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GENERAL DESCRIPTION

Applicant’s Name................. : FEITELECTRIC COMPANY,INC.

AQIess.....ccoovviiiiciiiiie, ! 4901 Gregg RoadPico Rivera, CA 90660, United States of America
Manufacture's Name............. : JIANGSU GENERAL PROTECHT CO LTD

AdAresS ..o, © NO.33 North Changsheng Road  Taicang, Jiangsu 215400 CHINA

Product Description

Product Name...........cccceeenee . wireless remote
Brand Name ............cccceeenee © N/A

Model Name .........cccccvveveenen . FESWITCH/REM
Series Model..............ocoeennen. . N/A

RSS-247 Issue 2, February 2017
RSS-Gen Issue 5 ,March 2019

Test Procedure..............cceeene © ANSI C63.10-2013

Test Standards ......c.cooeevvvnenne ;

This device described above has been tested by ATBL, the test results show that the equipment under
test (EUT) is in compliance with the IC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of ATBL, this document
may be altered or revised by ATBL, personal only, and shall be noted in the revision of the document.

Date of receipt of testitem................... 18 Feb. 2022
Date (s) of performance of tests............. 18 Feb. 2022 ~ 04 Mar. 2022
Date of ISSUE......c.ceeveiiieiiic e, 10 Mar. 2022
TeSt ReSUlfumer ... cee il ecnereinennitbenens . Pass
Report Prepared by :
@o@“’“ \/U/i
(Roean Wei)
Report Approved by : G—; l/l .
ost, Lt
(Ghost Li)
Authorized Signatory : '['e/w“‘émj
(Terry Yang)
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:
KDB 558074 D01 15.247 Meas Guidance v05r02.

RSS-247 Issue 2
RSS-Gen Issue 5
Stand_ard Test Item Judgment Remark
Section
RSS-Gen 8.8 Conducted Emission PASS -
RSS-Gen 6.7 ;
RSS-247 5.2 (a) 6dB&99% Bandwidth PASS -
RSS-247 5.4 (d) Output Power PASS --
RSS-247 Clause 5.5 &
RSS-GEN 6.13 . - o
Radiated Spurious Emission PASS -
RSS-GEN 8.9
RSS-GEN 8.10
RSS-247 Clause 5.5 |  Conducted Spurious & Band Edge PASS y
RSS-GEN 8.10 Emission
RSS-247 5.2 (b) Power Spectral Density PASS -
RSS-Gen 8.9/8.10 Restricted bands of operation PASS -
RSS-Gen 6.8 Antenna Requirement PASS -
NOTE:

(1) ‘N/A denotes test is not applicable in this Test Report.
(2) All tests are according to ANSI C63.10-2013.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name wireless remote

Trade Name N/A

Model Name FESWITCH/REM

Series Model N/A

Model Difference N/A
The EUT is a wireless remote
Srgzr:‘ggcny: 2402~2480 MHz

Modulation Type: |GFSK
Radio Technology: |BLE
Bluetooth Version: |5.0
Product Description Bluetooth

_ , LE(Support 1M PHY)
Configuration:

Number Of

Channel: 40

Antenna

Designation: Please refer to the Note 3.

Antenna Gain (dBi) |5 dBi

Channel List Please refer to the Note 2.
Power Rating AC120V,50/60Hz
Battery None

Hardware version number WSM400B-TL_V1.9

Software version number WSM400B-TL_V1.0

Connecting 1/0O Port(s) Please refer to the Note 1.

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or
the User Manual.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.

Channel List
Frequency Frequency Frequency Frequenc
Channel (MHz) Channel (MHz) Channel (MHZ) Channel y (MH2)
00 2402 10 2422 20 2442 30 2462
01 2404 11 2424 21 2444 31 2464
02 2406 12 2426 22 2446 32 2466
03 2408 13 2428 23 2448 33 2468
04 2410 14 2430 24 2450 34 2470
05 2412 15 2432 25 2452 35 2472
06 2414 16 2434 26 2454 36 2474
07 2416 17 2436 27 2456 37 2476
08 2418 18 2438 28 2458 38 2478
09 2420 19 2440 29 2460 39 2480
3.
Table for Filed Antenna
Ant. Brand Model Name Ar_;_t;;ga Connector| Gain (dBi) | NOTE
1 N/A FESWITCH/R | PCB print N/A 5dBi  |BLE ANT
EM Antenna
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.2 DESCRIPTION OF THE TEST MODES

Page 9 of 52 Report No.: SHATBL2202020W01

For conducted test items and radiated spurious emissions
Each of these EUT operation mode(s) or test configuration mode(s) mentioned below was
evaluated respectively.

Worst Mode Description Data/Modulation
Mode 1 TX CHO00(2402MHz) 1 Mbps/GFSK
Mode 2 TX CH19(2440MHz) 1 Mbps/GFSK
Mode 3 TX CH39(2480MHz) 1 Mbps/GFSK
Note:
(1) The measurements are performed at all Bit Rate of Transmitter, the worst data was
reported.

For Conducted Emission

Test Case

Conducted

Emidenh Mode 4 : Keeping BT TX

2.3 TEST SOFTWARE AND POWER LEVEL
During testing channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level.

: Mode Or ‘ ‘ Power Software For
RF Function Type Modulation type Ant Gain(dBi) Class Testing
BLE BLE GFSK 5 default rftool_v1.5.1

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious Emission Test

E-1 C-1
AC120V,50/60Hz EUT
Conduction Emission Test
C-1
AC Plu
g E-1 EUT
AC120V,50/60Hz
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.5 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS
The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Necessary accessories

Item Equipment

Mfr/Brand Model/Type No. Length Note

N/A N/A

N/A N/A N/A N/A

Support units

Item| Equipment

Mfr/Brand Model Type No. Note

E-2 Notebook

Lenovo |DESKTOP-USDEO09/00326-10000-00000-AA636 N/A

C-1| USB Cable

N/A 100cm N/A N/A

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2 For detachable type I/0 cable should be specified the length incm in T Lengtha column.

2.6 LABORATORY INFORMATION

Company Name:

Shanghai ATBL Technology Co., Ltd.

Address:

Building 8, No. 160, Basheng Road, Waigaogiao Free Trade Zone,
Pudong New Area, Shanghai

Telephone:

+86(0)21-51298625

The FCC Registration

Number (FRN): pye1025281
A2LA Number: 6184.01
CNAS Number: CNAS L14531
CAB Identifier CNO116

Shanghai ATBL Technology Co., Ltd.
e

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.7 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y + U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95 %.
No. Item Unce rtainty
1 RF output power, conducted +0.962dB
2 Conducted spurious emissions +2.986dB
3 All emissions, radiated 30MHz-1GHz +2.49dB
4 All emissions, radiated 1GHz-18GHz +3.50dB
5 Occupied bandwidth +23.36dB
6 Power spectral density +0.866dB
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.8 EQUIPMENTS LIST

2.8.1 Radiation Test equipment

Page 13 of 52

Report No.. SHATBL2202020W01

Kind of Equipment Manufacturer Type No. Serial No. HELESME Calibrated until
number
Test Receiver R&S ESCI 100469 SHATBL-EO003 | 2022.07.13
Spectrum Analyzer Agilent N9020A MY50200811 | SHATBL-E017 2022.07.13
Bilog Antenna SCHWARZBECK| VLUB 9168 01174 SHATBL-EO008 | 2023.09.27
Horn Antenna SCHWARZBECK| BBHA 9120D 02014 SHATBL-E009 2023.09.27
Pre-Amplifier 2101010003500
(0.1M-3GHz) JPT JPA-10M1G35 1 SHATBL-E005 2022.10.07
Pre-Amplifier JPA0118-55-30 1910001800055
(1G-18GHz) JPT 3A 000 SHATBL-E006 2022.07.13
Teng=rature & DelLi DelLi N/A SHATBL-E016 | 2022.10.08
Humidity
Antenna/Turntable -
Controller Brilliant N/A N/A SHATBL-EO007 N/A
Test SW FALA EMC-RI(Ver.4A2) SHATBL-E046 N/A
2.8.2 Conduction Test equipment
Kind of Equipment Manufacturer Type No. Serial No. HENEREMET | CElIEr e
number date
Test Receiver R&S ESPI 101679 SHATBL-EO012| 2022.07.13
LISN R&S ENV216 101300 SHATBL-EO013| 2022.07.13
LISN R&S ENV216 100333 SHATBL-E041| 2022.03.08
Temperature & . .
Humidity DelLi DelLi N/A SHATBL-EO015| 2022.10.07
Test SW FALA EZ-EMC(Ver.EMC-CON3A1.1) |SHATBL-E044 N/A

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.8.3 RF Connected Test

Page 14 of 52

Report No.. SHATBL2202020W01

i ) Manufactur ) equipment Calibrated

Kind of Equipment Type No. Serial No. )

er number until

Power meter (with pulse p
power sensor) Anritsu ML2496A 1935001 SHATBL-W030 | 2022.10.26
Pulse power sensor .
(with power meter) Anritsu MA2411B 1911006 SHATBL-WO031 2022.10.26
Signal Analyzer Agilent N9020A MY57300196 SHATBL-W004 | 2022.10.07
Signal Generator Agilent N5182B MY 46240556 SHATBL-W005 | 2022.10.07
Wireless
Communications Test R&S CMW500 101331 SHATBL-WO007 | 2022.10.07
Set
Temperature & Humidity Deli deli N/A SHATBL-WO011 | 2022.10.07
Attenuator Agilent 8494B DC-18G SHATBL-W009 | 2022.10.07
Attenuator Agilent 8496B DC-18G SHATBL-W010 | 2022.10.07
bwer solittos MNK MPD-DC/6-2 62315 G51 SHATBL-W015 | 2022.10.07
P P S 62315 G52 | SHATBL-WO16 | 2022.10.07
. Chengdu ZBSF-C2400
Filter Kangmaiwei 2483 5-T3 N/A SHATBL-W021 N/A
Constant temperature THS-B6C-15

and humidity box KSON 0 6159K SHATBL-W019 | 2023.01.17

Test SW FALA LZ-RF(Ver.LzZRF-03A3.1) SHATBL-W020 N/A

3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS
Operating frequency band. In case the emission fall within the restricted band specified on Part

207(a)&RSS-Gen Issue 5 limit in the table below has to be followed.

Conducted Emission limit (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-05 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note:

(1) The tighter limit applies at the band edges.

(2) The limit of “ * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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3.2 TEST PROCEDURE

a. The EUT is 0.8 m from the horizontal ground plane and 0.4 m from the vertical ground plane
with EUT being connected to the power mains through a line impedance stabilization network
(LISN). All other support equipments are powered from additional LISN(s). The LISN provides
50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

. LISN is at least 80 cm from the nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

o

3.3 TEST SETUP

' Vertical reference ground plane

i L

! 40cm .

' 4 EUT AE I

E Receiver

! » )

i ;Jﬁﬂcm i B0cm

' V-LISN ! -
*

3.4 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The

EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
e
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3.5 TEST RESULTS

Temperature: 26.8C Relative Humidity: 66%RH
Test Voltage: AC120V Phase: L
Test Mode: Mode 4
No. | Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) | (dBuV/m | (dBuVim) (dB)
)
1 0.2175 39.76 10.08 49.84 62.91 -13.07 QP
2 0.2175 31.29 10.08 41.37 52.91 -11.54 AVG
3 0.3750 40.08 10.07 50.15 58.39 -8.24 QP
4 0.3750 27.05 10.07 37.12 48.39 -11.27 AVG
5 1.0320 35.25 9.94 45.19 56.00 -10.81 QP
6 1.0320 26.13 9.94 36.07 46.00 -9.93 AVG
7 1.7115 34.73 9.97 44.70 56.00 -11.30 QP
8 1.7115 26.22 9.97 36.19 46.00 -9.81 AVG
9 12.6015 17.55 10.53 28.08 60.00 -31.92 QP
10 12.6015 9.63 10.53 20.16 50.00 -29.84 AVG
11 16.8945 22.35 10.74 33.09 60.00 -26.91 QP
12 16.8945 11.89 10.74 22.63 50.00 -27.37 AVG
Remark:

1. Allreadings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor)-Limit.

3. Factor=LISN factor+Cable loss+Limiter (10dB)
g0.0  dBu¥Y

70

0 \ FEC Paft 158 CE-Class B_QP

3 FLC Paft1$B CE-Class B_AV
50 i

o [ W il A ]waw.
W A M mm.x%w

]

(1]

11

—=
==
-

30

B
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i Y LT tF okr q
cuw Lﬂ MY ’ ool ) W
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20 lu% My o |
10 . "l i . AVE
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Temperature: 26.2°C Relative Humidity: 53%RH
Test Voltage: AC 120V Phase: N
Test Mode: Mode 4
No. | Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuv/im) | (dBuV/m) (dB)
1 0.2220 40.35 10.36 50.71 62.74 -12.03 QP
2 0.2220 31.55 10.36 41.91 52.74 -10.83 AVG
3 0.3840 42.29 10.28 52.57 58.19 -5.62 QP
4 0.3840 29.85 10.28 40.13 48.19 -8.06 AVG
5 0.9240 34.35 10.15 44.50 56.00 -11.50 QP
6 0.9240 28.33 10.15 38.48 46.00 -7.52 AVG
7 1.6980 34.33 10.19 44,52 56.00 -11.48 QP
8 1.6980 25.70 10.19 35.89 46.00 -10.11 AVG
9 3.4395 29.03 10.26 39.29 56.00 -16.71 QP
10 3.4395 20.90 10.26 31.16 46.00 -14.84 AVG
11 15.4860 25.84 10.31 36.15 60.00 -23.85 QP
12 15.4860 12.68 10.31 22.99 50.00 -27.01 AVG
Remark:

1. Allreadings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor)—Limit.

3. Factor=LISN factor+Cable loss+Limiter (10dB)
80.0 dBu¥Y

70

60 \\ — FLC Part 158 CE-Class B_OP
50 ,Ng - FEC Paft1$B CE-Class B_AVe
0 ”/VH\MU R
o bt S

AR R

11

20

MWW Mpeak

10

AVE
0.0
0.150 0.500 0.800 (MHz) 5.000 30.000
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4. RADIATED EMISSION MEASUREMENT

4.1 RADIATED EMISSION LIMITS

In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a), RSS-Gen Issue 5 and RSS-247 Issue 2,

Page 18 of 52 Report No.. SHATBL2202020W01

February 2017 (5.5) limit in the table and according to ANSI C63.10-2013 below has to be

followed.

LIMITS OF RADIATED EMISSION MEASUREMENT (Frequency Range 9kHz-1000MHz)

Frequencies Field Strength Measurement Distance
(MH2) (micorvolts/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

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

FREQUENCY (MHz)

(dBuv/m) (at 3M)

PEAK

AVERAGE

Above 1000

74

54

Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.

(3) Emission level (dBuV/m)=20log Emission level (uv/m).

LIMITS OF RESTRICTED FREQUENCY BANDS

IC:

FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (GHz)
0.090 - 0.110 149.9 - 150.05 9.0-9.2
0.495 - 0.505 156.52475 - 156.52525 9.3-9.5

2.1735 - 2.1905 156.7 - 156.9 10.6 - 12.7
3.020 - 3.026 162.0125 - 167.17 13.25-13.4
4.125-4.128 167.72 -173.2 14.47 - 145

4.17725-4.17775 240 — 285 15.35-16.2
4.20725 - 4.20775 322-3354 17.7-21.4
5.677 - 5.683 399.9 - 410 22.01-23.12
6.215-6.218 608 - 614 23.6-24.0
6.26775 - 6.26825 960 - 1427 31.2-31.8
6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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8.362 - 8.366 1660 - 1710
8.37625 - 8.38675 1718.8 - 1722.2
8.41425 - 8.41475 2200 - 2300

12.29 - 12.293 2310 - 2390

12.51975 - 12.52025 2483.5 - 2500
12.57675 - 12.57725 2655 - 2900
13.36 - 13.41 3260 — 3267
16.42 - 16.423 3332 - 3339
16.69475 - 16.69525 3345.8 - 3358
16.80425 - 16.80475 3500 - 4400
25.5 - 25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
74.8 - 75.2 8025 — 8500
108 — 138
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP/AV

Start Frequency 9 KHz/150KHz(Peak/QP/AV)

Stop Frequency 150KHz/30MHz(Peak/QP/AV)
200Hz (From 9kHz to 0.15MHz)/
RB / VB (emission in restricted 9KHz (From 0.15MHz to 30MHZz);
band) 200Hz (From 9kHz to 0.15MHz)/

9KHz (From 0.15MHz to 30MHz)

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP
Start Frequency 30 MHz(Peak/QP)
Stop Frequency 1000 MHz (Peak/QP)
RB / VB (emission in restricted
band) 120 KHz / 300 KHz
Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV
Start Frequency 1000 MHz(Peak/AV)
Stop Frequency 10th carrier hamonic(Peak/AV)
RB / VB (emission in restricted 1 MHz / 3 MHz(Peak)
band) 1 MHz/1/T MHz(AVG)
For Restricted band
Spectrum Parameter Setting
Detector Peak/AV

Lower Band Edge: 2310 to 2410 MHz
Upper Band Edge: 2475 to 2500 MHz
1 MHz / 3 MHz(Peak)

1 MHz/1/T MHZz(AVG)

Start/Stop Frequency

RB/VB

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Receiver Parameter Setting
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

4.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz, and above 1GHz.

b. The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber. The table was rotated 360 degrees to determine the
position of the highest radiation.

c. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test
antenna shall vary between 1 m to 4 m. Horizontal and vertical polarizations of the antenna
are set to make the measurement.

d. 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.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested and performed pretest to three
orthogonal axis. The worst case emissions were reported.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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4.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

EUT am o

-—
—
|
J Spectrurm
Ground Plane Coamal Cable Anakyzer

(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

‘ = =% ] T
Turntakle ! o i
Spectrum \ EUT e e
Analyzer ID.Em | l
| —i
! — N — —
Greund Plane _— =
Coaxial Cable
(C) Radiated Emission Test-Up Frequency Above 1GHz
&
: !
EUTe— 3m —
__________ ' Arnplifier
15m
Turntable 1 te dm Spectrum
! Analyrer
——M —
Ground Plane J /
Coazial Cable

4.4 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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4.5 FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic
eguation with a sample calculation is as follows:

FS=RA+AF + CL-AG

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

For example
Frequency FS RA AF CL AG Factor
(MHz) (dBuV/m) | (dBpV/m) | (dB) (dB) (dB) (dB)
300 40 58.1 12.2 1.6 31.9 -18.1

Factor=AF+CL-AG

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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4.6 TEST RESULTS

Temperature: 23.0C Relative Humidtity: 59%RH
Test Voltage: AC120V Polarization: -
Test Mode: TX Model/3

Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.

(30MHz -1000MHz)

Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V Phase: Horizontal
Test Mode: TX Mode 1

Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Horizontal

— PEAK — H PEAK — Peak Limit Awerage Limit
804
704
60
50+ . r
40 | ;2(
ﬂ% 30- 3 s s
= 1 X 5 A
2 7 x\/u\/\M
‘”'W |
0_
_10- } } } }
30 40 60 80 100 400 700 1000
{MHz}
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.

Mk. | Freq.(MHz) | givim) | uvim) dB) B/m) B) @s)y | PO
1 43.505724 15.9 40.0 24.1 13.9 32.5 0.8 H
2 149.748044 34.3 43.5 9.2 14.1 32.9 1.3 H
3 249.862716 22.5 46.0 23.5 11.6 32.8 2.6 H
4 349.862839 24.3 46.0 21.7 134 32.5 2.7 H
5 645.119481 17.2 46.0 28.8 16.2 32.3 34 H
6 892.290853 23.3 46.0 22.7 19.6 31.7 3.6 H
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Temperature: 23.0C Relative Humidity: 59%RH
Test Voltage: AC120V Phase: Vertical
Test Mode: TX Mode 1

Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Vertical

— PEAK — W PEAK — Peak Limit Awverage Limit
80,
70
60
50 | r
40 I 2
z A .
20 % X
W .
| | - | |
| | | | |
30 40 60 B0 100 400 700 1000
{(MHz}
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freqa.MHz) | g vim) | uvim) dB) B/m) B) @s) | PO
1 43.050457 16.2 40.0 23.8 13.9 32.5 0.8 V
2 149.748044 32.9 43.5 10.6 14.1 32.9 1.3 \
3 249.862716 21.2 46.0 24.8 11.6 32.8 2.6 V
4 349.862839 23.0 46.0 23.0 13.8 32.5 2.7 \
5 592.010797 18.9 46.0 27.1 18.2 32.4 3.3 \%
6 890.727788 24.8 46.0 21.2 21.5 31.7 3.6 \Y
(30MHz -1000MHz)
Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: AC120V Phase: Horizontal
Test Mode: TX Mode 3
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Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 3 Horizontal

— PEAK — H PEAK — Peak Limit Awerage Limit
204
70
60
50 r
40 I 3 !
x
E 307 4 5
= 1 2 X x 3
20 % *® X
10 | ‘
U_
30 40 60 80 100 400 700 1000
(MHzY
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freaq.(MHz) | givim) | uvim) dB) B/m) B) @s)y | POl
1 43.050457 16.3 40.0 23.7 13.9 32.5 0.8 H
2 105.087342 17.3 43.5 26.2 10.6 32.9 1.4 H
3 149.748044 34.6 43.5 8.9 14.1 32.9 1.3 H
4 249.862716 23.0 46.0 23.0 11.6 32.8 2.6 H
5 349.862839 24.5 46.0 21.5 13.4 32.5 2.7 H
6 764.715294 18.5 46.0 27.5 17.7 32.2 3.6 H
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V Phase: Vertical
Test Mode: TX Mode 3
Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
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Mode 3 Vertical
— PEAK — W PEAK — Peak Limit — Awverage Limit
804
70
60
50 r
3 I
40 | ®
= 5
g %0 1 5 nd x =
- 20 x A ‘
10 | ‘
0_
| | | |
| | | |
30 40 60 a0 100 400 700 1000
{(MHz}
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freq.(MHZ) | Bivimy | uvim) dB) B/m) B) @By | PO
1 43.505724 17.4 40.0 22.6 13.9 32.5 0.8 \%
2 99.702770 20.6 43.5 22.9 10.1 32.9 1.4 \
3 149.748044 37.8 43.5 5.7 14.1 32.9 1.3 \%
4 249.862716 25.7 46.0 20.3 11.6 32.8 2.6 V
5 349.862839 27.9 46.0 18.1 13.8 32.5 2.7 \%
6 948.760988 25.7 46.0 20.3 22.1 31.3 3.7 V
(30MHz -18000MHz)
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V Phase: Horizontal
Test Mode: TX Mode 1

Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Horizontal

— FLAK — AVG — FLAR — AVE — Pk L Average Lmt

2 3 "
» o
) 'WWW A
£ el e AAARAARNAVAMWWAIANS
= Vw"'/-(“f
B0 ]
10
0
-10
1000 4000 oo 10000 18000
MHz)
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Wk | Freq. (v 5‘%3'5 LimitdB. | Margin | ANLFIG | AMBG.( | COLL. | gy
Peak
1 1230.000000 32.4 74.0 41.6 20.7 57.3 2.3 H
2 2444.000000 43.5 74.0 30.5 22.8 50.2 2.8 H
3 3891.750000 42.0 74.0 32.0 24.4 50.2 3.3 H
4 5649.000000 46.1 74.0 27.9 25.0 49.0 4.0 H
5 10721.250000 53.2 74.0 20.8 27.8 48.6 5.6 H
6 16839.750000 59.6 74.0 14.4 31.0 47.4 6.8 H
Avg
1 1230.000000 21.2 54.0 32.8 20.7 57.3 2.3 H
2 2444.000000 30.1 54.0 23.9 22.8 50.2 2.8 H
3 3891.750000 34.3 54.0 19.7 24.4 50.2 3.3 H
4 5649.000000 36.3 54.0 17.7 25.0 49.0 4.0 H
5 10721.250000 43.9 54.0 10.1 27.8 48.6 5.6 H
6 16839.750000 50.6 54.0 3.4 31.0 47.4 6.8 H
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V Phase: Vertical
Test Mode: TX Mode 1
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Vertical

[ reax

Past Lt Average Lmt

b MWWﬁ% W
v } ¥

1
. x
% ”*‘"W

1000 4000 000 10000 18000
MKz

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1



A I 3";“\\ Page 29 of 52 Report No.. SHATBL2202020W01

Level( . 1
Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
MK. Freq.(MHz) dEr',T:J)V/ uv/m) dB) B/m) B) (dB) Pol.
Peak
1 1154.000000 32.4 74.0 41.6 20.8 57.3 2.3 \Y
2 2460.000000 43.1 74.0 30.9 23.3 50.2 2.8 Vv
3 3702.750000 42.0 74.0 32.0 24.7 50.3 3.2 Y
4 5453.250000 45.8 74.0 28.2 25.3 49.1 4.0 \Y
5 10904.250000 54.4 74.0 19.6 29.3 48.7 5.7 Y
6 16837.500000 60.0 74.0 14.0 315 47.4 6.8 \Y
Avg
1 1154.000000 21.0 54.0 33.0 20.8 57.3 2.3 \Y
2 2460.000000 35.8 54.0 18.2 23.3 50.2 2.8 Y
3 3702.750000 33.7 54.0 20.3 24.7 50.3 3.2 \Y,
4 5453.250000 37.2 54.0 16.8 25.3 49.1 4.0 \Y,
5 10904.250000 45.2 54.0 8.8 29.3 48.7 5.7 \Y
6 16837.500000 51.3 54.0 2.7 315 47.4 6.8 \Y
(30MHz -18000MHz)
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V Phase: Horizontal
Test Mode: TX Mode 3
Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
Mode 3 Horizontal
[=PEAR — NG = FEAK — ANG — Pk Lt Awerage Lind |
40 , . "—x Ly vw { f “W‘QWW
E WM MVJ,“NMWWWWW i e
3 J/ﬂ
L B S
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Wk | Freq. (v 5‘%3'5 LimitdB. | Margin | ANLFIG | AMBG.( | COLL. | gy
Peak
1 1336.000000 32.4 74.0 41.6 20.8 57.3 2.3 H
2 2037.000000 40.9 74.0 33.1 22.0 50.1 2.7 H
3 2589.000000 41.3 74.0 32.7 23.1 50.5 2.9 H
4 3900.750000 42.5 74.0 31.5 24.3 50.2 3.2 H
5 6724.500000 46.5 74.0 27.5 25.5 48.9 4.3 H
6 16848.000000 59.5 74.0 14.5 30.9 47.4 6.8 H
Avg
1 1336.000000 21.4 54.0 32.6 20.8 57.3 2.3 H
2 2037.000000 30.2 54.0 23.8 22.0 50.1 2.7 H
3 2589.000000 29.8 54.0 24.2 23.1 50.5 2.9 H
4 3900.750000 33.1 54.0 20.9 24.3 50.2 3.2 H
5 6724.500000 37.3 54.0 16.7 255 48.9 4.3 H
6 16848.000000 50.4 54.0 3.6 30.9 47.4 6.8 H
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V Phase: Vertical
Test Mode: TX Mode 3
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 3 Vertical

[Creex = 5 e Traklet  Aveprlew

|
|
|
|
il

7000 10000 10000
M)
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Wk | Freq. (v 5‘%3'5 LimitdB. | Margin | ANLFIG | AMBG.( | COLL. | gy
Peak
1 1162.000000 32.3 74.0 41.7 20.8 57.3 2.2 V
2 1993.000000 40.9 74.0 33.1 22.1 50.2 2.7 \2
3 2454.000000 43.2 74.0 30.8 23.3 50.2 2.8 \Y
4 3993.000000 42.7 74.0 31.3 24.8 50.1 3.3 \Y
5 7403.250000 47.9 74.0 26.1 26.5 48.8 4.6 V
6 16831.500000 60.1 74.0 13.9 31.4 47.4 6.8 V
Avg
1 1162.000000 20.3 54.0 33.7 20.8 57.3 2.2 V
2 1993.000000 30.0 54.0 24.0 22.1 50.2 2.7 \Y/
3 2454.000000 32.1 54.0 21.9 23.3 50.2 2.8 V
4 3993.000000 35.1 54.0 18.9 24.8 50.1 3.3 \
5 7403.250000 39.1 54.0 14.9 26.5 48.8 4.6 \Y
6 16831.500000 52.0 54.0 2.0 31.4 47.4 6.8 \Y
Note:
1.All TX Mode, the worst case is model&3, only show the worst case.
2.0ther 18G-25G Emission detected are more than 20dB below the limit.
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4.6 TEST RESULTS (Restricted Bands Requirements)

GFSK-Low
Horizontal
— PEAK — H PEAK — Peak Limit Avwerage Limit
120
110
100
90+
Z s0]
g
= 704
60
oo p— W
ottt A o it bt Ao A e Bt A At bbb A Pt X By
40
30
2310 2440
(MHzZ)
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Cbl.L. Pol
(MHz) (dBuv/m) | (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2386.490987 42.5 74.0 31.5 22.8 50.2 2.8 H
2 2390.000000 41.7 74.0 32.3 22.8 50.2 2.8 H
Vertical
— PEAK — W PEAK — Peak Limit Awerage Limit
120
110
100
90+
2 s0]
g
= 704
60
> WMM
40_M-MMWM" ettt | ‘
30 1
2310 2440
(MH7)
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Chbl.L. Pol
(MH2) (dBuv/m) | (dBuV/m) (dB) (dB/m) (dB) (dB) :
PK
1 2387.405794 43.7 74.0 30.3 23.1 50.2 2.8 \Y
2 2390.000000 41.4 74.0 32.6 23.1 50.2 2.8 \
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GFSK-Low
Horizontal
— PEAK — H PEAK — Peak Limit Avwerage Limit
120
110
100
90
Z s0]
g
= 70
60
50
407 1 2
XX
30 ]
2310 2440
{(MHz}
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2385.184729 30.9 54.0 23.1 22.7 50.2 2.8 H
2 2390.000000 30.9 54.0 23.1 22.8 50.2 2.8 H
Vertical
— PEAK — W PEAK — Peak Limit Awerage Limit
120
110
100
90
2 s0]
g
= 70
60
50
40 1 2
X X
30 | |
2310 2440
(MH7)
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Chbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) ’
AVG
1 2383.879185 31.4 54.0 22.6 23.1 50.2 2.8 \Y
2 2390.000000 31.1 54.0 22.9 23.1 50.2 2.8 \
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GFSK-High
Horizontal
— PEAK — H PEAK — Peak Limit Avwerage Limit
120
110
100
90
Z s0]
m
= 7o
60 I
50+ P 2
3 x
|
30 i
2440 2500
{(MHz}
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Cbl.L. Pol
(MHz) (dBuv/m) | (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2483.500000 42.6 74.0 31.4 22.9 50.2 2.8 H
2 2486.433038 43.4 74.0 30.6 22.9 50.2 2.8 H
Vertical
— PEAK — W PEAK — Peak Limit Avwerage Limit
120
110
100
90
2 s0]
m
= 7o
60
504 |"'] i 4 2
K
40 | ‘
30 | —
2440 2500
(MH7)
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Chbl.L. Pol
(MH2) (dBuv/m) | (dBuV/m) (dB) (dB/m) (dB) (dB) :
PK
1 2483.500000 42.8 74.0 31.2 23.3 50.2 2.8 \Y
2 2485.949868 43.3 74.0 30.7 23.3 50.2 2.8 \%
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GFSK- High
Horizontal

— PEAK — H PEAK — Peak Limit Avwerage Limit

120

110

100+

90

204

(dBu\)

704
60

504

40/
1 2
30 ed XX

2440 2500
(MHZ)
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2483.500000 29.3 54.0 24.7 22.9 50.2 2.8 H
2 2486.251839 29.4 54.0 24.6 22.9 50.2 2.8 H
Vertical
— PEAK — W PEAK — Peak Limit Avwerage Limit
1201
1101
1001
90
2 s0]
m
= 7o
60
50
40
1 2
30 X H
2440 2500
(MH7}
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. Chbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2483.500000 29.7 54.0 24.3 23.3 50.2 2.8 \%
2 2486.191442 29.9 54.0 24.1 23.3 50.2 2.8 \
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5. CONDUCTED SPURIOUS & BAND EDGE EMISSION

51LIMIT

According to FCC section 15.247(d)&RSS-247 Issue 2, in any 100kHz bandwidth outside the
frequency band in which the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least
20dB below that in the 100kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

5.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

For Band edge

Spectrum Parameter Setting

Detector Peak

Lower Band Edge: 2300 — 2407 MHz

Upper Band Edge: 2475 — 2500 MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

Start/Stop Frequency

5.3 TEST SETUP

LI O

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is connected to the Spectrum Analyzer; the RF load
attached to the EUT antenna terminal is 50 Ohm; the path loss as the factor is calibrated to correct
the reading. Make the measurement with the spectrum analyzer's resolution bandwidth(RBW) =
100 kHz. In order to make an accurate measurement, set the span greater than RBW.

5.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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Temperature: 25 °C

Relative Humidity: |50%RH

Test Voltage: AC120V

Test Mode: TX Mode 1/2/3

Agilent Spectrum Analyzer - Swept SA

Model CHOO

S0Q  AC

SEMSE:IMT] ALIGN AUTO 08:03:35 AM Feb 23, 2022
[Marker 2 24.784930000000 GHz \ Avg Type: Log-Pur wace[ - s g | Irace/Detector
PNO: Fast —»— Ttig: FreeRun T ‘u -
IFGain:Low #Atten: 30 dB perfP R SelectTrace)
Mkr2 24.785 GHz 1
Ref Offset 1.5 ¢B
10 geiciv__Ref 21.50 dBm -45.432 dBm
148 1 .
L Clear Write|
-8.50
REE -19.06 dBm)|
s Trace Average]l
385 j
-48.5 A
Mww AT
585 et PP et Al Max Hold]
-68.5
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts) Min Hold|
FUNCTION WIDTH FUNCTION VALLIE
1 f 2402 GHz 0.378 dBm
1 f 24785 GHz 45.432 dBm
View Blankb
View
More
= 10f3
| 3 =
IMSG %STATUS
Mode2 CH19

500

AC

SEMSE:INT| ALIGN AUTO 08:05:57 &M Feh 23, 2022 .
Display Line -19.51 dBm Avg Type: Log-Pur R[5 56 Display
PNO: Fast —»— Trig:FreeRun T ‘ -
IFGain:Low #Atten: 30 dB DET|P MM H MM
ion»
ReF OFfest 15 4B Mkr2 24.635 GHZ||  Annotation
19 dBidiv Ref 21.50 dBm -46.028 dBm
A K
o ! Title»,
-8.50
- -19.51 o
e Graticule|
=285 on off
385 ip
-48.5 e
hh P TV e Display Line
485 = ot S 1951 dBm
£8.5 On Off|
Start 30 VIHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
i [ x T v ] FUNCTON ] FUNCTonwe
] 2.452 GHz -1.640 dBm
N1 24,635 GHz 46,028 dBm System
Display»
Settings
< | = =
MSG %STATUS
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Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

S0Q  AC SEMSE:INT| ALIGN AUTC) 08054 6MFeb2a,2022 | . |
[Marker 2 24.734990000000 GHz Avg Type: Log-Pur wacE[ o a5 6| | Tace/Metector
PNO: Fast —»— Trig: FreeRun TW‘F i
IFGain:Low #Atten: 30 dB DET! SelectTrace’
Ref Offset 1.5 dB Mkr2 24.735 GHz 1
10 deiciv__Ref 21.50 dBm -46.038 dBm
og
M4 1
L Clear Write|
-8.50
-185 2043 B
-2858
385 y
-85
TR s ST
85 |t e bt s T .
-BB.5
Start 30 VIHz Stop 25.00 GHz
Res BW 100 kHz #V/BW 300 kHz Sweep 2.386 s (1001 pts) Min Hold
[ v [ FUNCTION ]
2477 GHz 0.474 dBm
24,735 GHz -46.038 dBm .
3 View Blank
g View
6
7
g More
0 B 10f3
1 -
< | @
IMSG %STATUS
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For Band edge(it's also the reference level for conducted spurious emission)

Model CHOO

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSE:INT| ALIGN AUTOD 0f:2:2SPMFeb 22,2022 | |
[Marker 2 2.399990000000 GHz Avg Type: Log-Pwr TRACE[L 23456 Marker
PHO: Fast () Trig: Free Run Avg|Hold:> 1001100 T “p‘ i
IFGain:Low #Atten: 30 dB o Marker Table
Mkr2 2.399 99 GHz||on Off
Ref Dffset 15 dB =0
10 geiciv__Ref 21.50 dBm -36.986 dBm
ns Mark(-:r(:ountb
150 1.20 ciBim| [Dm
-8.50
88 Couple
285 /I\ Markers
’ on Off|
385
8.5
585
A5
Start 2.37500 GHz Stop 2.40500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)
FUNCTION
2.400 00 GHz 19.081 dBm
2.399 99 GHz -36.986 dBm
3 All Markers Offl|
5
[
7
g More
0 3 20f2
1 v
< | =
IMSG %STATUS
Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC

SEMSE:IMT)| ALIGN AUTD 06:26:04 PMFeb 22, 2022

[Marker 2 2.483520000000 GHz

Marker

Avg Type: Log-Pwr TRACE‘ 3456

PHO: Fast (5 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGainLaw #Atten: 30 dB oerP 1K SelectMarkef,
Mkr2 2.483 52 GHz 2
Ref Offset 1.5 ¢B
10 gsiaiv__Ref 21.50 dBm -42.469 dBm
1.5
Normal
e D100
-850
185
285 T Delt
385 #
-48.5
585 Fixed
£05
Start 2.47500 GHz Stop 2.50500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) offfl

2.483 50 GHz
248352 GHz

_SowE~NANEW

~

MSG

FUNCTION WIDTH FUNCTION VALUE
-20.430 dBm
-42.469 dBm
Properties»
More
= 10f2

% STATUS
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6. POWER SPECTRAL DENSITY TEST

6.1 LIMIT
RSS-247 Clause 5.2(b)
Section Test Item Limit Frequency Range Result
(MHz)
RSS-247 _ <8 dBm
Clause 5.2(b) Power Spectral Density (RBW23KH2) 2400-2483.5 PASS

6.2 TEST PROCEDURE

. Set analyzer center frequency to DTS channel center frequency.
. Set the spanto 1.5 times the DTS channel bandwidth.

. Set the RBW to: 100 kHz = RBW = 3 kHz.

. Set the VBW = 3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

© 00 N O 0o A W DN P

. Use the peak marker function to determine the maximum amplitude level.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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6.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%RH
Test Voltage: AC120V Test Mode: TX Model/2/3
Power Density o
Frequency Limit (3KHz/dBm) Result
(dBm/3kHz)
2402 MHz -15.008 <8 PASS
2440 MHz -15.829 <8 PASS
2480 MHz -15.579 <8 PASS
Model CHOO
Marker 1 2.402008508000 GHiz T mg-::i::T ::;.Iz.’:ff.;?%}? Dﬁ‘lﬁ:?EE?EF,%'Tzza'zugza | Peak Search |
o e ™ patten: 30 B ’ cerlP 4 H T 1
Mkr1 2.402 008 5 GH NextPeak
19 gBidiv Ref 21.50 dBm ' -15.008 dan1
1.5 Next Pk Right
. Next Pk Left]

880

-85

Marker Delta|
285 b

e Mkr—CF
-85
EB5 Mkr—RefLv]
B85

More
Center 2.4020000 GHz Span 1.064 MHz 1of2
Res BW 3.0 kHz #VBW 10 kHz Sweep 112.2 ms (1001 pts)
IMSG [%STATUS
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Mode2 CH19

Agilent Spectrum Analyzer - Swept SA

RL RF S0@ AC SENSE!INT] ALIGNAUTO 0g:174lPMFsb 2z, 2022 [ o |
Marker 1 2.440015222900 GHz | Avg Type: Log-Pwr waceli-s.5¢| FeakSearch
PNO: Wide —»— T1Hig:Free Run Avg|Hold: 100/100 T |. 1
IFGain:Low #Atten: 30 dB DET|P MMM
Ref Offset 1.5 dB Mkr1 2.440 015 2 GHz NextPeak
1L%gB.rdiv Ref 21.50 dBm -15.829 dBm
15 Next Pk Right|
1.50
Next Pk Left]
-8.50
185
Marker Delta|
-284
- Mkr—CF
-48.5
e Mkr—RefLvl
B85
More
Center 2.4400000 GHz Span 1.087 MHz Tof2
Res BW 3.0 kHz #VBW 10 kHz Sweep 114.7 ms {1001 pts)
IMSG [%STATUS

Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

RL RF S0@  AC SENSE:INT| ALIGN AUTO 06:18:34 PMFeh 32, 2022 ﬁ
Marker 1 2.480018787200 GHz | Avg Type: Log-Pwr TWecE[- 356 eax Searc
PNO: Wide —— 1rig:Free Run Avg|Hold: 100{100 T |- 1
IFGain:Low  #Atten: 30 dB pETfP IR
Rof Offact 15 dB MKkr1 2.480 018 8 GHz NextPeak
19geidiv__Ref 21.50 dBm -15.579 dBm
s Next Pk Right
150
Next Pk Left]
-8.50
85 L WO, WF.EVLS, 12
Marker Delta|
-28.5 b
e Mkr—CF
-85
565 Mkr—RefLv
B85
More
Center 2.4800000 GHz Span 988.8 kHz 1of2
Res BW 3.0 kHz #VBW 10 kHz Sweep 104.3 ms (1001 pts)
IMSG [%STATUS
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7. BANDWIDTH TEST

7.1 LIMIT
RSS-Gen Clause 6.7
s o Frequency Range
Section Test Item Limit Result
(MH2)
RSS-247 ) >= 500KHz
Bandwidth _ 2400-2483.5 PASS
Clause 5.2(a) (6dB bandwidth)

RSS-Gen 99% For reporting
. 2400-2483.5 PASS

Clause 6.7 Bandwidth purposes only.

7.2 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 6 dB Bandwidth :100KHz
For 99% Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW
For 99% Bandwidth : approximately 3xRBW
Trace Max hold
Sweep Auto

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 6 dB and 99% relative to the maximum level measured in the fundamental

emission.

7.3 TEST SETUP

EUT

SPECTRUM

ANALYZER

7.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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7.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%RH

Test Voltage: AC120V Test Mode: TX Model/2/3
Frequency 6dB I(?;?l[']g)width 99% (Iii(ﬁ;j)width GdEr;B]i?(r;(dl-\?gjth Result
2402 MHz 665.6 1047.3 =500KHz PASS
2440 MHz 662.8 1046.4 2500KHz PASS
2480 MHz 666.1 1052.2 2500KHz PASS

6dB Bandwidth & 99% Bandwidth

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SENSE:INT] ALGNAUTO  [11119:38AMApra2,2022 [ _ |
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radie Std: None Frequency
[} Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS
Ref Offset 0.6 dB
10 dBidiv Ref 20.50 dBm
Log

105

Center Freq|
2.402000000 GHz|

500

-9.50
-19.5

-29.5
-39.5
-19.5

595
-59.5

Center 2.402 GHz

Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200,000 kbz
Auto Man

Occupied Bandwidth Total Power 10.6 dBm
1.0473 MHz Freqoffect
Transmit Freq Error 27.820 kHz OBW Pawer 99.00 % OHz

x dB Bandwidth 665.6 kHz x dB -6.00 dB

IMSG [%STATUS

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1



A I 3[‘? Page 45 of 52 Report No.. SHATBL2202020W01

Mode2 CH19
Agilent Spectrum Analyzer - Occupied BW
RL RF S0@  AC SENSE:INT| ALIGH AUTO 1120:336M Apra2, 2022 [ |
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Hold:» 10110
#IFGain:Low ™ #Atten: 30 dB Radic Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
108 Center Freq|
500 2.440000000 GHz
-9.50
-19.5
295
.39.5
.49.5
.59.5
595
Center 2.44 GHz Span 2 MHz CF St
Res BW 30 kHz #VBW 100 kHz Sweep 2133 ms 200000 ki
Auto Man
Occupied Bandwidth Total Power 10.1 dBm
1.0464 MHz FreqOffset
Transmit Freq Error 25.381 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 662.8 kHz x dB -6.00 dB
IMSG [%STATUS
Mode3 CH39
Agilent Spectrum Analyzer - Occupied BW
RL RF S0@  ac SEMSE!INT] ALIGNAUTO 112m58AM Apr2z, 2022 |
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
[} Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
s Center Freq|
500 2.480000000 GHz|
-9.50
-19.5
295
-39.5
-49.5
.59.5
59.5
Center 2.48 GHz Span 2 MHz CF St
Res BW 30 kHz #VBW 100 kHz Sweep 2.133ms 200000 ki
Auto Man
Occupied Bandwidth Total Power 9.52 dBm
1.0522 MHz Freqoftset
Transmit Freq Error 28.776 kHz OBW Power 99.00 % OHz
x dB Bandwidth 666.1 kHz x dB -6.00 dB
IMSG [%STATUS
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8. PEAK OUTPUT POWER TEST

8.1 LIMIT
RSS-247 Clause 5.4(d)
Section Test Item Limit Frequency Range (MHz) Result
Rss-ng((glause Output Power | 1 watt or 30dBm 2400-2483.5 PASS
RSS-247 EIRP AW 2400-2483.5 PASS

8.2 TEST PROCEDURE

PKPM1 Peak power meter method:

The maximum peak conducted output power may be measured using a broadband peak RF
power meter. The power meter shall have a video bandwidth that is greater than or equal to the
DTS bandwidth and shall use a fast-responding diode detector.

8.3 TEST SETUP

Power
- EUT

SEeNsor

8.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

8.5 TEST RESULTS

Temperature: 25 °C Relative Humidity: |60%RH
Test Voltage: AC120V Test Mode: TX Model/2/3
Peak Conducted | Average Conducted
e E PSS Output Power Output Power LA
(MH2z) (dBm) (dBm) dBm
CHOO 2402 0.68 0.60 30
CH19 2440 0.57 0.56 30
CH39 2480 0.24 0.14 30
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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EIRP Power
Peak Conducted : EIRP
Freqguenc Antenna Gain LIMIT
e Elhali e q y Output Power Power
(MH2z) (dBm) (dBi) (dBm) dBm
CHO 2402 0.68 5 5.68 36
CH19 2440 0.57 5 5.57 36
CH39 2480 0.24 5 5.24 36

Note: Our power sensor test AVG power has no duty cycle display. The power sensor measures AVG

power is Burst power. The software has considered the factor of the duty cycle factor, so it is

unnecessary to add it again.

Shanghai ATBL Technology Co., Ltd.
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Duty cycle

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:IMT] ALIGN AUTD 03:34:32 PMFeb 18, 2022
[Marker 3 3.58400 ms Avg Type: Log-Pwr TRACE[T5 345 6 Marker
PNO: Fast —— 11ig:FreeRun Bt
IFGain:Low #Atten: 30 dB o Marker Table
Mkr3 3.584 ms||on off
Ref Offset 15 dB =0
10 gBiciv__Ref 21.50 dBm 0.53 dBm
ms 1 a3 MarkerCount’
180 [off]
-8.50
88 Couple
285 Markers|
Oon Off|
-38.5
-48.5
-58.5
-68.5
Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 8.533 ms (1001 pts)
< [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALLIE
1 N 1.075 ms 052 dBm
N 3.209 ms 0.45 dBm
N 3584 ms 0.53 dBm All Markers offl
More
20f2
| @ =
MSG %STATUS
Ton Tp Duty cycle(%) Duty factor(dB)
2.134 2.509 85.05 0.70
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9. ANTENNA REQUIREMENT

9.1 STANDARD REQUIREMENT

15.203 requirement: For intentional device, according to 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.

9.2 EUT ANTENNA
The EUT antenna is PCB print Antenna. It comply with the standard requirement.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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APPENDIX-PHOTOS OF TEST SETUP

Conduction

Radiation emission
30MHz-1GHz
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o nducted
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RSE 30MHz-1000MHz
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