC In

®)

(E)EUT Adapter

4)

BUREAU
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3.8 Configuration of Peripheral Devices and Cable Connections
ID Product Brand Model No. Serial No. FCC ID Remarks
A Galaxy A50 SAMSUNG | SM-A505GN/DS | R58M74MNP1P N/A Provided by Lab
NATURAL SOUND AV .
B AMPLIFIER YAMAHA RX-V367 T636970RT N/A Provided by Lab
Cc Remote Control N/A N/A N/A N/A Supplied by applicant
D | Dual drive USB Type-C SanDisk SanDisk Ultra N/A N/A Provided by Lab
HKP24- ; ;
E EUT adapter SANGEN 1201500dU N/A N/A Supplied by applicant
. Length Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 AC Cable 1 1.8 YES 0 Supplied by applicant
2 Audio Cable 1 1.8 NO 0 Provided by Lab
3 Audio Cable 1 1.8 NO 0 Supplied by applicant
4 FM ANTENNA Cable 1 15 NO 0 Supplied by applicant
5 DC cable 1 1.8 NO 1 Supplied by applicant
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4 Test Instruments

The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and
NIST/USA.

4.1 RF Output Power

Description i i
p Model No. Serial No. Calibrated Callbra_\ted
Manufacturer Date Until
MIMO Powermeasurement Test set
(4X4) U2021XA U2021XA 001 2021/6/16 2022/6/15
KEYSIGHT
MXG Vector Signal Generator
KEYSIGHT N5182B MY53052658 2021/5/19 2022/5/18
Power Meter ML2495A 1232003 2022/1/9 2023/1/8
Anritsu
Power Sensor MA2411B 1207333 2022/1/9 2023/1/8
Anritsu
Spectrum Analyzer 101544 2021/5/24 2022/5/23
FSV40

R&S 101042 2021/9/9 2022/9/8
Spectrum Analyzer
KEYSIGHT N9030A MY54490260 2021/7/23 2022/7/22
Temperature & Humidity Chamber
TERCHY MHU-225AU 920409 2021/7/2 2022/7/1
EL’EGRMS Clamp Meter 325 31130711WS 2021/6/2 2022/6/1
Notes:

1. The test was performed in LK - Oven
2. Tested Date: 2022/3/3

4.2  Number of Hopping Frequency Used

Refer to section 4.1 to get information of the instruments.

4.3 Dwell Time on Each Channel

Refer to section 4.1 to get information of the instruments.

4.4 Hopping Channel Separation

Refer to section 4.1 to get information of the instruments.

4.5 20 dB Bandwidth

Refer to section 4.1 to get information of the instruments.

4.6 Conducted Out of Band Emissions

Refer to section 4.1 to get information of the instruments.
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4.7 AC Power Conducted Emissions
Description i i
p Model No. Serial No. Calibrated Callbra_lted
Manufacturer Date Until
50 Ohms Terminator
CNICS 0900510 E1-01-305 2022/2/9 2023/2/8
Attenuator
o STI02-2200-10 NO.4 2021/9/3 2022/9/2
DC LISN NNLK 8121 8121-808 2021/4/18 | 2022/4/17
Schwarzbeck
DC LISN 844950/018 2021/7/25 | 2022/7/24
ESH3-26
R&S 100219 2021/7/25 | 2022/7/24
High Voltage Probe TK9420 00982 2021/12/24 | 2022/12/23
Schwarzbeck
Isolation Transformer D-65396 017 2021/9/9 2022/9/8
Erika Fiedler
NSLK 8128 8128-244 2021/11/11 | 2022/11/10
LISN NNLK8129 8129229 2021/5/20 | 2022/5/19
Schwarzbeck 8121-731 2021/4/28 | 2022/4/127
NNLK 8121
8121-00759 2021/8/17 2022/8/16
LISN ENV216 101196 2021/4/26 | 2022/4/25
R&S ESH3-75 100220 2021/11/25 | 2022/11/24
RF Coaxial Cable 5D-FB Cable-CO5-01 2022/1/28 | 2023/1/27
Commate
Software Cond V7.3.7.4 N/A N/A N/A
BVADT VLSl
;‘2 Receiver ESR3 102412 2022/1/22 | 2023/1/21
Notes:

1. The test was performed in Linkou Conduction 5.

2. Tested Date: 2022/3/2
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4.8 Unwanted Emissions below 1 GHz
Description i i
p Model No. Serial No. Calibrated Callbra_lted
Manufacturer Date Until
LOOP ANTENNA LPAG0OO 270 2021/9/2 2023/9/1
EMCI
Bi_Log Antenna VULB 9168 137 2021/10/27 | 2022/10/26
Schwarzbeck
Coupling/Dcoupling Network CDNE-M2 00097 2021/5/6 2022/5/5
Schwarzbeck CDNE-M3 00091 2021/5/6 2022/5/5
Er,\jafmp"f'er EMC001340 980269 2021/6/29 | 2022/6/28
Pre_Amplifier
o 8447D 2432A03504 2022/2/17 2023/2/16
RF Coaxial Cable 8D-FB Cable-CH6-02 2021/7113 | 2022/7/12
Pacific
Software Radiated V8.7.08 N/A N/A N/A
BVADT Vel
igeswum Analyzer FSV40 101544 2021/5/24 | 2022/5/23
Test Receiver \S038A MY51210129 2021/3/12 2022/3/11
Agilent MY51210137 2021/6/16 | 2022/6/15
Tower
ya AT100 0306 N/A N/A
Turn Table
DT TT100 0306 N/A N/A
Notes:

1. * The calibration interval of the above test instruments is 24 months and the calibrations are traceable to

NML/ROC and NIST/USA
2. The test was performed in Linkou 966 Chamber 6 (CH 6).
3. Tested Date: 2022/3/2
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4.9 Unwanted Emissions above 1 GHz
Description i i
p Model No. Serial No. Calibrated Callbra_lted
Manufacturer Date Until
BandPass Filter
MICRO-TRONICS BRM17690 005 2021/5/28 2022/5/27
Boresight antenna tower fixture BAF-02 6 N/A N/A
BV
Highpass filter
. . WHK 3.1/18G-10SS SN 8 2021/5/28 2022/5/27
Wainwright Instruments
Horn Antenna 3117-PA 00215857 2021/11/14 | 2022/11/13
ETS-Lindgren
Horn Antenna 00028257 2021/11/14 2022/11/13
3115
EMCO 00027024 2021/11/14 2022/11/13
Horn Antenna BBHA 9170 212 2021/10/13 | 2022/10/12
Schwarzbeck
Notch filter
MICRO-TRONICS BRC50703-01 010 2021/5/28 2022/5/27
Pre_Amplifier EMCO0126545 980076 2022/2/17 2023/2/16
EMCI EMC184045B 980235 2022/2/17 2023/2/16
ﬁrpe'amp“f'er 8449B 3008A01201 202212117 | 2023/2/16
Er,\‘;'calmp"f'er (18GHz-40GHz) EMC184045B 980175 2021/9/4 2022/9/3
RF Coaxial Cable
HUBER SUHNER SF-102 Cable-CH6-01 2021/7/8 2022/717
EII\:/I Coaxial Cable EM102-KMKM-3.5+1M |[EM102-KMKM-3.5+1M-01|  2021/7/8 20221717
RF Coaxial Cable
WOKEN WCO01 Cable-CH10-03 2021/7/8 20221717
RF Coaxial Cable K1K50-UP0279-K1K50- Cable-CH10(3m)-04 2021/7/8 2022/7/7
Rosnol 3000
Software .
BVADT Radiated _Vv8.7.08 N/A N/A N/A
Spectrum Analyzer E4446A MY51100009 2021/6/29 | 2022/6/28
Agilent
Spectrum Analyzer
KEYSIGHT N9030A MY54490260 2021/7/23 2022/7/22
Spectrum Analyzer 101544 2021/5/24 2022/5/23
FSV40
R&S 101042 2021/9/9 2022/9/8
Test Receiver N9O3SA MY51210129 2021/3/12 2022/3/11
Agilent MY51210137 2021/6/16 2022/6/15
Tower
ADT AT100 0306 N/A N/A
Turn Table
ADT TT100 0306 N/A N/A
Notes:

1. The test was performed in Linkou 966 Chamber 6 (CH 6).

2. Tested Date: 2022/3/1
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5 Limits of Test Items
5.1 RF Output Power

The Maximum Output Power Measurement is 125 mW (21 dBm).

5.2  Number of Hopping Frequency Used

At least 15 channels frequencies, and should be equally spaced.

5.3 Dwell Time on Each Channel

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.

5.4 Hopping Channel Separation
At least 25 kHz or two-third of 20 dB hopping channel bandwidth (whichever is greater).

5.5 20 dB Bandwidth

Maximum bandwidth is not specified.

5.6 Conducted Out of Band Emissions

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).

5.7 AC Power Conducted Emissions

ey () Conducted Limit (dBuV)
. o Quasi-peak Average
0.15-05 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Notes:
1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50 MHz.
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5.8 Unwanted Emissions below 1 GHz

BUREAU

Radiated emissions up to 1 GHz which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20 dB below the highest level of the desired power:

Frequencies

Field Strength

Measurement Distance

(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30

1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

Notes:

1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

5.9 Unwanted Emissions above 1 GHz

Radiated emissions above 1 GHz which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20 dB below the highest level of the desired power:

Frequencies
(MHz)

Field Strength
(microvolts/meter)

Measurement Distance
(meters)

Above 960

500

3

Notes:

1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the peak
field strength of any emission shall not exceed the maximum permitted average limits, specified above by more
than 20 dB under any condition of modulation.
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6 Test Arrangements
6.1 RF Output Power
6.1.1 Test Setup

EUT

6.1.2 Test Procedure

Peak Power:

Attenuator |

Power Sensor

BUREAU

Power Meter

A peak power sensor was used on the output port of the EUT. A power meter was used to read the response of the peak
power sensor. Record the power level.

Average Power:

Average power sensor was used to perform output power measurement, trigger and gating function of wide band power
meter is enabled to measure max output power of TX on burst. Duty factor is not added to measured value.

6.2 Number of Hopping Frequency Used

6.2.1 Test Setup

EUT

6.2.2 Test Procedure

Attenuator |_

Spectrum
Analyzer

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known signal from

an external generator.

b.  Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to any one
measured frequency within its operating range and make sure the instrument is operated in its linear range.

c. Setthe SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from each
channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

Repeat above procedures until all frequencies measured were complete.
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Dwell Time on Each Channel

6.3.1 Test Setup

Spectrum
EUT Attenuator | Analyzer

6.3.2 Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known signal from
an external generator.
b.  Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to any one
measured frequency within its operating range and make sure the instrument is operated in its linear range.
c.  Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode. And then, set
RBW and VBW of spectrum analyzer to proper value.
d. Measure the time duration of one transmission on the measured frequency. And then plot the result with time
difference of this time duration.
e. Repeat above procedures until all different time-slot modes have been completed.
6.4 Hopping Channel Separation
6.4.1 Test Setup
Spectrum
EUT Attenuator | Analyzer
6.4.2 Test Procedure
a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from an
external generator.
b.  Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency within
its operating range.
c. By using the MaxHold function record the separation of two adjacent channels.
d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then plot the result
on SA screen.
e. Repeat above procedures until all frequencies measured were complete.
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6.5

20 dB Bandwidth

6.5.1 Test Setup

6.5.2

6.6
6.6.1

6.6.2

EUT

Test Procedure

Attenuator |

Spectrum
Analyzer

BUREAU

Check the calibration of the measuring instrument using either an internal calibrator or a known signal from an

external generator.

Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency within
its operating range. Set a reference level on the measuring instrument equal to the highest peak value.

Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference level.
Record the frequency difference as the emission bandwidth.

Repeat above procedures until all frequencies measured were complete.

Conducted Out of Band Emissions

Test Setup

EUT

Test Procedure

MEASUREMENT PROCEDURE REF

a.

@ ~0oooc

Set the RBW = 100 kHz.
Set the VBW = 300 kHz.
Detector = peak.

Sweep time = auto couple.
Trace mode = max hold.
Allow trace to fully stabilize.

Attenuator |

Spectrum
Analyzer

Use the peak marker function to determine the maximum power level in any 100 kHz band segment within the

fundamental EBW.

MEASUREMENT PROCEDURE OOBE

a.

@ ~0oo0c

Set RBW = 100 kHz.

Set VBW = 300 kHz.
Detector = peak.

Sweep = auto couple.
Trace Mode = max hold.
Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.
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6.7 AC Power Conducted Emissions

6.7.1 Test Setup
/ Vertical Ground
Reference Plane / Test Receiver

e — L 1
o O O O
40cm EUT _ Mo oo
80cm
|LISNh
Ll Ll N B L

N L

\ Horizontal Ground

Reference Plane

Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo).
6.7.2 Test Procedure

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the
power mains through a line impedance stabilization network (LISN). Other support units were connected to the

power mains through another LISN. The two LISNs provide 50 ohm/ 50 uH of coupling impedance for the
measuring instrument.

b.  Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB) was not
recorded.

Note:

The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection (QP) and average
detection (AV) at frequency 0.15 MHz-30 MHz.
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6.8 Unwanted Emissions below 1 GHz
6.8.1 Test Setup

For Radiated emission below 30 MHz

EUT&

Ant.

1m

Support Units |-

80 cml

Turn Table

=

BUREAU

L

For Radiated emission above 30 MHz

EUT&
Support Units |-

Ground Plane

Test Receiver

O O 0O @

Ant. Tower

3m

\ Turn Table

1.
80 cmT

1-4m
\ Variable
—%—E 1

L
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6.8.2 Test Procedure

For Radiated emission below 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at 3 meter chamber room for
test. The table was rotated 360 degrees to determine the position of the highest radiation.

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

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned from 0
degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9 kHz at frequency below
30 MHz.

2. All modes of operation were investigated and the worst-case emissions are reported.

For Radiated emission above 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at 3 meter chamber room for
test. The table was rotated 360 degrees to determine the position of the highest radiation.

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

c.  The height of antenna is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find the
maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum hold
mode when the test frequency is below 1 GHz.
Notes:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Quasi-peak
detection (QP) at frequency below 1 GHz.

2. All modes of operation were investigated and the worst-case emissions are reported.
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Unwanted Emissions above 1 GHz

6.9.1 Test Setup

For Radiated emission above 1 GHz

Boresight Ant. Tower

1-4m
\ Variable
EUT& 3m
Support Units | /

Turn Table Absorber J
- —
e AAM/\/\/\ —

Ground Plane

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

6.9.2 Test Procedure

a.

Notes:

The EUT was placed on the top of a rotating table 1.5 meters above the ground at 3 meter chamber room for
test. The table was rotated 360 degrees to determine the position of the highest radiation.

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

The height of antenna is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to peak and average detects function and specified bandwidth with maximum
hold mode when the test frequency is above 1 GHz. If the peak reading value also meets average limit,
measurement with the average detector is unnecessary.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz for
Peak detection (PK) and Average detection (AV) at frequency above 1 GHz.

According to ANSI C63.10 section 6.6.4 and 4.1.4.2.2. For fundamental and harmonic signal measurement,
according to ANSI C63.10 section 7.5, the average value = peak value + duty cycle correction factor. For duty
cycle correction factor values, see the Test Signal Duty Cycle section in this report.

All modes of operation were investigated and the worst-case emissions are reported.
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7 Test Results of Test Item

7.1 RF Output Power

ModeA

Input Power: 120 Vac, 60 Hz Environmental | 5o 760, i Tested By: Dalen Dai
Conditions:

ModeA

For Peak Power

GFSK

Peak Power I
Chan. Chan. Freq. (MHz)|Peak Power (mW) (dBm) Power Limit (dBm) Test Result

0 2402 1.222 0.87 21 Pass
39 2441 1.213 0.84 21 Pass
78 2480 1.213 0.84 21 Pass

Note: The antenna gain is 1.93 dBi < 6 dBi, so the output power limit shall not be reduced.

8DPSK

Peak Power _
Chan. Chan. Freq. (MHz)|Peak Power (mW) (dBm) Power Limit (dBm) Test Result

0 2402 2.07 3.16 21 Pass
39 2441 2.143 3.31 21 Pass
78 2480 2.109 3.24 21 Pass

Note: The antenna gain is 1.93 dBi < 6 dBi, so the output power limit shall not be reduced.

For Average Power

GFSK
Chan. Ch?'\r)l.'_'FZr)eq. Average Power (mW) Average Power (dBm)
0 2402 1.161 0.65
39 2441 1.161 0.65
78 2480 1.156 0.63
8DPSK
Chan. Ch?'\r/ll.'_ler)eq. Average Power (mW) Average Power (dBm)
0 2402 1.125 0.51
39 2441 1.135 0.55
78 2480 1.14 0.57
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7.2 Number of Hopping Frequency Used
ModeA

Input Power: 120 Vac, 60 Hz Eg‘gm&i’:"’" 25°C, 76% RH Tested By: Dalen Dai
ModeA
GFSK

. Ref ;‘L:ET“ — Att 20 dB SWT 1.08 ms . kerzr”]z 4-012:: :;:r: I Ref WUWHdB{n“ — Att 20 dB SWT 1.09 ms Markerznﬂz 4-413:3 ::r:

/M UWVWVM Mﬂﬂﬂﬂ V (H f\ N\(\ ﬂﬂﬂ ﬂﬂﬂ N\ W MN\MM ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ ﬂﬂf\/\ﬂﬂ Uﬂ‘

] . \

40 , _ap \

50 [ 50 Hh

80 80 ul A

W
- Center 2. 4'2142 GHz ‘ I I 42‘ MHz/ I I ‘ SD‘EH 42 MHz o Center 2. 4'634 GHz ‘ I I 42‘ MHz/! ‘ I ‘ SD‘EH 42 MHz

Note: There are 79 hopping frequencies in the hopping mode. On the plots, it shows that the hopping frequencies are
equally spaced.

8DPSK

RBW 100 kHz [T1] MP VIEW Marker 1 [T1] RBW 100 kHz [T1] MP VIEW Marker 1 [T1]

VBW 300 kHz 477 dBm VBW 300 khz _5.03 dBm
g REM11dBm Att 20 dB SWT 1.08 ms 2.40200 GHz g RE11dBm Att 20 dB SWT 1.08 ms 2.44300 GHz
Offset 1dB Harker 2 [T1] Offset 1 dB Marker 2 [T1]
-2.09 dBm -3.39dBm
0 4 - 2.44200 GHz 0l 2 2.48000 GHz
B }WWWWWMMY‘WNYWWWM B WMWVWJ\MMW\{WWWMWW
-20 } -20 I
-30 J -30 \
-40 -40 \
50 -50 L'\
-60 50 o]
-70 -T0
” 6@5 ” G%}
el T T T T 1 T T 1 ot reay] . T T T T 1 T 1 et reay]
Center 2.42142 GHz 42 MHz/ Span 42 MHz Center 2 4634 GHz 42 MHz! Span 42 MHz

Note: There are 79 hopping frequencies in the hopping mode. On the plots, it shows that the hopping frequencies are
equally spaced.
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7.3
ModeA

Dwell Time on

Each Channel

BUREAU

Input Power:

Environmental

120 Vac, 60 Hz Conditions:

25°C, 76% RH Tested By:

Dalen Dai

ModeA
GFSK

Mode

Number of transmission in 31.6 sec

Length of
transmission time
(msec)

Result
(msec)

Test
Result

Limit
(msec)

DH1

49 (times / 5 sec) * 6.32 = 310 times

0.456 141.36

400 Pass

DH3

25 (times / 5 sec) * 6.32 = 158 times

1.72 271.76

400 Pass

DH5

17 (times / 5 sec) * 6.32 = 108 times

3.008 324.86

400 Pass

Spectrum plots of Dwell Time

GFSK DH5

RBW 100 kHz [T1] MP CLRWR RBW 100 kHz [T1] MP VIEW Varker 1 111
VBW 300 kHz VBW 300 kHz 69,37 dBm
14 Ref11d8m Att 20 08 SWiss 14 Ref11d8m Att 20 0B SWT3ms 1254000 ms
Offset 1 dB Offset 1 dB. Delta 2 [T1]
1.75 0B
456.000000 us
o b s Wl
50|
e e e e e T Tt e e e e e e e e Ty 1
2
T 1 I T
89 T T T T T T T -89 T T T T T T
Center 2.441 GHz 500 ms/ Center 2.441 GHz 300 us/
RBW 100 kHz [T1] MP CLRWR RBW 100 kHz [T1] MP VIEW Jarker 1 711
VEW 300 kHz VBV 300 kHz _77.98 aBm
11 Ref11d8m Att 20 0B SWTSs 14 Ref11d8m Att 20 0B SWT S ms 1.640000 ms
Offset 1 dB Offset 1 dB Delta 2[T1]
0.54 dB
1.720000 ms
UL DL b b D b LD L b
50|
80|
) WVWW&WWW
T
89 T T T T T T -89 T T T T T
Center 2.441 GHz 500 ms/ Center 2.441 GHz 500 us/
RBW 100 kHz [T1] MP CLRWR REW 100 kHz [T11 MP VIEW Marker 1 [T1]
VBV 300 kHz VBV 300 kHzZ 7212 4Bm
41 Ref11d5m Att 20 0B SWISs 41 Ref11d8m Att 20 dB SWT8ms 2480000 ms
Gifset 1 dB Gffset 1 dB Detta 2 [T1]
0.82 9B
3.008000 ms
T 1 U P N N Y
50|
60|
- - Lo AN JJ P
l\‘TWV LR R L wl{”"v +er W
&9 T T T T T T T R -89 T T T T T T R
Center 2.441 GHz 500 ms/ [vERITAS | Center 2.441 GHz 800 us/ [vERITAS |

GFSK DH5
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Mode Number of transmission in 31.6 sec

Length of
transmission time
(msec)

Result
(msec)

Limit
(msec)

Test
Result

3DH1 49 (times / 5 sec) * 6.32 = 310 times

0.426 132.06

400

Pass

3DH3 25 (times / 5 sec) * 6.32 = 158 times

1.7 268.6

400

Pass

3DH5 16 (times / 5 sec) * 6.32 = 102 times

2.992 305.18

400

Pass

Spectrum plots of Dwell Time

RBW 100 kHz
VEW 300 kHz

[T1] MP CLRWR

RBW 100 kHz
VBW 300 kHz

[T1] MP VIEW

Marker 1 [T1]

8DPSK 3DH5

8DPSK 3DH5

-75.14 dBm
117R2f11 dBm Att 20 dB 117R2f11 dBm Att 20 dB 1.266000 ms
Offset 1 dB Offset 1 dB Detta 2 [T1]
5.56 dB
426.000000 us
. . TN
AR "‘
il |
S0 -
UL AL LN L O IO A A
. O Al WRVWWF’WU“ ey
C@3 I ‘ " ‘ ’ G@)
7 . ! ! ! ! ! o e 89 i T T T T e
Center 2.441 GHz 500 ms/ Center 2.441 GHz 300 us/
RBW 100 kHz [T1] MP CLRWR RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBV 300 kHz VBV 300 kHz _75.62 aBm
14 Ref11d8m Att 20 B SWTSs 14 Ref11d8m Att 20 9B SWT S ms 1820000 me.
Offset 1 dB Offset 1 dB Detta 2 [T1]
3.13dB
1.700000 ms
., ; RV
AR T R TR A
50|
50
89 T T T T T T T 89 T T T T T T
Center 2.441 GHz 500 ms/ Center 2.441 GHz 500 us/
RBW 100 kHz [T1] MP CLRWR RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBV 300 kHz VBV 300 kHz 70.35 dBm
1y_ Ref11d8m Att 20 B SWTss 1y Ref11d8m Att 20 g8 SWT 8 ms 480000 me.
Offset 1dB Offset 1 dB Detta 2 [T1]
0.95 dB
2.992000 ms
b L B LR b T ) ]
50 | ‘
=50
]
a [ TNV Y TS ST I
S
89+ T T T T T T T -89+ T T T T T T
Center 2.441 GHz 500 ms/ Center 2.441 GHz 800 us/
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7.4 Hopping Channel Separation
ModeA
Input Power: 120 Vac, 60 Hz EnV|ror?r.nent.aI 25°C, 76% RH Tested By: Dalen Dai
Conditions:
ModeA
GFSK
Channel Frequency (MHz) e e Minimum Limit (MHz) Test Result
q Y Separation (MHz)
0 2402 1 0.68 Pass
39 2441 1 0.69 Pass
78 2480 1 0.66 Pass
Note: The minimum limit is two-third 20dB bandwidth.
8DPSK
Channel Frequency (MHz) RETIING CIETEL Minimum Limit (MHz) Test Result
9 Y Separation (MHz)
0 2402 1 0.9 Pass
39 2441 1 0.9 Pass
78 2480 1 0.9 Pass
Note: The minimum limit is two-third 20dB bandwidth.
Spectrum Plot of Minimum Value
Ref 11 dB Att 20 dB E’g‘gjﬂﬂiﬁ; gg ;:Ez:i:; e e Ref 11 dBi Att 20 dB E’EEE%EE: gg HE&E:: tarer -6.47 dBm
N Detta 2 (72] 2402;::; e Detta 2 [T2] 2402;_31:::
10 f\/mf\/\’\ ' ~ P\/“'\mm ;

7 ;
N 1N, :
- \M - ' M

50

-70 -70

-0

_89-|

T T T T
Center 2.4025 GHz

! T T ! foUreay] ] 1 T T ! T
250 kHz/ Span 2.5 MHz Center 2 4025 GHz 250 kHz/

GFSK:CHO

T )
Span 2.5 MHz

8DPSK : CH 0
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7.5 20dB Bandwidth
ModeA
Input Power: 120 Vac, 60 Hz EnV|ror?r.nent.aI 25°C, 76% RH Tested By: Dalen Dai
Conditions:
ModeA
GFSK
Channel Frequency (MHz) 20dB Bandwidth (MHz)
0 2402 1.02
39 2441 1.03
78 2480 0.98
8DPSK
Channel Frequency (MHz) 20dB Bandwidth (MHz)
0 2402 1.35
39 2441 1.35
78 2480 1.35
Spectrum Plot of Maximum Value
P ;1';::\1 — Att 20 dB SWT 1.06 ms - 2440:;::: P ;1”2::\1 — Att 20 dB SWT 1.06 ms - 2401:20:::

01-394dBm

D1 -648dBm
-10 /ﬂf\m\fy\\“\[\ -10 /\ﬁ M T o Amr\n\/\
TR A A dAm J K 20

N/ D2 -26.48 dBm
30 E

0 -50
-50 -50
-70 -70

-30

F F F P
597 T T T T T T T PBUREAU ] 597 T T T T T T T T e ar sl
Center 2.441 GHz 250 kHz! Span 2.5 WHz Center 2.402 GHz 250 kHz/ Span 2.5 MHz
GFSK : CH 39 8DPSK:CHO
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7.6
ModeA

Conducted Out of Band Emissions

BUREAU

: SO °C, 76% RH Tested By: Dalen Dai
Input Power: 120 Vac, 60 Hz Conditions: 25°C, () ested By: alen Dai
RBW 100 kHz [T11 MP VIEW Marker 1 [T11 REW 100 kHz [T11 MP VIEW Marker 1 [T1]
VBV 300 kHzZ _0.88aBm VBV 300 kHz _0.91dBm
5y Ref21d8m Att 20 0B SWT 801 ms 2.40200 GHz 5y Ref21d8m Att 20 dB SWT 250 ms. 240215 GHz
Offset 1 dB Marker 2 [T1] Offset 1 dB Marker 2 [T1]
-54.08 dBm -49.85 dBm
4 2.40000 GHz 4 4.00335 GHz
Marker 3 [T1] Marker 3 [T1]
1 -43.52 dBm 1 -40.24 dBm
51 oosdn 239985 GHz 51 osadn 4.80239 GHz
Marker 4 [T1] Marker 4 [T1]
-63.25 dBm -54.16 dBm
Rl 2.39000 GHz Rl 2275582 GHz
Marker S [T1]
non -60.60 dBm aloe 4
- £ = { I 2.34993 GHz - = =
- i -
2
E ~ n 4
. |
Sl e bt amhapsiirbbesb el 4
-7 70| g 2)
P Fi
i
79 T T T T T T T o T T T T T
Center 2.358 GHz 10 Wz Span 100 MHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
REW 100 kHz [T11 MP VIEW Marker 1 [T1] REW 100 kHz [T11 MP VIEW Marker 1 [T1]
VBV 300 kHz _0.65dBm VBV 300 kHz _0.94 dBm
4y Ref21dBm Att 20 0B SWT 801 ms 2.48000 GHz 4y Ref21dBm Att 20 dB SWT 250 ms. 248018 GHz
Gifsqt 1 db Marker 2 [T1] Gffset 1 dB Marker 2 [T1]
-55.50 dBm -40.74 dBm
P 2.48350 GHz P 4.95845 GHz
Marker 3 [T1] Marker 3 [T1]
1 -51.57 4Bm 1 -53.67 dBm
D1 052 de 2.48388 GHz D1 052 de 17.68068 GHz
Marker 4 [T1] Marker 4 [T1]
-64.89 dBm -53.08 dBm
-1 2.50000 GHz -1 20.03409 GHz
~ o “ slea an ~ 0o ooke o
-50- E =
-60-] x I
e F Y n - ettt e
7 E{
Fi P
79 T T T T T T T = m e T T T T T
Center 2.5242 GHz 10 MHz/ Span 100 MHz Start 30 MHz 2.497 GHz/ Stop 25 GHz.
RBW 100 kHz [T1] MP VIEW Jarker 1 [T11 RBW 100 kHz [T1] MP VIEW Varker 1 111
VBW 300 kHz 0.85 dBm VBW 300 kHz _1.38dBm
g REf21d8m Att 20 08 SWT 801 ms 2.42702 GHz 5y Ref21d8m Att 20 0B SWT 250 ms. 2.42712 GHz
Offset 1 a8 Marker 2 [T1] Offset 1 dB Marker 2 [T1]
-44.08 dBm -48.21 dBm
. 2.40000 GHz . 4.00859 GHz
Marker 3 [T1] Marker 3 [T1]
1 -44.08 dBm 1 -48.97 dBm
Dt ooedn 2.40000 GHz D1 pgedp 4.05641 GHz
Marker 4 [T1] Marker 4 [T1]
-63.65 dBm -40.73 dBm
Rl 2.39000 GHz el 4.58656 GHz
Marker 5 [T1]
e -60.43 dBm o
E = = 233385 GHz E = =
- - 1
5
< I I
PR WS T R
Lo — e,
7 CE ) 7 CEAY)
FIZ F
79+ T T T T T T T 78} T T T T T
Center 2,358 GHz 14 MHz/ Span 140 MHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
RBW 100 kHz [T1] MP VIEW Jarker 1711 RBW 100 kHz [T1] MP VIEW Jarker 1 711
VEW 300 kHz _0.92 dBm VBV 300 kHz _1.19 dBm
g Ber21d8m Att 20 0B SWT8.01ms 2.45504 GHz 5y Ber21d8m Att 20 0B SWT 250 ms. 245521 GHz
Offset 1 dB Marker 2 [T1] Offset 1 dB Marker 2 [T1]
-64.20 4Bm -50.10 dBm
. 2.48350 GHz . 407514 GHz
Marker 3 [T1] Marker 3 [T1]
1 -57.88 dBm 1 -38.49 dBm
e 2.483498 GHz e oo dp 4.83360 GHz
W ! Marker 4 [T1] Marker 4 [T1]
L el =i
-1o-J 2.50000 GHz R 964657 GHz
2 4
- - I
7 (@ g/
7 T T T T T T 7o T T T T T
Center 2.5242 GHz 14 MHz! Span 140 WHz [ VERITAS | Start 30 MHz 2.497 GHz/ Stop 25 GHz.
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8DPSK

BUREAU

REW 100 kHz MIMPVEW REW 100 kHz MIMPVEW sy
VBW 300 kHz 217 aBm VBW 300 kHz _2.044Bm
5y Rer21 dsm Att 20 6B SWT 8.01ms 240211 GHz 4 Rer21 dm At 20 6B SWT 250 ms 240215 GHz
Offset 1B Marker 2 [T1] Offset 1dB Marker 2 [T1]
~41.90 dBm 4535 gBm
. 2.40000 GHz . 400235 GHz
Marker 3 [T1] Marker 3 [T1]
| ~41.50 dBm . -39.65 dBm
2.40000 GHz 4.80238 GHz
DT 2T dEm X Marker 4 [T1] = dEm Marker 4 [T1]
|H| 63.74 dBm -s3.27 gBm
4 238000 GHz R 1898875 GHz
Marker 5 [T1]
-50.44 dBm
- D dEm i 2.34871 GHz E Dz =pz 1T aEm
k 2
I 2
B J r + a
5 \
il WWW
I . bttt ikl el M
E
794 T T T T T T T 794 T T T T T
Center 2.358 GHz 10 MHz Span 100 WHz Start 30 MHz 2.497 GHzr Stop 25 GHz
REW 100 kHz MIMPVIEW o REW 100 kHz MIMPVEW e
VBW 300 kHz _2.0848m VBW 300 kHz _2338Bm
. Rer21 asm Att 20 98 SWT 8.01 ms 248010 GHz _ Ref21 aBm Att 2008 SWT 250 ms 248015 GHz
Offsgt 1 dB Marker 2 [T1] Offset 1 dB Marker 2 [T1]
50.32dBm 4028 dBm
4 2.48350 GHz 4 455845 GHz
Marker 3 [T1] Marker 3 [T1]
-50.08 dBm | -53.44 dBm
2.48355 GHz 661271 GHz
SEm Marker 4 [T1] = SEm Marker 4 [T1]
63.82 dBm -53.77 dBm
1 250000 GHz R 1565185 GHz
E iz E = iz
2
. . 3 4
80 m f iy IRTYP PP | PRSI P
F P
794 i T i i T i T 794 i i T i T
Center 2.5242 GHz 10 MHz Span 100 WHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
REW 100 kHz MIMPVEW oy REW 100 kHz TMPVEW et ey
VB 300 kHz _2.0188m VB 300 kHz _2.80aBm
5y Rer21dBm At 20 dB SWT 8.01 ms 242310 GHx 5y Ref21dBm At 20 0B SWT 250 ms 241775 GHy
Offset 145 Marker 2 [T1] Offset1d5 Marker 2 [T1]
5861 dBm -50.65 dBm
. 2.40000 GHz . 4.01582 GHz
Marker 3 [T1] Marker 3 [T1]
. 4572 gBm | —49.44 gBm
2.39837 GHz 402832 GHz
HI=S DT Marker 4 [T1] =2y Marker 4 [T1]
-63.97 dBm -39.90 dBm
E 2.38000 GHz E 487418 GHz
Marker § [T1]
6114 dBm
E I UTHEE 2.35487 GHz E (DR s i
4
~ ~ n
s
ik I lotiehiebed et et MW
g
P
794 i T i i T i T 78] i i T i T
Center 2.358 GHz 14 MHz/ Span 140 WHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
REW 100 kHz MIMPVEW sy REW 100 kHz TUMPVEW et g
VEW 300 kHz 1.89dBm VEW 300 kHz _2.69.4Bm
1 Ref21 dBm A 20 dB SWT 8.01 ms 245997 GHz 1 Ref21 dBm A 20 0B SWT 250 ms 243024 GHz
Offset 1dB Marker 2 [T1] Offset 1dB Marker 2 [T1]
-62.08 dBm -51.54 dBm
. 2.48350 GHz . 407826 GHz
Marker 3 [T1] Marker 3 [T1]
| 5554 dBm 4037 dBm
2.48861 GHz S S 453660 GHz
Marker 4 [T1] Marker 4 [T1]
62.74 dBm -52.52 dBm
B 2.50000 GHz B 15.68434 GHz
E om e xe E omracran s-xerm
3
2 4
l 3
o -
7 G B G B
F FF
7] i T T T T T T 78 T T T T T
Center 2.5242 GHz 14 MHz! Span 140 WHz Start 30 MHz 2.497 GHa/ Stop 25 GHz

Report No.: RFBEOA-WTW-P22020264-1
Reference No.: BEOA-WTW-P22020264

Page No. 35/57

Report Format Version: 7.1.0



BUREAU

7.7 AC Power Conducted Emissions
Mode A
RF Mode TX BT 8DPSK Channel CH 39 : 2441 MHz
N Detector Function & Quasi-Peak (QP) /
TR IENE) RENgE 150 kHz ~ 30 MHz Resolution Bandwidth |Average (AV), 9 kHz
Input Power 120 Vac, 60 Hz EMVITERmERE 25°C, 76% RH
Conditions
Tested By Dalen Dai
Phase Of Power : Line (L)
Frequency |Correction| Reading Value Emission Level Limit Margin
No Factor (dBuVv) (dBuV) (dBuVv) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15000 9.88 33.56 13.57 43.44 23.45 66.00 56.00 -22.56 -32.55
2 0.19297 9.89 26.66 8.47 36.55 18.36 63.91 53.91 -27.36 -35.55
3 0.25156 9.90 16.86 2.49 26.76 12.39 61.71 51.71 -34.95 | -39.32
4 0.40000 9.91 19.05 11.36 28.96 21.27 57.85 47.85 -28.89 -26.58
5 0.84922 9.95 5.72 0.83 15.67 10.78 56.00 46.00 -40.33 -35.22
6 6.14453 10.22 14.76 4.99 24.98 15.21 60.00 50.00 -35.02 -34.79
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
o ar o |
AW Limit et
Report No.: RFBEOA-WTW-P22020264-1 Page No. 36 / 57 Report Format Version: 7.1.0

Reference No.: BEOA-WTW-P22020264



BUREAU

RF Mode TX BT 8DPSK Channel CH 39 : 2441 MHz
Frequency Range | 150 kHz - 30 MHz Resolution Bandwidth | Average (V). kHz
Input Power 120 Vac, 60 Hz ST 25°C, 76% RH
Conditions
Tested By Dalen Dai
Phase Of Power : Neutral (N)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16562 9.89 30.09 10.65 39.98 20.54 65.18 55.18 -25.20 -34.64
2 0.22031 9.90 19.49 1.72 29.39 11.62 62.81 52.81 -33.42 -41.19
3 0.39609 9.94 18.38 5.36 28.32 15.30 57.93 47.93 -29.61 -32.63
4 0.79063 9.96 6.57 -0.42 16.53 9.54 56.00 46.00 -39.47 -36.46
5 3.08594 10.09 14.79 13.24 24.88 23.33 56.00 46.00 -31.12 -22.67
6 6.14453 10.22 23.22 21.83 33.44 32.05 60.00 50.00 -26.56 -17.95
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
- ar Lot |-
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Mode B
RF Mode TX BT 8DPSK Channel CH 39 : 2441 MHz
Frequency Range | 150 kHz - 30 MHz Resolution Bandwidth | Average (AV). 0 Kz
Input Power 120 Vac, 60 Hz (E:g‘r’]'(;?t?o";‘;”ta' 25°C, 76% RH
Tested By Dalen Dai
Phase Of Power : Line (L)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15000 9.87 13.59 1.30 23.46 11.17 66.00 56.00 -42.54 -44.83
2 0.25156 9.88 5.22 1.25 15.10 11.13 61.71 51.71 -46.61 -40.58
3 0.54063 9.90 9.79 251 19.69 12.41 56.00 46.00 -36.31 -33.59
4 0.84531 9.91 10.01 3.26 19.92 13.17 56.00 46.00 -36.08 -32.83
5 6.14453 10.07 11.10 10.08 21.17 20.15 60.00 50.00 -38.83 -29.85
6 20.75391 10.42 12.76 2.60 23.18 13.02 60.00 50.00 -36.82 -36.98
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
o ar Lo |
o AV Limit |
:-::—\ Il
m’%@W
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RF Mode TX BT 8DPSK Channel CH 39 : 2441 MHz
Frequency Range | 150 kHz - 30 MHz Resolution Bandwidth | Average (V). kHz
Input Power 120 Vac, 60 Hz Eg‘r’]'(;ﬁ?ongzma' 25°C, 76% RH
Tested By Dalen Dai
Phase Of Power : Neutral (N)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15781 9.88 17.34 1.47 27.22 11.35 65.58 55.58 -38.36 -44.23
2 0.21250 9.88 16.63 1.18 26.51 11.06 63.11 53.11 -36.60 -42.05
3 0.59141 9.91 8.07 1.35 17.98 11.26 56.00 46.00 -38.02 -34.74
4 0.82188 9.92 9.00 1.04 18.92 10.96 56.00 46.00 -37.08 -35.04
5 6.14453 10.08 12.31 11.29 22.39 21.37 60.00 50.00 -37.61 -28.63
6 20.80078 10.44 12.24 11.66 22.68 22.10 60.00 50.00 -37.32 -27.90
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
- ar Lot |-
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7.8 Unwanted Emissions below 1 GHz
Mode A
RF Mode TX BT_8DPSK Channel CH 39 : 2441 MHz
Detector Function & _
Frequency Range |9 kHz~1 GHz Bandwidth (QP) RB = 120kHz
Input Power 120 Vac, 60 Hz S 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin .
No (MH2) Level (dBuv/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 30.19 31.64 QP 40.00 -8.36 1.37H 343 41.92 -10.28
2 40.96 29.24 QP 40.00 -10.76 1.94 H 141 38.30 -9.06
3 80.73 24.47 QP 40.00 -15.53 1.18 H 214 37.67 -13.20
4 172.10 23.03 QP 43.50 -20.47 1.85H 100 31.34 -8.31
5 339.33 23.43QP 46.00 -22.57 2.17H 193 28.30 -4.87
6 476.25 26.58 QP 46.00 -19.42 1.66 H 90 28.27 -1.69
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude of spurious

emissions attenuated more than 20 dB below the permissible value to be report.

Level
(dBuVim)

80—

70

60

50

iR

40 I

30 5 z

20

I I
30 100 200

Report No.: RFBEOA-WTW-P22020264-1
Reference No.: BEOA-WTW-P22020264

1 I I I I
300 400 500 600 700

I
800

I 1
500 1000

Frequency (MHz)

Page No. 40/ 57

Report Format Version: 7.1.0



BUREAU

RF Mode TX BT_8DPSK Channel CH 39 : 2441 MHz
Detector Function & _
Frequency Range |9 kHz ~1 GHz Bandwidth (QP) RB = 120kHz
Input Power 120 Vac, 60 Hz SIEI ] 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Vertical at 3m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 30.24 29.14 QP 40.00 -10.86 1.85V 184 39.44 -10.30
2 55.22 19.49 QP 40.00 -20.51 1.61V 307 28.15 -8.66
3 126.52 20.72 QP 43.50 -22.78 1.79V 134 30.51 -9.79
4 189.08 22.84 QP 43.50 -20.66 1.23V 150 32.99 -10.15
5 276.04 22.47 QP 46.00 -23.53 112V 348 28.87 -6.40
6 344.47 23.43 QP 46.00 -22.57 1.83V 44 28.31 -4.88
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude of spurious
emissions attenuated more than 20 dB below the permissible value to be report.
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7.9 Unwanted Emissions above 1 GHz
Mode A
RF Mode TX BT_GFSK Channel CH 0 : 2402 MHz

Frequency Range

1 GHz ~ 25 GHz

Detector Function &

(PK) RB = 1 MHz, VB = 3 MHz

Bandwidth (AV) RB = 1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz R ] 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 50.63 PK 74.00 -23.37 1.01H 110 52.94 -2.31
2 2390.00 38.86 AV 54.00 -15.14 1.01H 110 41.17 -2.31
3 *2402.00 87.97 PK 1.01H 110 90.27 -2.30
4 *2402.00 57.37 AV 1.01H 110 59.67 -2.30
5 4804.00 54.03 PK 74.00 -19.97 2.81H 137 48.57 5.46
6 4804.00 23.43 AV 54.00 -30.57 2.81H 137 17.97 5.46
Remarks:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

OO~ WN

the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.
."* " Fundamental frequency.

. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
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RF Mode TX BT_GFSK Channel CH 0 : 2402 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & |(PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Vertical at 3m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 52.30 PK 74.00 -21.70 2.69 V 158 54.61 -2.31
2 2390.00 40.62 AV 54.00 -13.38 2.69 V 158 42.93 -2.31
3 *2402.00 89.20 PK 2.69V 158 91.50 -2.30
4 *2402.00 58.60 AV 2.69V 158 60.90 -2.30
5 4804.00 57.26 PK 74.00 -16.74 3.78V 172 51.80 5.46
6 4804.00 26.66 AV 54.00 -27.34 3.78V 172 21.20 5.46
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " * ™ Fundamental frequency.
6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
Level
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RF Mode TX BT_GFSK Channel CH 39 : 2441 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & |(PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2441.00 87.11 PK 1.00 H 121 89.32 -2.21
2 *2441.00 56.51 AV 1.00 H 121 58.72 -2.21
3 4882.00 52.16 PK 74.00 -21.84 2.27H 186 46.52 5.64
4 4882.00 21.56 AV 54.00 -32.44 2.27H 186 15.92 5.64
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.

."* " Fundamental frequency.

. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_GFSK Channel CH 39 : 2441 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range |1 GHz ~ 25 GHz Detectqr Function & | (PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Vertical at 3m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2441.00 88.48 PK 1.49V 255 90.69 -2.21
2 *2441.00 57.88 AV 1.49V 255 60.09 -2.21
3 4882.00 54.21 PK 74.00 -19.79 2.43V 168 48.57 5.64
4 4882.00 23.61 AV 54.00 -30.39 2.43V 168 17.97 5.64
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.

."* " Fundamental frequency.

. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_GFSK Channel CH 78 : 2480 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & |(PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2480.00 85.33 PK 1.46 H 252 87.42 -2.09
2 *2480.00 54,73 AV 1.46 H 252 56.82 -2.09
3 2483.50 54.48 PK 74.00 -19.52 1.46 H 252 56.56 -2.08
4 2483.50 38.43 AV 54.00 -15.57 1.46 H 252 40.51 -2.08
5 4960.00 54.43 PK 74.00 -19.57 2.96 H 175 48.75 5.68
6 4960.00 23.83 AV 54.00 -30.17 2.96 H 175 18.15 5.68
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " * ™ Fundamental frequency.

6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_GFSK Channel CH 78 : 2480 MHz

i PK) RB =1 MHz, VB = 3 MHz
Frequency Range |1 GHz ~ 25 GHz Detector Function & | (PK)

Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz ElEmEmE] 23°C, 66% RH

Conditions
Tested By Jed Wu

Antenna Polarity & Test Distance : Vertical at 3m

Emission I . Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2480.00 89.88 PK 249V 75 91.97 -2.09
2 *2480.00 59.28 AV 2.49V 75 61.37 -2.09
3 2483.50 59.51 PK 74.00 -14.49 249V 75 61.59 -2.08
4 2483.50 38.53 AV 54.00 -15.47 249V 75 40.61 -2.08
5 4960.00 57.71 PK 74.00 -16.29 1.64V 119 52.03 5.68
6 4960.00 27.11 AV 54.00 -26.89 1.64V 119 21.43 5.68
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " * ™ Fundamental frequency.
6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_8DPSK Channel CH 0 : 2402 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & | (PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Emission - . Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 52.46 PK 74.00 -21.54 2.69H 150 54.77 -2.31
2 2390.00 37.67 AV 54.00 -16.33 2.69H 150 39.98 -2.31
3 *2402.00 85.44 PK 2.69H 150 87.74 -2.30
4 *2402.00 54.84 AV 2.69H 150 57.14 -2.30
5 4804.00 51.97 PK 74.00 -22.03 1.99H 221 46.51 5.46
6 4804.00 21.37 AV 54.00 -32.63 1.99H 221 15.91 5.46
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " * ™ Fundamental frequency.

6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_8DPSK Channel CH 0 : 2402 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & |(PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz ElEmEmE] 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Vertical at 3m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 52.54 PK 74.00 -21.46 3.99V 121 54.85 -2.31
2 2390.00 38.63 AV 54.00 -15.37 3.99V 121 40.94 -2.31
3 *2402.00 85.96 PK 3.99V 121 88.26 -2.30
4 *2402.00 55.36 AV 3.99V 121 57.66 -2.30
5 4804.00 53.67 PK 74.00 -20.33 2.23V 168 48.21 5.46
6 4804.00 23.07 AV 54.00 -30.93 2.23V 168 17.61 5.46
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " * ™ Fundamental frequency.

6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_8DPSK Channel CH 39 : 2441 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range |1 GHz ~ 25 GHz Detectqr Function & | (PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2441.00 85.50 PK 3.89 H 154 87.71 -2.21
2 *2441.00 54.90 AV 3.89 H 154 57.11 -2.21
3 4882.00 51.86 PK 74.00 -22.14 1.89 H 203 46.22 5.64
4 4882.00 21.26 AV 54.00 -32.74 1.89 H 203 15.62 5.64
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.

."* " Fundamental frequency.

. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_8DPSK Channel CH 39 : 2441 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & | (PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Vertical at 3m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2441.00 86.56 PK 111V 129 88.77 -2.21
2 *2441.00 55.96 AV 111V 129 58.17 -2.21
3 4882.00 53.46 PK 74.00 -20.54 1.62V 199 47.82 5.64
4 4882.00 22.86 AV 54.00 -31.14 1.62V 199 17.22 5.64
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.

."* " Fundamental frequency.

. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_8DPSK Channel CH 78 : 2480 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range 1 GHz ~ 25 GHz Detectqr Function & |(PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz ElEmEmE] 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2480.00 83.14 PK 1.49H 201 85.23 -2.09
2 *2480.00 52.54 AV 1.49 H 201 54.63 -2.09
3 2483.50 52.68 PK 74.00 -21.32 1.49 H 201 54.76 -2.08
4 2483.50 37.50 AV 54.00 -16.50 1.49 H 201 39.58 -2.08
5 4960.00 51.91 PK 74.00 -22.09 2.87H 213 46.23 5.68
6 4960.00 21.31 AV 54.00 -32.69 2.87H 213 15.63 5.68
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " * ™ Fundamental frequency.

6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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RF Mode TX BT_8DPSK Channel CH 78 : 2480 MHz
i PK) RB =1 MHz, VB = 3 MHz
Frequency Range |1 GHz ~ 25 GHz Detectqr Function & | (PK)
Bandwidth (AV) RB =1 MHz, VB = 3 MHz
Input Power 120 Vac, 60 Hz EATE Gl 23°C, 66% RH
Conditions
Tested By Jed Wu
Antenna Polarity & Test Distance : Vertical at 3m
Frequenc Emission Limit Mardin Antenna Table Raw Correction
No (I(\]/IHZ) y Level (dBuV/m) (d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2480.00 85.58 PK 111V 128 87.67 -2.09
2 *2480.00 54.98 AV 111V 128 57.07 -2.09
3 2483.50 53.85 PK 74.00 -20.15 111V 128 55.93 -2.08
4 2483.50 37.54 AV 54.00 -16.46 111V 128 39.62 -2.08
5 4960.00 53.56 PK 74.00 -20.44 2.36 V 174 47.88 5.68
6 4960.00 22.96 AV 54.00 -31.04 2.36 V 174 17.28 5.68
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " * ™ Fundamental frequency.

6. The average value of fundamental and harmonic frequency is: Average = Peak value + 20 log(Duty cycle) Where
the duty cycle correction factor is calculated from following formula:
20 log(Duty cycle) = 20 log(2.95 ms / 100 ms) = -30.6 dB
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8 Pictures of Test Arrangements
Please refer to the attached file (Test Setup Photo)
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9 Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to provide our best

service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC recognized accredited test firms and
accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

The address and road map of all our labs can be found in our web site also.

- END ---
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