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TEST RESULT CERTIFICATION
Applicant’'s Name .................. : Nexgrill Industries, Inc.
AdAress......coeevevviviiiieiiiieeeeens . 14050 Laurelwood PL, Chino, California United States 91710
Manufacturer's Name.............. . Jieyang Coopway Industries Co., Ltd
Address : West of Jingfu Road, South of Jinping Street, Industrial Park,

Jieyang, Guangdong, China

Product Description

Product Name ........cccccevuven. : Oakford Pellet Grills
Brand Name ......................... : Nexgrill
Model Name........coccevveveeennnn. : 910-05002
Series Model ......c.cccvevivneennn. : N/A
FCC Partl15.247
Test Standards .........cccoveeevnnees : RSS-247 Issue 2, February 2017
RSS-Gen Issue 5, Amendment 2, February 2021
Test Procedure .......occceveeennnn.. : ANS| C63.10-2013

This device described above has been tested by STS, the test results show that the equipment
under test (EUT) is in compliance with the FCC/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 STS, this document
may be altered or revised by STS, personal only, and shall be noted in the revision of the document.

Date of TeSt...ovvvvveeeeveeieeeeeieenann]

Date of receipt of test item........... 23 Oct. 2021
Date (s) of performance of tests.: 23 Oct. 2021 ~ 05 Nov. 2021
Date of Issue ...........cccceecveeenneee.s. 05 Nov. 2021

Test Result .........ccvvvvvvvveeerreeeneennn.. Pass
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(Sean she)

Authorized Signatory : \/]M
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1. SUMMARY OF TEST RESULTS

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

FCC Part 15.247,Subpart C
RSS-247 Issue 2

Standard

i Test Item Judgment Remark
Section
15.207 —
RSS-Gen (8.8&7.2) Conducted Emission PASS -
15.247(a)(1) _ _ -
RSS-247 (5.1) Hopping Channel Separation PASS
15.247(a)(1)&(b)(1) B
RSS-247 (5.1) Output Power PASS
15.209 ] _ -
RSS-247 (5.5) Radiated Spurious Emission PASS -
15.247(d) Conducted Spurious & Band Edge PASS B
RSS-247 (5.5) Emission
15.247(a)(iii) _ -
RSS-247 (5.1) Number of Hopping Frequency PASS
15.247(a)(iii) B el T - -

RSS-247 (5.1)
15.247(a)(1)

20dB Bandwidth

RSS-247 (5.1) o . PASS -
RSS-Gen (6.7) 99% Bandwidth
15.205 . .
RSS-Gen (8.9&8.10) Restricted bands of operation PASS --
Part 15.247(d)/part
15.209(a) Band Edge Emission PASS -
RSS-247 (5.5)
15.203 .
RSS-Gen (6.8) Antenna Requirement PASS --
RSS-Gen (6.11&8.11) Frequency Stability PASS -
NOTE:

(1) ‘N/A denotes test is not applicable in this Test Report.
(2) All tests are according to ANSI C63.10-2013.
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1.1 TEST FACTORY
SHENZHEN STS TEST SERVICES CO., LTD
Add. : A 1/F, Building B, Zhuoke Science Park, No0.190 Chongging Road, HepingShequ,
Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China
FCC test Firm Registration Number: 625569
IC test Firm Registration Number: 12108A

A2LA Certificate No.: 4338.01

1.2 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. ltem Uncertainty
1 RF output power, conducted +0.68dB
2 Unwanted Emissions, conducted +2.988dB
3 All emissions, radiated 9K-30MHz +2.84dB
4 All emissions, radiated 30M-1GHz +4.39dB
5 All emissions, radiated 1G-6GHz +5.10dB
6 All emissions, radiated>6G +5.48dB
7 Conducted Emission (9KHz-150KHz) +2.79dB
8 Conducted Emission (150KHz-30MHz) +2.80dB
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name/PMN Oakford Pellet Grills

Trade Name Nexgrill

Model Name/HVIN 910-05002

Series Model N/A

Model Difference N/A

Channel List Please refer to the Note 2.
Frequency:2402 — 2480 MHz

Bluetooth Modulation: GFSK(1Mbps), 1/4-DQPSK(2Mbps),
8DPSK(3Mbps)

Bluetooth Version 4.2

Bluetooth Configuration BR+EDR

Antenna Please refer to the Note 3.

Rating Input: AC 110-120V 60Hz 250W

Hardware version number ESP32-WROOM-32U Version 2.2

Software version
3.01

number/FVIN

Serial Numbers HDU910CWHH05002-000001A

Connecting I/O 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.
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2.
Channel List
Channel Fr?&iir)lcy Channel Fr?h(jltﬁezr;cy Channel Fr?&l;'ezr;cy

00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454

26 2428 53 2455

3. Table for Filed Antenna
Ant. Brand ll\\l/lggg Antenna Type |Connector| Gain (dBi) NOTE
1 Nexgrill | 910-05002 PIFA N/A 3dBi BT
Antenna

Note: The antenna information refer the manufacturer provide report, applicable only to the tested sa-
mple identified in the report.
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2.2 DESCRIPTION OF THE TEST MODES
To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Worst Mode Description Data Rate/Modulation

Mode 1 TX CHOO 1Mbps/GFSK
Mode 2 TX CH39 1Mbps/GFSK
Mode 3 TX CH78 1Mbps/GFSK
Mode 4 TX CHOO 2 Mbps/T1/4-DQPSK
Mode 5 TX CH39 2 Mbps/T1/4-DQPSK
Mode 6 TX CH78 2 Mbps/T/4-DQPSK
Mode7 TX CHOO 3 Mbps/8DPSK
Mode 8 TX CH39 3 Mbps/8DPSK
Mode 9 TX CH78 3 Mbps/8DPSK
Mode 10 Hopping GFSK
Mode 11 Hopping /4-DQPSK
Mode 12 Hopping 8DPSK

Note:

Eil)ootreed measurements are performed at all Bit Rate of Transmitter, the worst data was

(2) We have be tested for all avaiable U.S. voltage and frequencies(For 120V,50/60Hz and
240V, 50/60Hz) for which the device is capable of operation, and the worst case of 120V/
60Hz is shown in the report.
(3) The battery is fully-charged during the radited and RF conducted test.

For AC Conducted Emission

Test Case
AC Conducted Emission | Mode 13 : Keeping BT TX

2.3 FREQUENCY HOPPING SYSTEM REQUIREMENTS

(1)Standard and Limit

According to FCC Part 15.247(a)(1)&RSS 247 Section 5.1, The system shall hop to channel
frequencies that are selected at the system hopping rate from a pseudo randomly ordered list of
hopping frequencies. Each frequency must be used equally on the average by each transmitter.
The system receivers shall have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shall shift frequencies in synchronization with the transmitted
signals.

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and
the receiver, must be designed to comply with all of the regulations in this section should the
transmitter be presented with a continuous data (or information) stream. In addition, a system
employing short transmission bursts must comply with the definition of a frequency hopping
system and must distribute its transmissions over the minimum number of hopping channels
specified in this section.
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The incorporation of intelligence within a frequency hopping spread spectrum system that permits
the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hop sets to avoid hopping on occupied channels is
permitted. The coordination of frequency hopping systems in any other manner for the express
purpose of avoiding the simultaneous occupancy of individual hopping frequencies by multiple
transmitters is not permitted.

(2)The Pseudorandom sequence may be generated in a nin-stage shift register whose 5" and 9t
stage outputs are added in a modulo-two addition stage. And the result is fed back to the input of
the first stage. The sequence begins with the first one of 9 consecutive ones: i.e. the shift register
is initialized with nine ones.

Numver of shift register stages:9

Length of pseudo-random sequence:2°-1=511bits

Longest sequence of zeros: 8(non-inverted signal)

NP
Liner Feedback Shift Register for Generator of the PRBS sequence

An example of Pseudorandom Frequency Hoppong Sequence as follow:
0 2 46 62 64 781 73 75 77

v

Each frequency used equally on th average by each transmitter.
The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies ini synchronization with the transmitted signals.

(3)Frequency Hopping System
This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a
radio technology called frequency-hopping spread spectrum, which chops up the data being sent
and transmits chunks of it on up to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the
range 2,400-2,483.5MHz. The transmitter switches hop frequencies 1,600 times per second to
assure a high degree of data security. All Bluetooth devices participating in a given piconet are
synchronized to the frequency-hopping channel for the piconet. The frequency hopping sequence
is determined by the master's device address and the phase of the hopping sequence (the
frequency to hop at a specific time) is determined by the master's internal clock. Therefore, all
slaves in a piconet must know the master's device address and must synchronize their clocks with
the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an
effective way for a Bluetooth radio to counteract normal interference. AFH identifies "bad"
channels, where either other wireless devices are interfering with the Bluetooth signal or the
Bluetooth signal is interfering with another device. The AFH-enabled Bluetooth device will then
communicate with other devices within its piconet to share details of any identified bad channels.
The devices will then switch to alternative available "good" channels, away from the areas of
interference, thus having no impact on the bandwidth used.

This device was tested with a bluetooth system receiver to check that the device maintained
hopping synchronization, and the device complied with these requirements FCC Part 15.247 rule.
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2.4 TABLE OF PARAMETERS OF TEST SOFTWARE SETTING

During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of
the final end product power parameters of FHSS.

Test software Version Test program: Bluetooth
Power class: Power class: Power class:
(Power control software) | DH1 rate:4:27 DH3 rate:11:183 DH5 rate:15:339
Parameters(1/2/3Mbps) | 2DH1 rate:20:54 2DH3 rate:26:367 2DHS5 rate:30:679
3DH1 rate:24:83 3DH3 rate:27:552 3DHS5 rate:31:1021
Mode Or
RF : ANT Power .
Function Type Mo?;{l)aetlon Gain(dBi) Class Software For Testing
GFSK 3 20
BT BR+EDR m/4-DQPSK 3 20 ESP_RF test tool v2.0
8DPSK 3 20

2.5 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED
Radiated Spurious Emission Test

AC
Plug
E-1 ¢ EUT
Notebook
Conducted Emission Test
AC
Plug
E-1 c1 EUT
Notebook
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2.6 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
Iltem Equipment Mfr/Brand Model/Type No. Length Note
N/A N/A N/A N/A N/A N/A
Support units
Iltem Equipment Mfr/Brand Model/Type No. Length Note
E-1 Notebook LENOVO Think Pad E470 N/A N/A
N/A N/A 150cm NO

C-1 USB Cable

Note:
(1) For detachable type 1/0O cable should be specified the length in cm in TLengtha column.
(2) “YES” is means “with core”; “NO” is means “without core”.
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Kind of Equipment Manufacturer Type No. Serial No. Last calibration|Calibrated until
Test Receiver R&S ESCI 101427 2021.09.30 2022.09.29
Signal Analyzer R&S FSV 40-N 101823 2021.09.30 2022.09.29
Active loop Antenna ZHINAN ZN30900C 16035 2021.04.11 2023.04.10
Bilog Antenna TESEQ CBL6111D 34678 2020.10.12 2022.10.11
Horn Antenna SCHWARZBECK| BBHA 9120D 02014 2021.10.11 2023.10.10
SHF-EHF Horn
Antenna (18G-40GH?z) A-INFO LB-180400-KF J211020657 2020.10.12 2022.10.11
Pre-Amplifier
(0.1M-3GHz) EM EM330 060665 2021.10.08 2022.10.07
Pre-Amplifier
(1G-18GHz) SKET LNPA-01018G-45| SK2018080901 | 2021.09.30 2022.09.29
Pre-Amplifier
(18G-40GH?z) SKET LNPA-1840-50 |SK2018101801| 2021.09.28 2022.09.27
Temperature & HH660 Mieo N/A 2021.10.09 | 2022.10.08
Humidity
Turn table EM SC100_1 60531 N/A N/A
Antenna mast EM SC100 N/A N/A N/A
Test SW FARAD EZ-EMC(Ver.STSLAB-03A1 RE)
Conduction Test equipment
Kind of Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
Test Receiver R&S ESCI 101427 2021.09.30 2022.09.29
LISN R&S ENV216 101242 2021.09.30 2022.09.29
LISN EMCO 3810/2NM 23625 2021.09.30 2022.09.29
Temperature & HH660 Mieo N/A 2021.10.09 2022.10.08
Humidity
Test SW FARAD EZ-EMC(Ver.STSLAB-03A1 CE)
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RF Connected Test

Kind of Equipment Manufacturer Type No. Serial No. Last calibration|Calibrated until
MY55520005 2021.09.30 2022.09.29
MY55520006 | 2021.09.30 2022.09.29
Power Sensor Keysight U2021XA
MY56120038 | 2021.09.30 2022.09.29
MY56280002 | 2021.09.30 2022.09.29
Signal Analyzer Agilent N9020A MY51110105 2021.03.04 2022.03.03
Temperature & HH660 Mieo N/A 2021.10.09 | 2022.10.08
Humidity
Test SW FARAD EZ-EMC(Ver.STSLAB-03A1 RE)
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3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION LIMITS
The radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table.

Conducted Emissionlimit (dBuV)
FREQUENCY (MHz) -
Quasi-peak Average
0.15-0.5 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 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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3.1.2 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. /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.

d. 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.

3.1.3 TEST SETUP

/ Vertical Reference
Ground Plane / Test Receiver

—.— 1]
40cm — °¢0oo

EUT Moooo
|

80cm
|LISNh
[ ] | | |

N T

\ Horizontal Reference

Ground Plane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs (AMN) are 80 cm from EUT and at least 80 cm

from other units and other metal planes support units.

3.1.4 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.

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd. I




Page 18 of 79 Report No.: STS2110094W04

3.1.5 TEST RESULT

Temperature: 25.6(C) Relative Humidity:  |53%RH
Test Voltage: AC 120V/60Hz Phase: L
Test Mode: Mode 13
No. Frequency | Reading Correct Result Limit Margin Remark
(MH2z) (dBuV) | Factor(dB) | (dBuV) (dBuV) (dB)
1 0.1820 32.64 20.36 53.00 64.39 -11.39 QP
2 0.1820 19.58 20.36 39.94 54.39 -14.45 AVG
3 0.2420 29.06 20.57 49.63 62.03 -12.40 QP
4 0.2420 15.28 20.57 35.85 52.03 -16.18 AVG
5 1.3900 24.44 20.34 44.78 56.00 -11.22 QP
6 1.3900 7.81 20.34 28.15 46.00 -17.85 AVG
7 2.6700 24.77 20.43 45.20 56.00 -10.80 QP
8 2.6700 7.37 20.43 27.80 46.00 -18.20 AVG
9 8.4620 27.50 20.74 48.24 60.00 -11.76 QP
10 8.4620 9.47 20.74 30.21 50.00 -19.79 AVG
11 14.5220 29.70 21.51 51.21 60.00 -8.79 QP
12 14.5220 9.72 21.51 31.23 50.00 -18.77 AVG
Remark:

1. All readings are Quasi-Peak and Average values
2. Margin = Result (Result =Reading + Factor )—Limit
3. Factor=LISN factor+Cable loss+Limiter (10dB)

100.0 dBu¥
Limit1: —_—
Limit2: —_—
\ I
50 1,
| \\M
peak
AVG
0.0
0.150 0.5 [MHz) 5 30.000
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Temperature: 25.6(C) Relative Humidity:  |53%RH
Test Voltage: AC 120V/60Hz Phase: N
Test Mode: Mode 13

No. Frequency | Reading Correct Result Limit Margin Remark

(MH2z) (dBuV) | Factor(dB) | (dBuV) (dBuV) (dB)

1 0.1780 32.06 20.35 52.41 64.58 -12.17 QP

2 0.1780 19.19 20.35 39.54 54.58 -15.04 AVG

3 0.2430 29.64 20.57 50.21 61.99 -11.78 QP

4 0.2430 15.46 20.57 36.03 51.99 -15.96 AVG

5 0.5340 27.46 20.47 47.93 56.00 -8.07 QP

6 0.5340 7.81 20.47 28.28 46.00 -17.72 AVG

7 2.7020 25.76 20.43 46.19 56.00 -9.81 QP

8 2.7020 7.12 20.43 27.55 46.00 -18.45 AVG

9 8.4700 27.37 20.74 48.11 60.00 -11.89 QP

10 8.4700 9.66 20.74 30.40 50.00 -19.60 AVG

11 14.1460 30.82 21.46 52.28 60.00 -7.72 QP

12 14.1460 9.34 21.46 30.80 50.00 -19.20 AVG
Remark:

1. All readings are Quasi-Peak and Average values
2. Margin = Result (Result =Reading + Factor )—Limit
3. Factor=LISN factor+Cable loss+Limiter (10dB)

1000 dBu¥
Limit1: —_—
Limit2: —_—
\ I
50
¥ w |
peak
AVG
0.0
0150 05 [MHz] 5 30000
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3.2 RADIATED EMISSION MEASUREMENT

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

followed.

Report No.: STS2110094W04

LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHz)

Frequencies Field Strength Measurement Distance
(MHZz) (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 (1GHz-25 GHz)
(dBuV/m) (at 3M)
FREQUENCY (MHz)
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

FCC:

FREQUENCY (MHz) FREQUENCY (MHz) | FREQUENCY (MHz) | FREQUENCY (GHz)
0.090-0.110 16.42-16.423 399.9-410 45-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36-13.41
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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 9.3-95

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 -335.4 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
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
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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/AvV

Lower Band Edge: 2310 to 2410 MHz
Upper Band Edge: 2476 to 2500 MHz
1 MHz / 3 MHz(Peak)

1 MHz/1/T MHz(AVG)

Start/Stop Frequency

RB/VB
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Receiver Parameter Setting
Attenuation Auto

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

3.2.2 TEST PROCEDURE

a. The measuring distance 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 m (above 1GHz is 1.5 m) above the
ground at a 3 m anechoic chamber test site. The table was rotated 360 degree 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 polarization 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
QuasiPeak detector mode will be re-measured.

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

3.2.3 DEVIATION FROM TEST STANDARD

No deviation.
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3.2.4 TESTSETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna
EUT _ am .
—
|
J Spectrum
Ground Plane Ceoamal Cable Analyzer
(B) Radiated Emission Test-Up Frequency 30MHz~1GHz
E-I— 3m —m
Turntable : 1 4
\\ EUT mte 4m - |
"""" Spectrum
IU.Em x_’ Analyzer
Ground Plane — Coasxial Cable
(C) Radiated Emission Test-Up Frequency Above 1GHz
&
EUTfe—— 3m —
,,,,,,,,,, ' Armplifier
&
15m
'T'urntable 11']1 to 41'.[1 SPE[:trum
¥ Analyzer
o
Ground Plane J _
Coaxial Cable

3.2.5 EUT OPERATING CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 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
equation 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) (dBpV/m) | (dBuV/m) | (dB) (dB) (dB) (dB)
300 40 58.1 12.2 1.6 31.9 -18.1

Factor=AF+CL-AG
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3.2.7 TEST RESULTS
(9KHz-30MHz)

Temperature: 23.1(C) Relative Humidity:  |60%RH
Test Voltage: AC 120V/60Hz Test Mode: TX Mode
Freq. Reading Limit Margin State
Test Result
(MHz) (dBuV/m) (dBuVv/m) (dB) P/F
- - - - - PASS
- - - - - PASS
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.
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(30MHz-1000MHz)
Temperature: 23.1(C) Relative Humidity:  |60%RH
Test Voltage: AC 120V/60Hz Phase: Horizontal
Test Mode: Mode 1/2/3/4/5/6/7/8/9(Mode 8 worst mode)
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 71.7100 60.96 -24.56 36.40 40.00 -3.60 peak
2 143.4900 57.79 -18.23 39.56 43.50 -3.94 peak
3 239.5200 60.16 -18.10 42.06 46.00 -3.94 peak
4 335.5500 50.56 -13.54 37.02 46.00 -8.98 peak
5 527.6100 44.20 -7.54 36.66 46.00 -9.34 peak
6 960.2300 30.49 1.76 32.25 54.00 -21.75 peak
Remark:

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

80.0 dBuV/m

Limit1: —_—

Margin: —_—

-20
30.000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
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Temperature: 23.1(C) Relative Humidity:  |60%RH
Test Voltage: AC 120V/60Hz Phase: Vertical
Test Mode: Mode 1/2/3/4/5/6/7/8/9(Mode 8 worst mode)
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 143.4900 57.39 -18.23 39.16 43.50 -4.34 peak
2 239.5200 55.67 -18.10 37.57 46.00 -8.43 peak
3 335.5500 48.36 -13.54 34.82 46.00 -11.18 peak
4 480.0800 45.64 -8.65 36.99 46.00 -9.01 peak
5 834.1300 36.73 -0.59 36.14 46.00 -9.86 peak
6 983.5100 29.82 2.46 32.28 54.00 -21.72 peak
Remark:

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

80.0 dBu¥/m

Limit1: —_—

Margin: —_—

-20
30.000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
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(1GHz~25GHz) Spurious emission Requirements

Frequency R’\élaeé?gg Amplifier Loss A:;i?:ra C?:ggfotfd ET:\Z?” Limits Margin Detector Comment
(MHz) (dBuV) (dB) (dB) (dB/m) (dB) (dBpV/m) (dBpV/m) (dB) Type
Low Channel (8DPSK/2402 MHz)
3264.60 62.15 44.70 6.70 28.20 -9.80 52.35 74.00 -21.65 PK Vertical
3264.60 50.33 44.70 6.70 28.20 -9.80 40.53 54.00 -13.47 AV Vertical
3264.84 62.07 44.70 6.70 28.20 -9.80 52.27 74.00 -21.73 PK Horizontal
3264.84 50.41 44.70 6.70 28.20 -9.80 40.61 54.00 -13.39 AV Horizontal
4804.42 59.35 44.20 9.04 31.60 -3.56 55.79 74.00 -18.21 PK Vertical
4804.42 49.66 44.20 9.04 31.60 -3.56 46.10 54.00 -7.90 AV Vertical
4804.44 58.71 44.20 9.04 31.60 -3.56 55.15 74.00 -18.85 PK Horizontal
4804.44 49.51 44.20 9.04 31.60 -3.56 45.95 54.00 -8.05 AV Horizontal
5359.83 48.31 44.20 9.86 32.00 -2.34 45.97 74.00 -28.03 PK Vertical
5359.83 39.65 44.20 9.86 32.00 -2.34 37.31 54.00 -16.69 AV Vertical
5359.84 47.20 44.20 9.86 32.00 -2.34 44.86 74.00 -29.14 PK Horizontal
5359.84 39.35 44.20 9.86 32.00 -2.34 37.01 54.00 -16.99 AV Horizontal
7205.69 54.99 43.50 11.40 35.50 3.40 58.39 74.00 -15.61 PK Vertical
7205.69 44.19 43.50 11.40 35.50 3.40 47.59 54.00 -6.41 AV Vertical
7205.74 54.28 43.50 11.40 35.50 3.40 57.68 74.00 -16.32 PK Horizontal
7205.74 43.56 43.50 11.40 35.50 3.40 46.96 54.00 -7.04 AV Horizontal
Middle Channel (8DPSK/2441 MHz)

3264.78 62.25 44.70 6.70 28.20 -9.80 52.45 74.00 -21.55 PK Vertical
3264.78 51.06 44.70 6.70 28.20 -9.80 41.26 54.00 -12.74 AV Vertical
3264.60 61.84 44.70 6.70 28.20 -9.80 52.04 74.00 -21.96 PK Horizontal
3264.60 50.13 44.70 6.70 28.20 -9.80 40.33 54.00 -13.67 AV Horizontal
4882.39 58.40 44.20 9.04 31.60 -3.56 54.84 74.00 -19.16 PK Vertical
4882.39 49.87 44.20 9.04 31.60 -3.56 46.31 54.00 -7.69 AV Vertical
4882.40 58.69 44.20 9.04 31.60 -3.56 55.13 74.00 -18.87 PK Horizontal
4882.40 50.30 44.20 9.04 31.60 -3.56 46.74 54.00 -7.26 AV Horizontal
5359.72 48.00 44.20 9.86 32.00 -2.34 45.65 74.00 -28.35 PK Vertical
5359.72 40.01 44.20 9.86 32.00 -2.34 37.66 54.00 -16.34 AV Vertical
5359.69 47.32 44.20 9.86 32.00 -2.34 44.98 74.00 -29.02 PK Horizontal
5359.69 38.43 44.20 9.86 32.00 -2.34 36.08 54.00 -17.92 AV Horizontal
7323.69 54.10 43.50 11.40 35.50 3.40 57.50 74.00 -16.50 PK Vertical
7323.69 43.74 43.50 11.40 35.50 3.40 47.14 54.00 -6.86 AV Vertical
7323.86 54.78 43.50 11.40 35.50 3.40 58.18 74.00 -15.82 PK Horizontal
7323.86 44.52 43.50 11.40 35.50 3.40 47.92 54.00 -6.08 AV Horizontal
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High Channel (8DPSK/2480 MHz)

3264.66 60.98 44.70 6.70 28.20 -9.80 51.18 74.00 -22.82 PK Vertical
3264.66 50.82 44.70 6.70 28.20 -9.80 41.02 54.00 -12.98 AV Vertical
3264.66 61.78 44.70 6.70 28.20 -9.80 51.98 74.00 -22.02 PK Horizontal
3264.66 50.12 44.70 6.70 28.20 -9.80 40.32 54.00 -13.68 AV Horizontal
4960.45 59.25 44.20 9.04 31.60 -3.56 55.69 74.00 -18.31 PK Vertical
4960.45 50.55 44.20 9.04 31.60 -3.56 46.99 54.00 -7.01 AV Vertical
4960.53 59.48 44.20 9.04 31.60 -3.56 55.92 74.00 -18.08 PK Horizontal
4960.53 49.54 44.20 9.04 31.60 -3.56 45.98 54.00 -8.02 AV Horizontal
5359.81 47.98 44.20 9.86 32.00 -2.34 45.63 74.00 -28.37 PK Vertical
5359.81 39.40 44.20 9.86 32.00 -2.34 37.05 54.00 -16.95 AV Vertical
5359.67 48.08 44.20 9.86 32.00 -2.34 45.73 74.00 -28.27 PK Horizontal
5359.67 38.07 44.20 9.86 32.00 -2.34 35.72 54.00 -18.28 AV Horizontal
7439.73 54.25 43.50 11.40 35.50 3.40 57.65 74.00 -16.35 PK Vertical
7439.73 43.79 43.50 11.40 35.50 3.40 47.19 54.00 -6.81 AV Vertical
7439.72 54.77 43.50 11.40 35.50 3.40 58.17 74.00 -15.83 PK Horizontal
7439.72 44.31 43.50 11.40 35.50 3.40 47.71 54.00 -6.29 AV Horizontal
Note:

1) Scan with GFSK, m/4-DQPSK, 8DPSK, the worst case is 8DPSK Mode.
2) Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Reading + Factor
3) The frequency emission of peak points that did not show above the forms are at least 20dB below the limit, the frequency

emission is mainly from the environment noise.

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com
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8DPSK-Low
Horizontal
1200 dBu¥/m
Limitl: —_
Limit2: —_—
70 k{f\
- - A
: Sun K1
20.0
2310.000 2320.00 2330.00 2340.00 2350.00 2360.00 2370.00 2380.00 2390.00 2410.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2382.800 46.63 4.23 50.86 74.00 -23.14 peak
2 2390.000 46.59 4.34 50.93 74.00 -23.07 peak
Vertical
1200 dBu¥/m
Limitl: —_
Limit2: —_—
70
1 L
2
20.0
2310.000 2320.00 2330.00 2340.00 2350.00 2360.00 2370.00 2380.00 2390.00 2410.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2371.200 42.43 4.06 46.49 74.00 -27.51 peak
2 2390.000 38.75 4.34 43.09 74.00 -30.91 peak

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd.Jj
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8DPSK-High
Horizontal
1200 dBu¥/m
Limitl: —_
Limit2: —_—
70
| 1 &
L W%WMWW
20.0
2475000 2477 50 2480.00 2482 50 2485 .00 2487 50 2490.00 2492 50 2495 .00 2500.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2483.500 47.28 4.60 51.88 74.00 -22.12 peak
2 2487.600 50.14 4.62 54.76 74.00 -19.24 peak
3 2487.600 37.03 4.62 41.65 54.00 -12.35 AVG
Vertical
120.0 dBu¥/m
Limitl: —
Limit2: —_—
70
2
I II|||||| |
)
20,0
2475000 247750 2480.00 2482 50 2485 00 2487 50 2490.00 2492 50 2495 .00 2500.00 MH=z
No. | Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2483.500 48.39 4.60 52.99 74.00 -21.01 peak
2 2483.850 55.24 4.61 59.85 74.00 -14.15 peak
3 2483.850 42.13 4.61 46.74 54.00 -7.26 AVG

Shenzhen STS Test Services Co., Ltd.

case is 8DPSK of the nohoppingirNiA

Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

Note: GFSK, 1/4-DQPSK, 8DPSK of the nohopping and hopping mode all have been test, the worst
ode, this report only show the worst case.

1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China
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4. CONDUCTED SPURIOUS & BAND EDGE EMISSION

4.1 LIMIT

According to FCC section 15.247(d)&RSS-247 Issue 2, February 2017 (5.5), 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 200kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated
measurement.

4.2 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

Start/Stop Frequency

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold
For Hopping Band edge
Spectrum Parameter Setting
Detector Peak

Lower Band Edge: 2300— 2403 MHz

Upper Band Edge: 2479 — 2500 MHz

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

Start/Stop Frequency

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd. |
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4.3 TEST SETUP

Specturm < EUT
Analyzer

The EUT is connected to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal
is 500hm; 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.

4.4 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.

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd.Jj
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4.5 TEST RESULTS

Temperature: 25C Relative Humidity: |50%

Test Mode: GFSK(1Mbps)-00/39/78 CH  |[Test Voltage: AC 120V/60Hz

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC SEMNSE:INT| ALIGW AUTO 01:41:20PM Oct 26, 2027)
Etarl Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[[TZ 24 5 4
PNO:Fast o 1rig:FreeRun TYPE| IV ek
IFGain:Low #Atten: 30 dB CET|P F PP P H
Ref Offset 0.5 dB Mkr1 2.402 GHZ
1L%gBIdiv Ref 20.50 dBm -0.136 dBm
I
105 1
0.500
950
185 1897 cmfl
-285

385 %5 Sw}

495 FAV LN
596 b _— PRI TNV NI " . ,pwmﬁm Loarta
695
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts,
N 1 f 2.402 GHz 0.136 dBm
2 N 1 °f 3.201 GHz 44922 dBm
3 N 1 f 3.276 GHz 50.739 dBm
4 N 1 °F 24.600 GHz -48.226 dBm
5
6
7
g
9
10
1"
12

oo [
39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 52 AC SEMSE:INT] ALIGN AUTO 01:44:23PM Oct 26, 202 1)
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACE[1 2 24 5 o
PNO:Fast (G0 Trig:Free Run TVPE|IV] bttt
IFGain:Low #htten: 30 dB berlP PPPP A
Ref Offset 0.5 dB Mkr1 2.452 GHZ
10 Bidiv__ Ref 6,88 dBm -3.118 dBm
Log ‘1
312
<131
-19.30 ciBm|
231
-331 A
431 4
i 3
= -‘l-w-l’l PR e s SR M
. L""l,u.L__,._,.w- WMM‘W‘ Mo
731
831
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts;
2.452 GHz 3.118 dBm
2 N 1 3.251 GHz -43.942 dBm
3 N 1 6.123 GHz £55.362 dBm
4 N 1 f 25.000 GHz -48.326 dBm
5
6
7
8
9
10
1"
12
IMSG wSTATUS‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSEINT ALIGH AUTO 01:46:22PM Oct 26, 2021
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACELL 2 345 €
PNO: Fast (5o 1rig:Free Run TYPE | ekt
IFGain:Low #Atten: 30 dB perlP PREFE
Ref Offset 05 dB Mkr1 2.477 GHz
10deidiv__ Ref 11.03 dBm 1.032 dBm
Log '1
13
57
RET -18.53 dBm)|
290
380 2 4
-49.0 1
-59.0 e I-*"“’"""L\ L 'SZ\-')N-_..,.. P MWWWM“ i e
-B9.0
790
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
I
N1 f 2.477 GHz 1.032 dBm
2 N 1 f 3.301 GHz -47.122 dBm
3 N 1 f 7.121 GHz £6.204 dBm
4 N 1 f 25.000 GHz -48.493 dBm
5
5
7
8
9
10
1"
12
IMSG %‘STATUS|

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China
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For Band edge(it's also the reference level for conducted spurious emission)

00 CH

Agilent Spectrum Analyzer - Swept S
RL RF 50 6 AC SEMSE:INT]| ALIGNAUTO 01:37:26 PM Oct 26, 2021)
Center Freq 2.353500000 GHz | Avg Type: Log-Pwr TRACE[12 34 5 o

N Trig: Free Run TvpEf
e, S attan: 30 4B il
Mkr1 2.402 19 GHZ
Ref Offset 0.5 dB
1L%§B.ldiv Ref 11.03 dBm 1.033 dBm

103 .1_
[

897

190 57 |

-28.0

]

f
38.0 H
il

B B n W T

530

73.0

Start 2.30000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.3 ms (1001 pts

240219 GHz 1.033 dB
2308 67 GHz £8.780 dBm
239320 GHz £0.804 dBm
240005 GHz 5£1.363 dBm

M
wsa WSTATUS‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S08 AC SENSEINT ALIGN AUTO! 01:43:53PM Oct 26, 2021]

Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 - 3 4 5 4
PNO: Fast 0 Trig: Free Run TYPE| ] it
IFGain:Low #Atten: 30 dB ceTiP PRPPA

Ref Offset 0.5 ¢B Mkr1 2.441 00 GHZ

10 dBidiv__ Ref 10.70 dBm 0.696 dBm

Log 1

0,700

930 /—

-18.3 / \ -19.30 el
293 / \
=383 / \

] RvyP e e e T vra— o et e A Ao e, St ]
£83

693
793

Center 2.44100 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts‘

I R
N 2.441 00 GHz 0.696 dBm

ODNHN LR W

10
1

S
MSG %|STATUS‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSE!INT, ALIGN AUTO 01:45:52PM Oct 26, 2021]

[Center Freq 2.487500000 GHz | ) Avg Type: Log-Pwr TRACE[T- 555 4

PNO:Fast (5 1rig:FreeRun TYPE| I ek

IFGain:Low #Atten: 30 dB CET|P F PP P H

Ref Offset 0.5 dB Mkr1 2.480 000 GHz

10 cB/div__Ref 11.47 dBm 1.474 dBm|

Log 1

1.47
853

185 / \ -18.53 comfl

-285 / \
-38.5
s [ \ 2 ’ 4

e e Ay R R A
o5 SR W A .
B85
785
Start 2.47500 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.40 ms (1001 pts
N 1 f 2.450 000 GHz 1.474 dBm
2 N 1 f 2.483 500 GHz £51.826 dBm
3N 1 f 2.487 650 GHz -48.985 dBm
4 N 1 f 2491075 GHz 55.133 dBm
]
]
7
[
9
10
"
112
IMSG %|STATUS‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S04 AC SENSE:INT] ALIGHN AUTO 02:55:19PM Oct 26, 2021)
[Center Freq 2.351500000 GHz | Avg Type: Log-Pwr TRACE[12 34 5 o

n Trig: Free Run TYPE|[V] titviotihfitvg
e = gatten: 30 4B cer|P PP PP A
Mkr1 2.403 000 GHZ
Ref Offset 0.5 dB
10 dBidiv__ Ref 11.35 dBm 1.353 dBm)|
Log %
135
885 ﬂ
-18.7 -18 65 o
287 f
387
487 2 \B
s . o
£87
787
Start 2.30000 GHz Stop 2.40300 GHz,
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

3 000 GHz 1353 dB
0022 GHz 57572 dBm
2400013 GHz 51.740 dBm

M
Wse ﬂ9|5'mms‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0GQ  AC SENSE:INT] ALIGNAUTO 02:57:30PM Oct 26, 2021
[Center Freq 2.489500000 GHz | ) Avg Type: LogPwr TRACE[L 2 34 5
PNO:Fast (5 1rig:FreeRun TYPE| I ek
IFGain:Low #htten: 30 dB werlF PPPF A
Ref Offset 0.5 dB Mkr1 2.479 126 GHZ]
10 dBidiv__ Ref 11.35 dBm 1.347 dBm|
Log '1
135
el (W
-187 v \ RELELEL |
287 \
387 3 3
-487
Pt I S fia et P e it et it A
£8.7 P O 8 et i -, o o A
687
787
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
I B
N 1 f 2.479 126 GHz 1.347 dBm
2 N 1 f 2483515 GHz 52353 dBm
3N 1 f 2.488 292 GHz 49.398 dBm
4
5
6
7
8
-]
10
"
|12
IMSG %|STATUS‘
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Temperature: 25C Relative Humidity: |50%

T1/4-DQPSK(2Mbps)—
00/39/78 CH

Test Mode: Test Voltage: AC 120V/60Hz

00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF 506 AC SENSELINT| ALIGN AUTO 0155:46 PM Oct 26, 2021
[Center Freq 12.515000000 GHz Avg Type: Log-Pwr TRACE[- 345 ¢

: Trig: Free Run TYPE | Wity
|F"é'§’i"ff.,‘$, “ yaten: 70 dB pet|P FREFF
Ref Offset 0.5 dB Mkr1 2.402 GHz
10 dBidiv _ Ref 2.82 dBm -7.184 dBm
Log 1
-7.18
7.2 1580 oA
272
372 2 &
e I ? [t
72 »JL Y e R T i ¥ Tt 0ot
e e iy
672
772
-87.2
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
L
N 1 f 2402 GHz -7.184 dBm
2 N 1 f 3.201 GHz -45.091 dBm
3N 1 f 4.799 GHz 53.054 dBm
4 N 1 f 24.426 GHz -48.036 cdBm
5
6
7
8
9
10
11
L2
IMSG %‘STRTUS|

Agilent Spectrum Analyzer - Swept SA

RL [& SO A SENSE!INT, ALIGN AUTO 01:50:59 PM Oct 26, 2021
[Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACE[[TS 345 €
PNO: Fast (5o 1rig:Free Run TYPE | bibtiioy
IFGain:Low #Atten: 30 dB peT|P PPPPF
Mkr1 2.452 GHz
Ref Offset 0.5 dB
10 dBidiv__ Ref 10.19 dBm 0.187 dBm
Log ’1
0.190
981
RET: -19.28 dBim)
298
398 YZ 4
3
-49.8 o,
AN T T
e o) “‘""’}\"l_ ,..p-r\MJ-Mr\.rmﬂ\_pN.m R W
-69.8
798
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2,39 s (1001 pts)

- __
2452 GHz 0.187 dBm

N 1 T

2 N 1 f 3.251 GHz -44.954 dBm
3N 1 f 6.198 GHz 56.306 dBm
4 N 1 f 24.451 GHz -47.693 dBm
5

]

7

8

9

10

1

12

MsG ﬂb‘smms|
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF SR AC SENSEINT ALIGH AUTO 011443 P Oct 26, 2021
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACELL 2 345 €
PNO: Fast (5o 1rig:Free Run TYPE | ekt
IFGain:Low #Atten: 30 dB perlP PREFE
Ref Offset 05 dB Mkr1 2.477 GHz
10deidiv__ Ref 10.86 dBm 0.857 dBm
Log '1
0 560
814
-19.1 1644 dBin|
291
2 4
.31
491 v 3 MMMQ
i —— MFL,\M“ R . mewm
591
791
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
I
N 1 f 2477 GHz 0.857 dBm
2 N 1 f 3.301 GHz -45.793 dBm
3 N 1 f 4949 GHz 54572 dBm
4 N 1 f 24.700 GHz -48.111 dBm
5
5
7
8
9
10
1"
2
IMSG %‘STATUS|
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For Band edge(it's also the reference level for conducted spurious emission)

00 CH

Agilent Spectrum Analyzer - Swept S
RL RF 50 6 AC SEMSE:INT]| ALIGNAUTO 01:55:16PM Oct 26, 2021)
Center Freq 2.353500000 GHz | Avg Type: Log-Pwr TRACE[12 34 5 o

n Trig: Free Run TYPE|I¥] vt
oozt 50 yaten: 30 dB oeT|P PP PP
Mkr1 2.401 97 GHZ
Ref Offset 0.5 dB
10 dBidiv__ Ref 11.16 dBm 1.159 dBm
Log i
116 [[Hl
-5.84
188 .JAE 54 clEm|
-28.8
-388 JI \
-48.8 2 %‘ \
WW kT
566 - = kR “
-68.8
-78.8
Start 2.30000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.3 ms (1001 pts

2.401 97 GHz 11589 dB
2322 26 GHz 5£2.110 dBm
239919 GHz 49.591 dBm
240005 GHz 5£1.948 dBm

M
wsa WSTATUS‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF SO0 AC SENSE:INT ALIGN AUTO 01:50:28PM Oct 26, 2021

Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 - 3 4 5 4
PNO: Fast 0 Trig: Free Run TYPE| ] it
IFGain:Low #Atten: 30 dB ceTiP PRPPA

Ref Offset 0.5 dB Mkr1 2.441 00 GHz

10 cBidiv__Ref 10.72 dBm 0.716 dBm

Log 1

0,720

528 f"(v

-183 ; \l REFELE] |

293 /. \1
-38.3

493 T e o vy P PV WP T LS EEPIPTSRPY BRI PN VRS SV TSR
-58.3

693
793

Center 2.44100 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts‘

I R
N 2.441 00 GHz 0.716 dBm

ODNHN LR W

10
1

MSG %|STATUS‘
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF SO0 AC SENSE:INT, ALIGH AUTO 01:48:18PM Oct 26, 2021

[Center Freq 2.487500000 GHz | ) Avg Type: Log-Pwr TRACE[T- 555 4

PNO:Fast (5 1rig:FreeRun TYPE| I ek

IFGain:Low #Atten: 30 dB CET|P F PP P H

Ref Offset 0.5 dB Mkr1 2.480 000 GHZ]

10 cB/div__Ref 11.56 dBm 1.563 dBm|

Log 1

1.56
B.44

-18.4 1 \ -18.44 dEmfl

204 f \l
" SN T ;

(%]

Ftrnteaft, uotioned Py, et e A T A gy ]
5.4 [ st il i, et
654
7684
Start 2.47500 GHz Stop 2.50000 GHz,
Res BW 100 kHz #VBW 300 kHz Sweep 2.40 ms (1001 pts
[ r ]
N 1 f 2.4680 000 GHz 1563 dBm
2 N 1 f 2.483 500 GHz 50.608 dBm
3 N 1 f 2.488 650 GHz -48.166 dBm
4 N 1 f 2.491 325 GHz 54.738 dBm
5
6
7
8
-]
10
"
112
IMSG %|STATUS‘
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S04 AC SENSE:INT] ALIGHN AUTO 03:26:40 PM Oct 26, 2021)
[Center Freq 2.351500000 GHz | Avg Type: Log-Pwr TRACE[12 34 5 o

n Trig: Free Run TYPE|[V] titviotihfitvg
it 50 yatten: 20 4B oEr|P P PP P A
Mkr1 2.401 970 GHZ
Ref Offset 0.5 dB
10 dBidiv__ Ref 10.16 dBm 0.156 dBm|
Log ﬂ
0160 H
984
198 .19&n¢+ﬂ|
298 ’
398
498 2 §F
. O
596 P OO W L N - "
598
798
Start 2.30000 GHz Stop 2.40300 GHz,
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

1970 GHz 0.156 dB
0022 GHz 58313 dBm
2400013 GHz 52655 dBm

M
Wse ﬂ9|5'mms‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0GQ  AC SENSE:INT] ALIGNAUTO 03:28:51PM Oct 26, 2021
[Center Freq 2.489500000 GHz | ) Avg Type: LogPwr TRACE[L 2 34 5
PNO:Fast (5 1rig:FreeRun TYPE| I ek
IFGain:Low #htten: 30 dB werlF PPPF A
Ref Offset 0.5 dB Mkr1 2.479 000 GHZ]
10 dBidiv_ Ref 11.07 dBm 1.065 dBm
Log
31
107
893
-189 \ REELLEL |
289 \\
389 r"\_'m 3 3
a0 T T e Tore e s ey
£89 1
689
789
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
= 1 v ]
N 1 f 2.479 000 GHz 1.065 dBm
2 N 1 f 2483515 GHz 51.856 dBm
3N 1 f 2.485 216 GHz -49.745 dBm
4
5
6
7
8
-]
10
"
112
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Temperature: 25C Relative Humidity: |50%

Test Mode: 8DPSK(3Mbps) -00/39/78 CH (Test Voltage: AC 120V/60Hz

Agilent Spectrum Analyzer - Swept SA

RL RF S0g  AC SENSEIMT ALIGN AUTO 02:05:20PM Oct 26, 2021
Eenter Freq 12.515000000 GHz . Avy Type: Log-Pwr TRACE[[ - 345 ¢
PNO: Fast (0 1rig:Free Run TYPE | ekt
IFGain:Low #Atten: 30 dB pET|F PFFPFPF
Mkr1 2.402 GHz
Ref Offset 0.5 dB
10 dBrdiv__Ref 8.70 dBm -1.298 dBm
Log 1
-1.30
113
-16.71 dBm)|
213
313
413 2 A
A Y ; WL-"}L‘;‘W“‘MWA oy ""S&
51 5 bttt MWWWW
713
813
Start 30 MHz Stop 25.00 GHz

Res BW 100 kHz #VYBW 300 kHz Sweep 2.39 s (1001 pts)

2.402 GHz -1.298 dBm
3.201 GHz -45.887 dBm
8.095 GHz -56.398 dBm
24.700 GHz -48.633 dBm

1 f
11
1 f
1 f

I_‘_\_‘
R2COWONONEWN

MSG %‘STATUS |

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 2 AC SEMSEINT BLIGMNAUTO 02:08:04PM Oct 26, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[1]234 5 €
PNO: Fast (50 1rig:Free Run TYPE M Wik
IFGain:l ow #Atten: 30 dB werfP PPPPF
Ref Offset 05 dB Mkr1 2.452 GHz
10dBidiv Ref 10.23 dBm 0.234 dBm
Log ’1
230
377
RET: -13.40:.“3:@
96
-6 YZ 4
3
198 =
PSPy
59.8 e hhs .nw.ww--y-ww-m T e e’ it
=Y
-79.8
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
2.452 GHz 0.234 dBm
2 N 3251 GHz 45619 dBm
3 N 5.948 GHz 56.229 dlBm
4 N 25.000 GHz 47542 dBm
5
8
7
8
9
10
11
12
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSEINT ALIGH AUTO 02:15:54PM Oct 26, 2021
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACELL 2 345 €
PNO: Fast (5o 1rig:Free Run TYPE | ekt
IFGain:Low #Atten: 30 dB perlP PREFE
Ref Offset 05 dB Mkr1 2.477 GHz
10 dBidiv__ Ref 6.32 dBm -3.685 dBm
Log '1
356
137 -15.65 dBm|
237
37
437 - 3 §
537 L WL ) i, sl e, gt
Mmﬂwwﬂwww i
B3 7
737
a7
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
N1 f 2.477 GHz -3.685 dBm
2 N 1 f 2502 GHz 54.196 dBm
3 N 1 f 7.072 GHz £5.974 dBm
4 N 1 f 24501 GHz -47.642 dBm
5
5
7
8
9
10
1"
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For Band edge(it's also the reference level for conducted spurious emission)

00 CH

Agilent Spectrum Analyzer - Swept S
RL RF 50 6 AC SEMSE:INT]| ALIGNAUTO 02:04:50 PM Oct 26, 2021)
Center Freq 2.353500000 GHz | Avg Type: Log-Pwr TRACE[12 34 5 o
TYPE| M it g

. Trig: Fi Ri
Isg:i.n:FLans\‘u = #:t?en:r;: d;n CETP PP PP H
Mkr1 2.401 97 GHZ
Ref Offset 0.5 dB
ef 11 1.287 dBm

10 dBidiv._ Ref 11.29 dBm
Log

129

(i
i

871
187 .an‘ﬁ et |
|

287
f

-B7 W
pal

47 2 bl T

537 o S i

687

7187

Start 2.30000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.3 ms (1001 pts

2.401 97 GHz 1.287 dB
233895 GHz £8.328 dBm
2,394 80 GHz £0.183 dBm
240005 GHz 5£0.624 dBm

M
wsa WSTATUS‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0GQ  AC SENSE:INT ALIGN AUTO 02:07:35PM Oct 26, 202
Center Freq 2.441000000 GHz | i Avg Type: Log-Pwr LI NEEEET:
PNO: Fast 0 Trig: Free Run TYPE gﬂmm

IFGain:Low #Atten: 30 dB DET

Mkr1 2.441 00 GHZ

Ref Offset 0.5 dB
ﬂggsmw Ref 10.60 dBm 0.639 dBm|

0,500
-9.40 [J,V
REF] / \( -1g.40aemfl
294 ! \

-38.4 Nﬁr‘// Hﬁ\\ﬂ,
494 T T P BRI Y PR g B e e e L P
-58.4

£9.4

794

Center 2.44100 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.93 ms (1001 pts‘

<
N 2.441 00 GHz 0639 dBm

ODNHN LR W

10
1
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSE!INT, ALIGN AUTO 02:15:25PM Oct 26, 2021]

[Center Freq 2.487500000 GHz | ) Avg Type: Log-Pwr TRACE[T- 555 4

PNO:Fast (5 1rig:FreeRun TYPE| I ek

IFGain:Low #Atten: 30 dB CET|P F PP P H

Ref Offset 0.5 dB Mkr1 2.480 000 GHz

10 cB/div__Ref 11.35 dBm 1.650 dBm|

Log 1

135
865

187 J) \ -18.65 comfl

287 JI 1'
387
o " ’ ) 4

o A e R R N R EU AL |
87 mz"""‘ 2 L
687
787
Start 2.47500 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.40 ms (1001 pts
[ ]
N 1 f 2.450 000 GHz 1.550 dBm
2 N 1 f 2.483 500 GHz $50.756 dBm
3N 1 f 2.488 025 GHz -48.955 dBm
4 N 1 f 2.491 400 GHz $55.170 dBm
]
]
7
[
9
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"
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S04 AC SENSE:INT] ALIGHN AUTO 03:50:54 PM Oct 26, 2021)
[Center Freq 2.351500000 GHz | Avg Type: Log-Pwr TRACE[12 34 5 o

n Trig: Free Run TYPE|[V] titviotihfitvg
it 50 yatten: 20 4B vEr|P P PP P A
Mkr1 2.403 000 GHZ
Ref Offset 0.5 dB
10 dBiciv__Ref 10.06 dBm 0.064 dBm
Log 1
0 0E0
994
-19.9 -199&17L_m.
299 r
399
FEE] 2 Sls
_5.‘..-”
599 : Sl x
539
799
Start 2.30000 GHz Stop 2.40300 GHz,
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts
3 000 GHz 0.064 dB
0 022 GHz 57.348 dBm
2400013 GHz £53.016 dBm
IMSG WSTATUS‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF SO0 AC SENSE:INT, ALIGH AUTO 03:53:04 PM Oct 26, 2021
[Center Freq 2.489500000 GHz | . Avg Type: Log-Pwr TRAcE[ - 34 5 4
PNO:Fast (5 1rig:FreeRun TYPE| I ek
IFGain:Low #Atten: 30 dB CET|P F PP P H
Ref Offset 0.5 dB Mkr1 2.479 987 GHZ]
10cB/div_ Ref 11.25 dBm 1.247 dBm|
Log 1
125
875 WM
-188 \ RERELEL |

288 ‘l
\

-38.8 T 7

o

-48.8 o
. el MWWL%MM% L R
688
788
Start 2.47900 GHz Stop 2.50000 GHz,
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
= 1 -~ _ ]
N 1 f 2.479 987 GHz 1.247 dBm
2 N 1 f 2483515 GHz $50.721 dBm
3 N 1 f 2.486 497 GHz -48.303 dBm
4
]
]
7
8
9
10
"
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5. NUMBER OF HOPPING CHANNEL

5.1 LIMIT
FCC Part 15.247,Subpart C
RSS-247 Issue 2
. o FrequencyRange
Section Test Item Limit Result
(MH2z)
15.247 ,
(@)(L) i) Number of Hopping >15 2400-2483.5 PASS
RSS-247
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating FrequencyRange
RB 300KHz
VB 300KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

5.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 300KHz, VBW=300KHz, Sweep time = Auto.

5.3 TEST SETUP

Specturm <

Analyzer eUT

5.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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5.5 TEST RESULTS

Page 51 of 79

Report No.: STS2110094W04

Temperature: 25C

Relative Humidity:

60%

Test Mode:

Hopping Mode -GFSK Mode

Test Voltage:

AC 120V/60Hz

Number of Hopping Channel

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC

79

Hopping channel

SENSE!INT] ALIGNAUTO

02:53:08PM Oct 26, 202:

10 dB/div
Log

1.81

-8.43

Center Freq 2.441750000 GHz | ) Avg Type: Log-Pwr TRACE[112545 d
PNO: Fast (30 Trig: Free Run TYPE M1 it
IFGain:Low HAtten: 30 dB w1 FFPRF A
Mkr2 2.480 160 0 GHZ
Ref Offset 0.5 dB
Ref 11.51 dBm 1.74 dBT
1 '2
TV i TTYTY

-185

WW\\

-285

|

-386

\

L]

-485

685

786

Start 2.40000 GHz
Res BW 300 kHz

#VBW 300 kHz

Sweep 1.13 ms (1001 pts

Stop 2.48350 GHz

Fracomonsul-

2.402087 & GHz
2.480 160 0 GHz

FUNCTION

FUNCTION WIDTH

MsG

WSTATUS ‘
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6. AVERAGE TIME OF OCCUPANCY

6.1 LIMIT
FCC Part 15.247,Subpart C
RSS-247 Issue 2
. o FrequencyRange
Section Test Item Limit Result
(MH2)

15.247 Average Time

(a)(1)(iii) O 9 0.4sec 2400-2483.5 PASS
RSS-247 of Occupancy

6.2 TEST PROCEDURE
. The transmitter output (antenna port) was connected to the spectrum analyzer.

. Set RBW =1MHz/VBW =3MHz.

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

Sweep Time is more than once pulse time.

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

* Zzero span.

Measure the maximum time duration of one single pulse.

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

Measure the maximum time duration of one single pulse.

DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time

slots RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is

3.37 x 31.6 = 106.6.

j. DH3 Packet permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time
slots RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds
is 5.06 x 31.6 = 160.

k. DH1 Packet permit maximum 1600/ 79/ 2 = 10.12 hops per second in each channel (1 time

slot RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds

is 10.12 x 31.6 = 320.

7@ ® 20 T ®

6.3 TEST SETUP

Specturm <

Analyzer eUT

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.5 TEST RESULTS

Relative Humidity: |50%

Temperature: 25C
Test Mode: GFSK(1Mbps)-DH1/DH3/DH5 (Test Voltage: AC 120V/60Hz
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
DH1 middle 0.381 0.122 0.4
DH3 middle 1.636 0.262 0.4
DH5 middle 2.884 0.308 0.4

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
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CH39-DH1

Dwell Time

Line1 :0.429ms

1 Line2 :0.810ms
Pulse Width :0.381ms
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Temperature: 25C Relative Humidity: |50%
. m/4-DQPSK(2Mbps)— i
Test Mode: 2DH1/2DH3/2DH5 Test Voltage: AC 120V/60Hz
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
2DH1 middle 0.391 0.125 0.4
2DH3 middle 1.645 0.263 0.4
2DH5 middle 2.894 0.309 0.4
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CH39-2DH1

Dwell Time

Line1 :0.429ms

o] Line2:0.821ms

Pulse Width :0.391ms
Dwell Time: 0.125s

1o [RES)
(ms)

CH39-2DH3

Dwell Time

Line1:0.840ms

o Line2:2.485ms
Pulse Width :1.645ms
Dwell Time: 0.263s

70 ECRERES)
tms)

CH39-2DH5

Dwell Time

Line1 :0.600ms
o] Line2:3494ms (SO s LT Tty L b ek 4 L wr ™ RS he Ba tahad & Ln )
Pulse Width :2.894mp
Dwell Time: 0.309s

o 10 70 70 2000
(ms)

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com




)

Report No.: STS2110094W04

Page 57 of 79

Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps)— .
Test Mode: 3DH1/3DH3/3DH5 Test Voltage: AC 120V/60Hz
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
3DH1 middle 0.391 0.125 0.4
3DH3 middle 1.642 0.263 0.4
3DH5 middle 2.892 0.308 0.4
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CH39-3DH1

Dwell Time

Line1 :0.429ms

o] Line2:0.821ms

Pulse Width :0.391ms
Dwell Time: 0.125s

:

1o [RES)

(ms)

CH39-3DH3

Dwell Time

Line1:0.840ms

o] Line2:2482ms I
Pulse Width :1.642ms

Dwell Time: 0.263s

70 ECRERES)

tms)

CH39-3DH5

Dwell Time

Line1 :0.600ms

o| Line2:3.492ms B T g e T L N T (L N T Ll M e By Ll L ' o

Pulse Width :2.892ms
Dwell Time: 0.308s

70 2000
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

7.1 LIMIT
Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > 20 dB Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold

mode.
b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20

dB bandwidth measurement.
c. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for

channel separation measurement.

7.3 TEST SETUP

Specturm
Analyzer < eUT

7.4 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.
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7.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |50%
. CHOO / CH39 / CH78 .
Test Mode: (GESK(1Mbps) Mode) Test Voltage: AC 120V/60Hz
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHZz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.999 2403.001 1.002 0.926 Complies
2441 MHz 2441.005 2442.001 0.996 0.925 Complies
2480 MHz 2479.002 2479.998 0.996 0.926 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth

CHOO -1Mbps
Agilent Spectrum Analyzer - Swept S
RL RF S50 & AC SENSE:IMNT| ALIGNAUTO 02:43:45PM Oct 26, 2021)
Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[1[2 345 o
PHO: Wide GO Trig: Free Run TPE| W] it
IFGain:Low #Atten; 30 dB veT|P PP PP
Mkr2 2.403 001 GHZ
Ref Offset 0.5 dB
10 dBidiy__Ref 6.79 dBm -1.606 dBm
o R 9
- T T
132 Al \,\’\‘\\'\V w\"\\w v
232 /‘-’W’/ x\f\rn rf'/vj o] H\II
e i
4332
5332
532
732
832
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts‘
[kR[wooeftacfsoll < ] v ] __FUNCTIaN [ FUNCTIONWIDTH FUNCTITH VALUE
1 N 1 f 2.401 999 GHz -1.72dBm
2 N 1 f 2403001 GHz -161 dBm
4
5
6
7
8
9
10
1
12
IMSG MSTATUS‘
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 50 6 AC SEMSE:INT| ALIGN AUTO 02:47:25PM Oct 26, 202 1)
Center Freq 2.441500000 GHz i Avg Type: Log-Pwr TRACE1 0 34 5 o
PNO: Wide o 1rig:Free Run THRE|IV] bttt
IFGain:Lowe #Atten: 30 dB verlP PPPP A
Mkr2 2.442 001 GHZ|
Ref Offset 0.5 dB
10 dBidiv__ Ref 7.35 dBm -2.109 dBm
Log 1 '2
285 Lo e
27 - J/VV "\,/“\\\‘H ~ [ N
227 \"\A .frfvﬂ \r\""‘w\ r""”’f V\\m rN‘l
=4 e
-327
27
527
827
727
827
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts
I N B
1 N 1 f 2.441 005 GHz 2.00dBm
N 1 f 2.442 001 GHz 2.11 dBm
3
4
5
6
7
8
9
10
1
12
(MSG MSTATUS‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Swept SA
RL RF S0@  AC SEMNSE:IMT] ALIGNAUTO 02:51:14 PM Oct 26, 2027)
ICenter Freq 2.479500000 GHz Avg Type: Log-Pwr TRacE[l - 35 4

: Wi Trig: Free Run TYPE| M
I?égmwl_lcd.:f = #Atten: 30 dB CETIP PPP P H
Mkr2 2.479 998 GHZz
Ref Offset 0.5 dB
10 dBidiv__ Ref 7.04 dBm -1.293 dBm|
Log : '2
-2.96

. ““\ﬂj\\‘_v\v N‘/VV '\v"\,“f _ JN o
230 r"”‘nrﬂ \“‘v\ﬁ r‘n/\ﬂ” \v\m
330 \“\M\

-430 A

530 W

£3.0

730

3.0

Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts‘

1 1 wwo

4 dBm
9 ¢dBm

1 N 1 f 2.479 002 GHz -
N 1 f 2479998 GHz -

AN
o w

MSG WSTATUS‘
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39/ CH78 .
Test Mode: (11/4-DOPSK(2Mbps) Mode) Test Voltage: AC 120V/60Hz
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MH2z)
2402 MHz 2402.005 2402.998 0.993 0.744 Complies
2441 MHz 2440.984 2442.001 1.017 0.743 Complies
2480 MHz 2478.984 2480.007 1.023 0.744 Complies

For /4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0GQ  AC SENSE:INT ALIGN AUTO 03:13:35PM Oct 26, 202

Re

Eenter Freq 2.402500000 GHz ] Avg Type: Log-Pwr TRACE[L - 345 4
PNO: Wide 0 Trig: Free Run TePE| o ]
IFGain:Low #Atten: 30 dB CET|P F PP P H

Mkr2 2.402 998 GHZ]
Ref Offset 0.5 dB

10 dBldiv__Ref 8.12 dBm -1.562 dBm

Log 7 '2

188

13 g AT N rren, A D N e,

219 It /‘Pr

319 f/

419 A’\f T

5135

£19

718

813

Center 2.402500 GHz

Span 3.000 MHz

s BW 30 kHz

#VBW 100 kHz

v
1 N 1 f 2.402 005 GHz 147 dBm
N 1 f 2.402 998 GHz 1.66 dBm
3
4
5
6
7
8
9
10
"
12

Ilb|sTATUS ‘
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CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 50 52 AC SEMSE:INT] ALIGN AUTO 03:18:55PM Oct 26, 202 1)
[Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE[1 2 24 5 o
PNO: Wide (o 1rig:Free Run TVPE|IV] bttt
IFGain:Low #htten: 30 dB berlP PPPP A
Mkr2 2.442 001 GHz
Ref Offset 0.5 dB
10 dBidiv__ Ref 5,87 dBm -2.363 dBm
L:Z 1 /!2
,1;11 R R R e L Y e N e e N P
241
-34.1
4.1
£4.1
B4.1
741
84,1
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts
< ____ 1 " _ ]
1 N 1 f 2.440 984 GHz 254 dBm
N 1 f 2.442 001 GHz -2.36 dBm
3
4
5
6
7
8
9
10
1
12
MSG WSTATUS‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Swept SA

R L RF S0Q  AC SENSE:INT] ALIGN AUTO 03:22:34 PM Oct 26, 2027

Eenter Freq 2.479500000 GHz . Avg Type: Log-Pwr TRacE[] - 225 4

PNO: Wide GO Trig: Free Run TYPE( V] it

IFGain:Low #Atten: 30 dB CET|P F PP P A

Ref Offset 0.5 dB Mkr2 2.480 007 GHz

10 dBidiv__Ref 7.98 dBm -1.450 dBm|
Log 7 '2

202

420 K‘w"r/\‘wf/ MWWWWW K\JJ”\A/"“"\N\A .
- A

420 |
520
520
720
820
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts
< ____ [ - _ [ funcion |
1 N 1 f 2.478 984 GHz -1.80 dBm
N 1 f 2.480 007 GHz -1.45 dBm
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Report No.: STS2110094W04

Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39/ CH78 .
Test Mode: (8DPSK(3Mbps)Mode) Test Voltage: AC 120V/60Hz
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MH2z)
2402 MHz 2402.008 2403.004 0.996 0.847 Complies
2441 MHz 2441.005 2441.998 0.993 0.846 Complies
2480 MHz 2478.996 2480.013 1.017 0.851 Complies

For 8DPSK(3Mbps):Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF 50 8 AC SEMSE:INT]| ALIGN AUTO 03:35:36 PM Oct 26, 2027)
Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[1/2 34 5 o
PNO: Wide GO Trig: Free Run THPE|M it/
IFGain:Low #Atten: 30 dB cerlP P PP PR
Mkr2 2.403 004 GHz
Ref Offset 0.5 dB
10 dBldiv__ Ref 8.03 dBm -1.684 dBm
Log 1 ’2
197 el
120 wa\\jw J-J‘\—f"""\/r\\’lj P WJ’V"“"W
220 /f
320
20y W/
520
620
720
2.0
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 ptsJ

1 N 1 f 2.402 008 GHz -1.67 dBm

N 1 f 2.403 004 GHz -1.69 dBm
3
4
5
6
7
8
9
10
11
12
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CH39 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 50 52 AC SEMSE:INT] ALIGN AUTO 03:43:01PM Oct 26, 202 1)
[Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE[1 2 24 5 o
PNO: Wide (o 1rig:Free Run TVPE|IV] bttt
IFGain:Low #htten: 30 dB berlP PPPP A
Mkr2 2.441 998 GHZ
Ref Offset 0.5 dB
10 Bidiv__ Ref 6,74 dBm -2.185 dBm
Log 1 P2
328
~
133 MWWJW"\/ -\\[‘\""‘“\M e V\rm f\lj\“’rf
233
-333
433
£33
£33
733
833
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts
I N B
1 N 1 f 2.441 005 GHz 2.29dBm
N 1 f 2.441 998 GHz 2.19 dBm
3
4
5
6
7
8
9
10
1"
12
MSG WSTATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC SEMNSE:INT| ALIGW AUTO 03:46:48 PM Oct 26, 2027)
Eenter Freq 2.479500000 GHz Avg Type: Log-Pwr TRACE[[TZ 24 5 4
PNO: Wide G 11ig:Free Run TYPE| IV ek
IFGain:Low #Atten: 30 dB CET|P F PP P H
MKkr2 2.480 013 GHz
Ref Offset 0.5 dB
10 dBidiv Ref 8.47 dBm -2.129 dBm
o 1 2
15 j\J\N\r\nf\/\"\Af“\“‘\ﬂr WAL v me

215 ; \‘\
315 \

-415
515 m\\vﬂ"ﬂ
B15
715
815
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts
< ___ [ " _ [ funcion |
1 N 1 f 2.478 996 GHz -1.48 dBm
N 1 f 2430013 GHz 2.13 dBm
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8. BANDWIDTH TEST

8.1 LIMIT
FCC Partl5 15.247,Subpart C
RSS-247 Issue 2
. o FrequencyRange
Section Test Item Limit Result
(MH2)

15.247(a)(1)
(20dB&99%
RSS-247(5.1) N/A 2400-2483.5 PASS

bandwidth)
RSS-Gen(6.7)
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

8.2 TEST PROCEDURE
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 30KHz, VBW=100KHz, Sweep time = Auto.

8.3 TEST SETUP

Specturm <
Analyzer

EUT

8.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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8.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |50%
. GFSK(1Mbps) .
Test Mode: CHOO / CH39/ C78 Test Voltage: AC 120V/60Hz
Erequenc 20dB Bandwidth | 99% Bandwidth Result
quency (MHz) (MHz)
2402 MHz 0.926 0.818 PASS
2441 MHz 0.925 0.82 PASS
2480 MHz 0.926 0.817 PASS
CHOO0 -1Mbps
Center Froq 2.402000000 GHiz " GantrFreq: 2402000000 GHz _ Radio St None |
#IFGain:Low I:t?eirgs 3;“ Avglitold>10r10 Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 20.00 dBm
liLog
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 7.19 dBm
817.89 kHz
Transmit Freq Error -21.577 kHz OBW Power 99.00 %
x dB Bandwidth 925.7 kHz x dB -20.00 dB
MSG‘ MSTATUS‘
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CH39 -1Mbps

Agilent Spectrum Analyzer - Occupied BW.

RL RF S0 AC SEMSE:INT] ALIGHN AUTO 01:43:21 PM Oct 26, 2027)
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #htten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.00 dBm
HiLog
10.0
0.00
100 WW
200
-30.0
-10.0 Jl‘ffur/
. BN \‘\»‘ st
r
-60.0
-70.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 6.51 dBm
820.22 kHz
Transmit Freq Error -20.027 kHz OBW Power 99.00 %
x dB Bandwidth 925.3 kHz x dB -20.00 dB
MSG‘ MSTATUS‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SENSE:INT] ALIGN AUTO! 01:45:15PM OCt 26, 2021]
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dB/div Ref 20.00 dBm
HiLog
0.0
0.00
A e
oo (‘V//\rl
-20.0 v
200 /‘/,u
-40.0
P
P Y Pasull
=t s
600
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 7.28 dBm
817.19 kHz
Transmit Freq Error -19.214 kHz OBW Power 99.00 %
x dB Bandwicith 925.7 kHz x dB -20.00 dB
MSG‘ Ilb|s-rrrus‘
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Report No.: STS2110094W04

Shenzhen STS Test Services Co., Ltd.

Temperature: 25°C Relative Humidity: |50%
_ T/4-DQPSK(2Mbps) ,
Test Mode: CHOO/ CH39 / C78 Test Voltage: AC 120V/60Hz
20dB Bandwidth | 99% Bandwidth
Frequency (MH2) (MH2) Result
2402 MHz 1.116 1.0806 PASS
2441 MHz 1.115 1.0802 PASS
2480 MHz 1.116 1.08 PASS
CHOO0 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SENSE:INT, ALIGH AUTO 01:54:33 PM Oct 26, 2021]
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dB/div Ref 20.00 dBm
HiLog
10.0
0.00
-10.0
-20.0
-30.0
400
-s0.0
-60.0
-70.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 mg|
Occupied Bandwidth Total Power 7.18 dBm
1.0806 MHz
Transmit Freq Error -17.651 kHz OBW Power 99.00 %
x dB Bandwidth 1.116 MHz x dB -20.00 dB
IMSG MSTATUS‘
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CH39 -2Mbps

Agilent Spectrum Analyzer - Occupied BW.

R L RF S0Q  AC SENSE:INT] ALIGN AUTO 01:49:35 P Oct 26, 2021]
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB

10 dB/div Ref 20.00 dBm
liLog

10.0

000

100

A e I o

:AEI o // \-\\
-60.0 W“‘J \JLV\

£0.0
70.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms{
Occupied Bandwidth Total Power 6.54 dBm
1.0802 MHz
Transmit Freq Error -17.715 kHz OBW Power 99.00 %
x dB Bandwidth 1.115 MHz x dB -20.00 dB

MSG WSTATUS‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RF g ALIGN AUTO 141 PM Oct 26, 2021)

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dB/div Ref 20.00 dBm
liLog
10.0
0.00

10.0 \ —\’\
-20.0 \/—w‘/ - //(
-30.0 f\\’j
i ~
I Saiackindl AN A

-60.0
-70.0
Center 2.48 GHz Span 2 MHz|
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 7.32 dBm
1.0796 MHz
Transmit Freq Error -17.550 kHz OBW Power 99.00 %
x dB Bandwidth 1.116 MHz x dB -20.00 dB

MSG WSTATUS‘
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Shenzhen STS Test Services Co., Ltd.

Agilent Spectrum Analyzer - Occupied BW.

SEMNSE:INT] ALIGHN AUTO

Temperature: 25°C Relative Humidity: |50%
. 8DPSK(3Mbps) .

Test Mode: CHOO / CH39 / CH78 Test Voltage: AC 120V/60Hz

= 20dB Bandwidth | 99% Bandwidth
requency (MH2) (MH2) Result
2402 MHz 1.271 1.1617 PASS
2441 MHz 1.269 1.16 PASS
2480 MHz 1.276 1.16 PASS
CHOO -3Mbps

02:02:49PM Oct 26, 2027)

Center Freq 2.402000000 GHz |

#IFGain:Low

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Held:>10M10
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

HiLog

Ref Offset 0.6 dB

10 dBIdiv Ref 20.00 dBm

10.0

000

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.402 GHz
Res BW 30 kHz

#/BW 100 kHz

Span 2 MHz
Sweep 2.733 ms|

Occupied Bandwidth

1.1617 MHz
-8.801 kHz
1.271 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 7.79 dBm

OBW Power
x dB

99.00 %
-20.00 dB

MSG‘
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CH39 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0e  AC SENSE:INT| ALIGN AUTO 02:07:03PM Oct 26, 202
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB

10 dB/div Ref 20.00 dBm
fLog

10.0

0.00

-100 /\_,\/f

-20.0

-30.0 /‘fﬂ
-40.0
I T

500
700
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 mg
Occupied Bandwidth Total Power 7.24 dBm
1.1604 MHz
Transmit Freq Error -8.952 kHz OBW Power 99.00 %
x dB Bandwidth 1.269 MHz x dB -20.00 dB

MSG ‘ I%|STATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SENSE:INT] ALIGN AUTO! 02:03:43PM Ot 26, 2021
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
10 dB/div Ref 20.00 dBm
HiLog

0.0

0.00

00 4

-20.0 —

-30.0 \\
/ N,

= =
500 ™) fory ™"
£0.0
-70.0
Center 2.48 GHz Span 2 MHz|
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 7.97 dBm
1.1602 MHz
Transmit Freq Error -8.422 kHz OBW Power 99.00 %
x dB Bandwidth 1.276 MHz x dB -20.00 dB

MSG ‘ msﬂ\ms‘
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9. OUTPUT POWER TEST

9.1 LIMIT
FCC Part 15.247,Subpart C
RSS-247 Issue 2
. o Frequency Range
Section Test Item Limit Result
(MH2z)
1 W or0.125W
15.247 if channel separation >
(@(D&b)1) | Ut 2/3 bandwidthprovided 2400-2483.5 PASS
RSS-247 Power thesystems operatewith an
output power no greater
than125 mwW(20.97dBm)
RSS-247 EIRP 4W 2400-2483.5 PASS

9.2 TEST PROCEDURE

This is an RF-conducted test to evaluate maximum peak output power. Use a direct connection
between the antenna port of the unlicensed wireless device and the spectrum analyzer, through
suitable attenuation. The hopping shall be disabled for this test:

a) Use the following spectrum analyzer settings:

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.

2) RBW > 20 dB bandwidth of the emission being measured.

3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.

b) Allow trace to stabilize.

¢) Use the marker-to-peak function to set the marker to the peak of the emission.

d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.

e) A plot of the test results and setup description shall be included in the test report.

NOTE—A peak responding power meter may be used, where the power meter and sensor system
video bandwidth is greater than the occupied bandwidth of the unlicensed wireless device, rather
than a spectrum analyzer.

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
DSS bandwidth and shall use a fast-responding diode detector.

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd. I




)

s
Page 74 of 79 Report No.: STS2110094W04

9.3 TEST SETUP

EUT

Power Sensor | g

9.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special

operating condition is specified in the follows during the testing.
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Report No.: STS2110094W04

Temperature: 25°C Relative Humidity: |60%
Test Voltage: AC 120V/60Hz
Peak Power AVEIEGE Limit
Channel Frequency Power
St Number (MHz)
(dBm) (dBm) (dBm)
0 2402 2.15 -7.89 30.00
GFSK(1M) 39 2441 2.16 -7.83 30.00
78 2480 1.73 -8.36 30.00
Note: the channel separation >20dB bandwidth
Peak Power AVERES Limit
Channel Frequency Power
e Number (MHZz)
(dBm) (dBm) (dBm)
0 2402 4.33 -1.25 20.97
T/4-DQPSK( 39 2441 4.56 -8.00 20.97
2M)
78 2480 3.94 -8.55 20.97
Note: the channel separation >2/3 20dB bandwidth
Peak Power AR Limit
Channel Frequency Power
Hgels Number (MHZz)
(dBm) (dBm) (dBm)
0 2402 4.81 -1.28 20.97
8-DPSK(3M) 39 2441 4.75 -1.27 20.97
78 2480 4.26 -1.84 20.97

Note: the channel separation >2/3 20dB bandwidth
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EIRP
Peak Antenna EIRP Limit
Channel Frequency Power Gain Power
HELE Number (MHz) .
(dBm) (dBi) (dBm) (dBm)
0 2402 2.15 3.00 5.15 36.02
GFSK(1M) 39 2441 2.16 3.00 5.16 36.02
78 2480 1.73 3.00 4.73 36.02
Peak Antenna EIRP Limit
Channel Frequency Power Gain Power
HEE Number (MHz)
(dBm) (dBi) (dBm) (dBm)
0 2402 4.33 3.00 7.33 36.02
/4-DQPSK(2M) 39 2441 456 3.00 7.56 36.02
78 2480 3.94 3.00 6.94 36.02
Peak Antenna EIRP Limit
Channel Frequency Power Gain Power
e Number (MHZz) .
(dBm) (dBi) (dBm) (dBm)
0 2402 4.81 3.00 7.81 36.02
8-DPSK(3M) 39 2441 4.75 3.00 7.75 36.02
78 2480 4.26 3.00 7.26 36.02
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10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT
15.203&RSS-Gen Issue 5 requirement: For intentional device, according to 15.203&RSS-Gen

Issue 5: 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.

10.2 EUT ANTENNA
The EUT antenna is PIFA Antenna. It comply with the standard requirement.
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11. FREQUENCY STABILITY
11.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT
The frequency tolerance of the carrier signal shall be maintained within +/-0.02% of the operating

frequency over a temperature variation of -30 degrees to 50 degrees C at normal supply voltage,and
for a variation in primary supply voltage from 85% to 115% of the rated supply voltage at a
temperature of 20 degrees.

11.2 TEST PROCEDURE

1. The EUT was placed inside the environmental test chamber and powered by nominal DC voltage.

2. Turn the EUT on and couple its output to spectrum analyzer.

3. Turn the EUT off and set the chamber to the highest temperature specified.

4. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize,turn the
EUT on and measure the operating frequency after 2,5,and 10 minutes.

5. Repeat step 2 and 3 with the temperature chamber set to the lowest temperature.

6. The test chamber was allowed to stabilize at +20 degree C for a minimum of 30 minutes.The supply
voltage was then adjusted on the EUT from 85% to 115% and the frequency record.

11.3 TEST RESULT

Channel 39 (2441MHz)
Voltage vs. Frequency Stability

Voltage(V) Measurement Frequency(MHZz)
138 2441.0027
120 2441.0020
102 2441.0026
Max.Deviation(MHz) 0.0027
Max.Deviation(ppm) 1.11

Rated working voltage: AC 120V/60Hz

Temperature vs. Frequency Stability

Temperature(°C) Measurement Frequency(MHz)
-30 2441.0032
-20 2441.0027
-10 2441.0030
0 2441.0031
10 2441.0022
20 2441.0026
30 2441.0026
40 2441.0027
50 2441.0028
Max.Deviation(MHz) 0.0032
Max.Deviation(ppm) 1.31
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APPENDIX-PHOTOS OF TEST SETUP
Note: See test photos in setup photo document for the actual connections between Product and

support equipment.
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