o

. " CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Applicant . Guangzhou Shirui Electronics Co.,Ltd
192 Kezhu Road, Scientech Park, Guangzhou
Address : Economic & Technology Development District,
Guangzhou,Guangdong,China
Equipment : USB dongle
Model No USBD-BT02, USBD-BT03, USBD-BT04, USBD-BTO5,
' USBD-BT06, USBD-BT07, USBD-BT08, USBD-BT09
Trade Name : MAXHUB
FCC ID. . 2AFG6-BT02
Standard - FCC part 15 Subpart C §15.247
| HEREBY CERTIFY THAT :

The sample was received on May 26, 2021 and the testing was completed on Jun. 21,

2021 at Cerpass Technology Corp. The test result refers exclusively to the test

presented test model / sample. Without written approval of Cerpass Technology

Corp., the test report shall not be reproduced except in full.

Approved by:

Apairin L
Leevin Li /Supervisor
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021

D-FD-507-0 V1.1 Page No. :1 of 65



2

-

CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Contents
1. Report of Measurements and EXamiNatiONS ........cceeeeiiiiiiiiiiieie e e e e e s sree e e e e e s ssarree e e e e e e e nnns 5
1.1  List of Measurements and EXaminationS.............ccccccieviiiiiii 5
2. Test Configuration of EQUIPMENT UNAEN TEST.....cuiiiiiiiee it s et e e e s e e e e e e s eanrrneeeeee s 6
2.1  Feature of EQUIDMENT UNAEE TEST........oiiiiiiiiiiiiiie ettt e e sbne e e 6
2.2 Carrier Frequency of ChannElS..........cccuuiiiiiiiii i a e e e 6
2.3 TeSt MOAE & TESE SOfWAIE ......eviiiiiiiiiiiiiieeiieteeeteteeeeeeeeeeeaeeeeebeseseresesesssesssssesessssssessssnssrnrnrssnrnrnnes 7
2.4 DeSCription Of TESE SYSEIM.....uuiiiiiiii i e e e s e e e e e e e s s san e reeaaeeesnnnnreees 8
2.5  General INfOrmation Of TEST.........uiiiiiiiiiiiiiiiiiii it ee e rereeerereeererererererersrerersrsrsrsrsrsrsrsrsrsrnrnrnnes 9
2.6 Measurement UNCEIMAINTY ........uuiiiiiiiiiiiieiee e e e e s sttt e e e e e s st e e e e e e s s s e e e e e e e sannnntnaeeaaeeesennnneees 9
3. Test Equipment and Ancillaries USed fOr TeSTS .....cuuiii it 10
N N AN (=T o T = W = To LU LT =T 0= PSSR 12
4.1 Standard APPHCADIE .......ooo e 12
4.2  Antenna Construction and DireCtional GaiN............couiuuiieiiiiiie i 12
5. Test Of CONUUCTEA EMISSION ... .uuuiiiiiiiiiiiiiiiieieteteuetetererererere e erere—e—e—e—e—e—etetererersrarersrarsrsrsrsrnrsrnrnrnnns 13
LS A 1) o N o | SRS 13
A 1= 1) B o (0 Tot=To [N =Y S PPPPPPPPRt 13
LR T 1Y/ o T LI =TS A= (1] o 1SRRI 14
N 1= 1S R LT U] A= TaTo I B - | v H PRSPt 15
6.  Test Of RAdiated EMISSION ...ciiiiiiiiiiiiiie ittt sttt e e s bb e e e bt e e e e snba e e s nnneeeas 17
L0 R 1= 1) B I | PSP PPPPPPPPRt 17
L A TS B o (o Tt =To (1 RSP 18
LR B Y/ o (o= I S Y= U o I ST PO U PP OPUPPTOII 19
6.4  Restricted Bands Of OPEratioN...........cccuiiiiiiiee it ie e e s st e e e s e st r e e e e e s e s nnraaaeeeeeeanennns 34
7. 20dB Bandwidth MeasuUremMeENt Data............uuuuuuuuiuiuiiiiiiiiieiiieieieieierererereisrererer...———————————————————————. 47
4% A 113 o N o T S USSP 47
7.2 TEST PIOCEUUIES .....oeeeeeeieieeeieeeee ettt teteeete e e teteaeeesesesetesetstesessseseseasbebebesessbssesasssnsnsnsnsnnnsnsnrnnnnns 47
A T 1= S Y= U] o T = Y01 | PP 47
7.4 TSt RESUIL QN DALA.......uieiiiiiiiiiiiiiiiiiieieeiietetetetetereeeaeteseaeaeseeesesesssssessssssssssssssssssssssssssssrnsnrnrnnes 47
T S €= o (U L=T (o 1= T SRS T=T o T L 1A o ] o SOOI 50
S 70 R 1= T) B I o ]| SO PP PPPPPPPPRt 50
S N 1) o (o Tt =T L1 ] £ RSP 50
8.3 TESE SEIUP LAYOUL ...oereiiieeiieiiieei ettt ettt e e e s et e e e e e e n e e e e e aenee 50
8.4  TESERESUIL ANU DALA.......iteiieiiiiiie ettt sttt e st e e s tbe e e e sbae e e e s nnneeeesnnneeeas 50
9.  Dwell TIMe 0N €aCH CRANNEI .......uiiiiiiiiee et e e e e e bebstsbsbsbsbsbabsssssbssssssssnssenrnnnnes 52
LS A 113 N o | SRS 52
1S T 1= 1) B o (o Tot=To [N £ =Y SO SO PPPPPPPPRt 52
LS TR T 1= Y= U] o 1 = Y01 | PP 52
9.4  TeSt RESUIL QN DALA.......ueuiiiiiiiiiiiiiiiiiieieieie it teierereeeretessaeaesesesesesasssesssessssssssssssssssssssssssrnrnrnrnnes 53
10. Number of HOPPIiNg ChannElS ... e e e e e s e e e e e e e s b e e e e e e e e e e annns 57
10.1  TeSt LiMit. .o 57
T 1=y o o Tod=To (1= USSR 57
10.3  TESt SELUP LAYOUL ...oeieeiiiiiiieieeee ettt r e e e e s e e e e e e s n e e e e e e s e s snnree s 57

CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
D-FD-507-0 V1.1 Page No. :2 of 65



2

-

CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
10.4  TeSt RESUIt @Nd Datal..........uviiiiiieeiiiiiieeiee e e e e s e e e e e e e s e e e e e e s s ntabeneeaeeeesnnnnneees 57
11, Maximum Peak OULPUL POWET ...ttt ettt e e e e e e st et e e e e e e e annbabeeeeaaeeeannns 59
O 1= I 1 S 59
11.2  TESEPrOCEAUIES ... 59
T T 1= ST (0 o N -/ 1 | PSPPI 59
11.4 Test Result and Data..........ccooooiiiiiiiiii 59
12. Band EAQeS MEASUIEMENT .....ciii it iciiieiie e e e ettt e e e e e e s st e e e e e e s e st e e e e e e e saanaabaeeeeeeessnnstenneeeaaeseannns 60
121 TeStLiMit..o 60
D =1 A o (0Tt~ (U SRR 60
12.3  TeSt SELUP LAYOUL ...oeiieiiiiiiieiieii ettt e e s e e e e e s s e e e e e s e s ernree s 60
12.4  TeSt RESUIt @Nd Datal.........c.uvuiiiiieeiiiiiiiiie e sttt e e e s e e e e e e s e e e e e e e e s s anta e e e e e aeeesnnnnreees 61

CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
D-FD-507-0 V1.1 Page No. :3 of 65



o

CERPASS TECHNOLOGY CORP. Report No

.. DEFB2105073

History of this test report

M Original
[ Additional attachment as following record:
Attachment No. Issue Date Description
Jun. 23, 2021 | Initial Issue

DEFB2105073

CERPASS TECHNOLOGY CORP.

D-FD-507-0 V1.1

Issued Date :Jun. 23, 2021

Page No.

14 of 65



.,C)'\- '>
“%#” CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073

1. Report of Measurements and Examinations

1.1 List of Measurements and Examinations
ANSI C63.10: 2013

KDB 558074 D01 DTS Meas Guidance v05r02
FCC Rules and Regulations Part 15 Subpart C §15.247

FCC Rule . Description of Test Result
§15.203 . Antenna Requirement Pass

§15.207(a) . Conducted Emission Pass

§ 15.209(a) . Radiated Emission Pass
§ 15.247(a)(1) . Channel Carrier Frequencies Separation Pass
§15.247(a)(1) . 20dB Bandwidth Measurement Pass
§15.247(a)(1) . Dwell Time Pass

§ 15.247(b) . Number of Hopping Channels Pass

§ 15.247(b) . Peak Output Power Measurement Data Pass

§ 15.247(d) . Band Edges Measurement Data Pass
Note: Deviations  Yes No H
*The lab has reduced the uncertainty risk factor from test equipment, environment and
staff technicians which according to the standard on contract. Therefore, the test result
will only be determined by standard requirement.
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2. Test Configuration of Equipment under Test

2.1 Feature of Equipment under Test

Equipment USB dongle

USBD-BT02, USBD-BT03, USBD-BT04, USBD-BT05, USBD-BTO06,
USBD-BT07, USBD-BT08, USBD-BT09

All models are identical to each other except for model name. Model

USBD-BTO2 is the representative for final test.
Frequency Range 2402~2480MHz
Number of Channels |79

Model Name

Model Discrepancy

Modulation GFSK (1Mbps), IM/4 DQPSK (2Mbps) ,8DPSK(3Mbps)
Data Rates Bluetooth: 1, 2, 3Mbps
Power Source Input: DC5V

Note: for more details, please refer to the User’s manual of the EUT.

2.2 Carrier Frequency of Channels

Channel Fr((a&llj_'ezr;cy Channel Fr?&llj_g;cy Channel Fr((a'\(}llj_'ezr;cy Channel Fr((a&llj_lezr)\cy
00 2402 20 2422 40 2442 60 2462
01 2403 21 2423 41 2443 61 2463
02 2404 22 2424 42 2444 62 2464
03 2405 23 2425 43 2445 63 2465
04 2406 24 2426 44 2446 64 2466
05 2407 25 2427 45 2447 65 2467
06 2408 26 2428 46 2448 66 2468
07 2409 27 2429 47 2449 67 2469
08 2410 28 2430 48 2450 68 2470
09 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461 - -

CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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2.3

Test Mode & Test Software

a. During testing, the interface cables and equipment positions were varied according to ANSI

C63.10
b. The complete test system included support units and EUT for RF test.
c. An executive program,” FCC_assist_1.0.2.2” under windows 7.
d. The following test modes were performed for the test:

Conducted Emissions from the AC mains power ports

Test Mode | Operating Description

Mode 1 GFSK (1Mbps) for 120V

Mode 2 | T/4-DQPSK (2Mbps) for 120V

Mode 3 8DPSK (3Mbps) for 120V

Mode 4 8DPSK (3Mbps) for 240V

caused “Test Mode 3: 8DPSK: CH 00: 2402MHz” generated the worst case, it was
reported as the final data.

Radiation Emissions (30MHz ~ 1GHz)

Test Mode | Operating Description

1 GFSK (1Mbps)

2 /4-DQPSK (2Mbps)

3 8DPSK (3Mbps)

caused “Test Mode 3: 8DPSK: CH 00: 2402MHz” generated the worst case, it was
reported as the final data.

Radiation Emissions (1GHz ~ 25GHz)

Test Mode | Operating Description

1 GFSK (1Mbps)

2 /4-DQPSK (2Mbps)

3 8DPSK (3Mbps)

caused “Test Mode 1,2, 3" generated the worst case, they were reported as the final data.

CERPASS TECHNOLOGY CORP.
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2.4 Description of Test System

|Product Manufacturer Model No. Serial No. Power Cord
1 [Notebook SONY PCG-71811P N/A Non-Shielded, 1.8m
Connection Diagram

EUT Notebook i

Signal Cable Type

Quantity

Signal cable Description

N/A

N/A

N/A

N/A
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2.5 General Information of Test
Cerpass Technology Corporation(Cerpass Laboratory)
Address: Room 102, No. 5, Xing'an Road, Chang'an Town,
Test Site Dongguan City, Guangdong Province
Tel: +86-769-8547-1212
Fax; +86-769-8547-1912
FCC Designation No.: CN1288
_ ) Environmental
Test Item Test Site Test period N Tested By
Conditions
RF Conducted RFCONO01-DG [2021/05/26~2021/06/21| 22~25C /50~60% | Amos Zhang
Radiated Emissions 3M02-DG 2021/05/26~2021/06/21| 22~25°C /50~60% | Amos Zhang
AC Power Line 5
o CONO01-DG |2021/05/26~2021/06/21| 22~25C /50~60% | Amos Zhang
Conducted Emission
2.6 Measurement Uncertainty
Measurement Item Uncertainty
AC Power Line Conduction(150K~30MHz) 1+2.88dB
Radiated Spurious Emission(9KHz~30MHz) +2.15dB
Radiated Spurious Emission(30MHz~1GHz) +4.95dB
Radiated Spurious Emission(1GHz~18GHz) +3.24dB
Radiated Spurious Emission(18GHz~40GHz) | £5.43dB
6dB Bandwidth&20dB Bandwidth 14.422%
Occupied Bandwidth 14.244%
Peak Output Power(Conducted Power Meter) | £1.4 dB
Power Spectral Density 11.387 dB
Frequency Stability 10.6338Hz
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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3. Test Equipment and Ancillaries Used for Tests

AC Power Line Conducted Emission
Instrument/Ancillary Manufacturer Model No. Serial No. Calggtaglon Valid Date.
Test Receiver R&S ESCI 100564 |2021.01.07| 2022.01.06
LISN SCHWARZBECK| NSLK 8127 8127748 2021.01.07| 2022.01.06
LISN SCHWARZBECK| NSLK 8127 8127749 2021.01.07 2022.01.06
ISN TESEQ ISN T800 42809  |2021.05.10| 2022.05.09
Pulse Limiter with | .\ AR BECK | VTSD 9561-F | 9561-F106 |2021.01.07| 2022.01.06
10dB Attenuation
Temperature/ .
Humidity Meter mingle ETH529 N/A 2021.01.07| 2022.01.06
Radiated Emissions
Instrument Manufacturer Model No. Serial No. Calibration Date Valid Date
EMI Test R&S ESCI 101183 2021.05.14 2022.05.13
Receiver
Amplifier EMCI EMC330 980082 2021.05.14 2022.05.13
Loop Antenna R&S HFH2-22 100150 2020.06.08 2022.06.07
Bilog Antenna | Sunol Science JB1 A072414-2 2020.06.08 2022.06.07
Preamplifier EMCI EMC-051835 980085 2021.05.14 2022.05.13
Preamplifier |COM-POWER|  PA-840 711885 2021.05.14 2022.05.13
Broad-Band | g 0 beck | BBHA9120D | 9120D-619 2020.06.08 2022.06.07
Horn Antenna
Standard Gain TRC HA-2640 18050 2020.06.08 2022.06.07
Horn Antenna
Standard Gain TRC HA-1726 18051 2020.06.08 2022.06.07
Horn Antenna
FSQ Signal R&S FSQ40 200012 2021.05.14 2022.05.13
Analyzer
Temperature/ mingle ETH529 N/A 2021.01.07 2022.01.06
Humidity Meter
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
D-FD-507-0 V1.1 Page No. :10 of 65




o

CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

RF Conducted
Instrument Manufacturer Model No. Serial No. |Calibration Date| Valid Date
MXA Signal Analyzer KEYSIGHT N9020A US46220290 2021.05.14 2022.05.13
ESG VECTOR
SIGNAL Agilent E4438C MY45092582 2021.05.14 2022.05.13
GENERATOR
MXG VECTOR
SIGNAL Agilent N5182B MY53050127 2021.05.14 2022.05.13
GENERATOR
USB Average Power Boonton 55006 9778 2021.05.14 | 2022.05.13
Sensor
Temperature/ mingle ETH529 N/A 2021.01.07 | 2022.01.06
Humidity Meter
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4. Antenna Requirements

4.1 Standard Applicable

For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6dBi.

4.2 Antenna Construction and Directional Gain

Antenna

Peak Gain

PCB Antenna

-0.58dBi

CERPASS TECHNOLOGY CORP.
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5. Test of Conducted Emission

5.1 Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz on
the 120 VAC power and return leads of the EUT according to the methods defined in ANSI
C63.10-2013. The EUT was placed on a nonmetallic stand in a shielded room 0.8 meters above
the ground plane as shown in section 6.2.2. The interface cables and equipment positioning
were varied within limits of reasonable applications to determine the position produced

maximum conducted emissions

Frequency Quasi Peak Average
(MH2z) (dB u V) (dB u V)
0.15-0.5 66-56* 56-46*
05-5.0 56 46
5.0-30.0 60 50

*Decreases with the logarithm of the frequency.

5.2 Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at

least 80 centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connecting to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.

e. The FCC states that a 50 ohm, 50 micro-Henry LISN should be used.
f. Both sides of AC line were checked for maximum conducted interference.
g. The frequency range from 150 kHz to 30 MHz was searched.
Set the test-receiver system to Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.

CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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5.3 Typical Test Setup

i

| A 80cm
80c HJ
80cm —©
] —o
LISN A A LISN
S J
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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5.4 Test Result and Data
Test Mode : Mode 1
AC Power : AC 120V/60Hz Phase: LINE
Temperature : 26°C Humidity: 60%
Pressure(mbar) : 1002 Date: 2021-06-18
80.0 dBuV
\ FCC Class B Conduction[QP]
40 i
peak
AVG
0.0
0.150 0.5 [MHz] 5 30.000
. Frequency Factor Reading Level Limit Margin S e
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 9.98 37.36 47.34 65.99 -18.65 QP
2 0.1500 9.98 25.18 35.16 55.99 -20.83 AVG
3 0.1740 10.02 34.81 44.83 64.76 -19.93 QP
4 0.1740 10.02 24.25 34.27 54.76 -20.49 AVG
5 0.1900 10.05 35.68 45.73 64.03 -18.30 QP
6 0.1900 10.05 24.01 34.06 54.03 -19.97 AVG
7 0.3460 10.10 29.65 39.75 59.06 -19.31 QP
8 0.3460 10.10 20.51 30.61 49.06 -18.45 AVG
9 0.3699 10.10 26.74 36.84 58.50 -21.66 QP
10 0.3699 10.10 18.22 28.32 48.50 -20.18 AVG
11 4.3498 9.92 23.67 33.59 56.00 -22.41 QP
12 4.3498 9.92 11.82 21.74 46.00 -24.26 AVG
Note: Measurement Level = Reading Level + Correct Factor
°
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
D-FD-507-0 V1.1 Page No. :15 of 65




. !

0.

CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

Test Mode : Mode 1
AC Power : AC 120V/60Hz Phase: NEUTRAL
Temperature : 26°C Humidity: 60%
Pressure(mbar) : 1002 Date: 2021-06-18
80.0 dBuv
\ FCC Class B Conduction[QP)
40
peak
AVG
0.0
0.150 0.5 [MHz] 5 30.000
. Frequency Factor Reading Level Limit Margin S e
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 10.19 35.94 46.13 65.99 -19.86 QP
2 0.1500 10.19 24.93 35.12 55.99 -20.87 AVG
3 0.1740 10.15 33.60 43.75 64.76 -21.01 QP
4 0.1740 10.15 22.36 3251 54.76 -22.25 AVG
5 0.1954 10.12 33.13 43.25 63.80 -20.55 QP
6 0.1954 10.12 24.60 34.72 53.80 -19.08 AVG
7 0.2380 10.09 30.17 40.26 62.16 -21.90 QP
8 0.2380 10.09 20.33 30.42 52.16 -21.74 AVG
9 0.3268 10.08 21.54 31.62 59.53 -27.91 QP
10 0.3268 10.08 13.67 23.75 49.53 -25.78 AVG
11 4.1698 9.99 21.30 31.29 56.00 -24.71 QP
12 4.1698 9.99 13.08 23.07 46.00 -22.93 AVG
Note: Measurement Level = Reading Level + Correct Factor
°
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6. Test of Radiated Emission
6.1 Test Limit

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. If the transmitter measurement is based on the maximum conducted
output power, the attenuation required under this paragraph shall be 30dB instead of 20dB. In
addition, radiated emissions which fall in section 15.205(a) the restricted bands must also
comply with the radiated emission limit specified in section 15.209(a).

FIELD MEASUREMENT
FREQUENCIES(MHZz) .
STRENGTH(microvolts/meter) | DISTANCE(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

For unintentional device, according to CISPR PUB.22, for Class B digital devices, the general
requirement of field strength of radiated emissions from intentional radiators at a distance of 10

meters shall not exceed the above table.

Frequency Distance Radiated
(MHz) Meters (dB uV/ M)
30-230 10 30
230-1000 10 37
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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6.2 Test Procedures

a. The EUT was placed on a rotatable table top 0.8 meter above ground; above 1GHz, the
height was 1.5m.

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

c. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength both horizontal
polarization and vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the
antenna tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the
maximum reading.

f. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions
which do not have 3 dB margin will be repeated one by one using the quasi-peak method and
reported.

h. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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6.3 Typical Test Setup
Below 30MHz test setup
Antenna
Equipment under Test
! |
im ¢——— *  3m —
l 0.8M
Turn Table
. \ Ground Plane
Receiver
30MHz- 1GHz Test Setup
Antenna
Equipment under Test
—
¢— * 3m —>|
0.8M
Turn Table
. \ Ground Plane
Receiver
Above 1GHz Test Setup
Antenna
4@ Equipment under Test
[¢— » 3m
I |
1.5M
Tumn Table
MWW
b
x \ Absorber
‘ Ground Plane
Receiver
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073

6.3.1 Test Result and Data

Below 1GHz
Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 1

Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 9KHz -30MHz spurious emission is under limit 20dB more

80.0 dBuV/m

FCC Clasz B 3M Radiation

—

1 3 L]
0.0
30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. | Frequency | Factor | Reading Level Limit Margin | Det. | Height | Azimuth
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) | (dB) (cm) (deg)
1 69.7699 -21.49 53.38 31.89 40.00 -8.11 | peak | 100 116
2 191.9900 | -20.34 54.66 34.32 43.50 -9.18 | peak | 100 352
3 435.4599 -1.63 34.47 32.84 46.00 -13.16 | peak | 200 296
4 500.4499 -2.51 36.99 34.48 46.00 -11.52 | peak | 100 318
5 674.0800 1.18 31.78 32.96 46.00 -13.04 | peak | 200 217
6 834.1299 | -18.59 55.13 36.54 46.00 -9.46 | peak | 100 26
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

Power

AC 120V/60Hz

Pol/Phase

HORIZONTAL

Test Mode

Mode 1

Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 9KHz -30MHz spurious emission is under limit 20dB more

80.0

dBu¥/m

40

FCC Clasz B 3M Radiation

—

1 4 5 B
0.0
30.000 127.00 22400 321.00 418.00 515.00 612.00 F09.00 806.00 1000.00 MH=z
No. | Frequency | Factor | Reading Level Limit Margin | Det. | Height | Azimuth
(MHz) (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) | (dB) (cm) (deg)
1 167.7400 | -20.53 52.84 32.31 43.50 -11.19 | peak 100 144
2 299.6600 -5.22 40.04 34.82 46.00 -11.18 | peak 200 268
3 500.4499 -2.51 37.81 35.30 46.00 -10.70 | peak | 200 351
4 630.4298 1.60 30.08 31.68 46.00 -14.32 | peak | 100 196
5 830.2500 | -18.62 | 51.50 32.88 46.00 -13.12 | peak | 200 337
6 855.4700 | -18.54 | 52.32 33.78 46.00 -12.22 | peak | 200 216

CERPASS TECHNOLOGY CORP.
D-FD-507-0 V1.1

Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Above 1GHz
Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 1, CH 00 Operation mode X
Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.
800 dBuV/m
FCC Class B _AbovelG_3M_PK
2 5 8
1 5 4
40
0.0
1000.000 2700.00 4400.00 6100.00 F800.00 9500.00 11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2572.500 -5.97 50.37 44.40 74.00 -29.60 peak
2 2955.000 -4.81 52.18 47.37 74.00 -26.63 peak
3 4804.000 -1.79 44.85 43.06 74.00 -30.94 peak
4 5590.000 0.12 44.54 44.66 74.00 -29.34 peak
5 6525.000 3.53 44 .45 47.98 74.00 -26.02 peak
6 7206.000 3.47 44.90 48.37 74.00 -25.63 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

Power

AC 120V/60Hz

Pol/Phase

HORIZONTAL

Test Mode

Mode 1, CH 00

Operation mode

TX

Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

80.0 dBuY/m

FCC Class B|_Abovel G_3M_PK

40

l]-:]uuu.uuu 2700.00 440000 6100.00  7800.00 9500.00  11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2530.000 -5.90 51.29 45.39 74.00 -28.61 peak

2 2955.000 -4.81 52.18 47.37 74.00 -26.63 peak

3 4804.000 -1.79 44.85 43.06 74.00 -30.94 peak

4 4995.000 -0.98 51.47 50.49 74.00 -23.51 peak

5 6525.000 3.53 44 .45 47.98 74.00 -26.02 peak

6 7206.000 3.47 45.65 49.12 74.00 -24.88 peak
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 1, CH 39 Operation mode X
Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.
800 dBuV/m
FCC Class B _AbovelG_3M_PK
: ) , 4 b b
40
0.0
1000.000 2700.00 4400.00 6100.00 F800.00 9500.00 11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2487.500 -5.88 51.12 45.24 74.00 -28.76 peak
2 2955.000 -4.81 51.56 46.75 74.00 -27.25 peak
3 4882.000 -1.46 46.29 44.83 74.00 -29.17 peak
4 6482.500 3.44 44.03 47.47 74.00 -26.53 peak
5 6907.500 3.45 45.40 48.85 74.00 -25.15 peak
6 7323.000 3.99 4491 48.90 74.00 -25.10 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 1, CH 39 Operation mode X
Note : Level = Reading + Factor

Margin = Level — Limit

Factor = Antenna Factor + Cable Loss — Amplifier Factor

The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

800 dBuV/m
FCC Class B _AbovelG_3M_PK
1 34 2 %
40
0.0
1000.000 2700.00 4400.00 6100.00 F800.00 9500.00 11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2827.500 -5.76 52.86 47.10 74.00 -26.90 peak
2 4882.000 -1.46 52.67 51.21 74.00 -22.79 peak
3 6142.500 212 44.30 46.42 74.00 -27.58 peak
4 6397.500 3.09 44.43 47.52 74.00 -26.48 peak
5 6950.000 3.50 44.32 47.82 74.00 -26.18 peak
6 7323.000 3.99 45.42 49.41 74.00 -24.59 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

Power

AC 120V/60Hz

Pol/Phase

VERTICAL

Test Mode

Mode 1, CH 78

Operation mode X

Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

80.0 dBuV/m

FCC Clasz B _AbovelG_3M_PK

40

0.0

453 B

1000.000 2700.00 4400.00

6100.00 7800.00

9500.00 11200.00

12300.00

14600.00

18000.00 MHz

No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2020.000 -6.85 50.76 43.91 74.00 -30.09 peak
2 2955.000 -4.81 51.45 46.64 74.00 -27.36 peak
3 4960.000 -1.13 44.15 43.02 74.00 -30.98 peak
4 6440.000 3.27 44.73 48.00 74.00 -26.00 peak
5 6822.500 3.35 45.36 48.71 74.00 -25.29 peak
6 7440.000 4.46 44.27 48.73 74.00 -25.27 peak
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 1, CH 78 Operation mode X
Note : Level = Reading + Factor

Margin = Level — Limit

Factor = Antenna Factor + Cable Loss — Amplifier Factor

The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

800 dBuV/m
FCC Class B _AbovelG_3M_PK
2 4 28
1
40
0.0
1000.000 2700.00 4400.00 6100.00 F800.00 9500.00 11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2402.500 -6.14 50.56 44.42 74.00 -29.58 peak
2 2955.000 -4.81 51.32 46.51 74.00 -27.49 peak
3 4960.000 -1.13 52.26 51.13 74.00 -22.87 peak
4 6525.000 3.53 43.96 47.49 74.00 -26.51 peak
5 7162.500 3.47 45.59 49.06 74.00 -24.94 peak
6 7440.000 4.46 44.22 48.68 74.00 -25.32 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 3, CH 00 Operation mode X
Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.
800 dBuV/m
FCC Class B _AbovelG_3M_PK
4 5 g
1 2 3
40
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1850.000 -7.48 52.37 44.89 74.00 -29.11 peak
2 3507.500 -4.44 49.16 44,72 74.00 -29.28 peak
3 4804.000 -1.79 48.35 46.56 74.00 -27.44 peak
4 5165.000 -0.94 49.93 48.99 74.00 -25.01 peak
5 5972.500 1.26 48.00 49.26 74.00 -24.74 peak
6 6525.000 3.53 45.45 48.98 74.00 -25.02 peak
S
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 3, CH 00 Operation mode X
Note : Level = Reading + Factor

Margin = Level — Limit

Factor = Antenna Factor + Cable Loss — Amplifier Factor

The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

80.0 dBuV/m
FCC Class B _AbovelG_3M_PK
i
5
b
o 3
40
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12500.00 14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2530.000 -5.90 52.79 46.89 74.00 -27.11 peak
2 2955.000 -4.81 49.68 44.87 74.00 -29.13 peak
3 4804.000 -1.79 46.85 45.06 74.00 -28.94 peak
4 5930.000 1.09 49.32 50.41 74.00 -23.59 peak
5 6525.000 3.53 44.45 47.98 74.00 -26.02 peak
6 7206.000 3.47 45.65 49.12 74.00 -24.88 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 3, CH 39 Operation mode X
Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.
800 dBuV/m
FCC Class B _AbovelG_3M_PK
1 5 4 5 8
2
40
0.0
1000.000 2700.00 4400.00 6100.00 F800.00 9500.00 11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuv) (dBuV/m) (dBuV/m) (dB)
1 3082.500 -4.78 53.42 48.64 74.00 -25.36 peak
2 3550.000 -4.44 52.53 48.09 74.00 -25.91 peak
3 4882.000 -1.46 46.29 44.83 74.00 -29.17 peak
4 6482.500 3.44 45.03 48.47 74.00 -25.53 peak
5 6907.500 3.45 45.40 48.85 74.00 -25.15 peak
6 7323.000 3.99 4591 49.90 74.00 -24.10 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

Power

AC 120V/60Hz

Pol/Phase

HORIZONTAL

Test M

ode

Mode 3, CH 39

Operation mode X

Note : Level = Reading + Factor

Margin = Level — Limit

Factor = Antenna Factor + Cable Loss — Amplifier Factor

The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

80.0 dBu¥/m
FCC Class B|_Abovel G_3M_PK
1 5 3 4 E
40
0.0
1000.000 2700.00  4400.00  6100.00  7800.00  9500.00  11200.00 12900.00 14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2955.000 -4.81 53.10 48.29 74.00 -25.71 peak
2 3465.000 -4.43 50.71 46.28 74.00 -27.72 peak
3 4882.000 -1.46 49.17 47.71 74.00 -26.29 peak
4 6142.500 2.12 44.80 46.92 74.00 -27.08 peak
5 6652.500 3.54 48.05 51.59 74.00 -22.41 peak
6 7323.000 3.99 44.92 48.91 74.00 -25.09 peak
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CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 3, CH 78
Note : Level = Reading + Factor
Margin = Level — Limit
Factor = Antenna Factor + Cable Loss — Amplifier Factor
The 18000MHz - 25000MHz spurious emission is under limit 20dB more.
800 dBuV/m
FCC Class B _AbovelG_3M_PK
1 2 4 h &K
3
40
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1765.000 -8.19 54.23 46.04 74.00 -27.96 peak
2 2615.000 -6.01 54.30 48.29 74.00 -25.71 peak
3 4960.000 -1.13 45.15 44.02 74.00 -29.98 peak
4 6015.000 1.46 45.72 47.18 74.00 -26.82 peak
5 6822.500 3.35 44.86 48.21 74.00 -25.79 peak
6 7440.000 4.46 43.77 48.23 74.00 -25.77 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021

D-FD-507-0 V1.1 Page No. :32 of 65



. !

0.

CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073
Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 3, CH 78 Operation mode X
Note : Level = Reading + Factor

Margin = Level — Limit

Factor = Antenna Factor + Cable Loss — Amplifier Factor

The 18000MHz - 25000MHz spurious emission is under limit 20dB more.

800 dBuV/m
FCC Class B _AbovelG_3M_PK
- . X 5 6
40
0.0
1000.000 2700.00 4400.00 6100.00 F800.00 9500.00 11200.00 12900.00  14600.00 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2147.500 -7.58 55.96 48.38 74.00 -25.62 peak
2 2530.000 -5.90 56.66 50.76 74.00 -23.24 peak
3 4960.000 -1.13 48.26 47.13 74.00 -26.87 peak
4 5802.500 0.55 51.11 51.66 74.00 -22.34 peak
5 7035.000 3.54 45.55 49.09 74.00 -24.91 peak
6 7440.000 4.46 44.72 49.18 74.00 -24.82 peak
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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CERPASS TECHNOLOGY CORP.

Report No.: DEFB2105073

6.4

Only spurious emissions are permitted in any of the frequency bands listed below:

Restricted Bands of Operation

MHz MHz MHz GHz
0.09000 - 0.11000 16.42000 — 16.42300 399.9-410.0 4.500 — 5.250
0.49500 — 0.505** 16.69475 — 16.69525 608.0 - 614.0 5.350 - 5.460
2.17350 — 2.19050 16.80425 — 16.80475 960.0 — 1240.0 7.250 — 7.750
4.12500 — 4.12800 25.50000 — 25.67000 1300.0 — 1427.0 8.025 - 8.500
417725 -4.17775 37.50000 — 38.25000 1435.0 — 1626.5 9.000 - 9.200
4.20725 - 4.20775 73.00000 — 74.60000 1645.5 — 1646.5 9.300 — 9.500

6.21500 - 6.21800
6.26775 — 6.26825
6.31175 - 6.31225
8.29100 — 8.29400
8.36200 — 8.36600
8.37625 — 8.38675
8.41425 - 8.41475
12.29000 — 12.29300
12.51975 - 12.52025
12.57675 - 12.57725
13.36000 — 13.41000

74.80000 — 75.20000
108.00000 — 121.94000
123.00000 — 138.00000
149.90000 — 150.05000
156.52475 - 156.52525
156.70000 — 156.90000
162.01250 - 167.17000
167.72000 — 173.20000
240.00000 — 285.00000
322.00000 — 335.40000

1660.0 - 1710.0
1718.8 —1722.2
2200.0 — 2300.0
2310.0 — 2390.0
2483.5 - 2500.0
2655.0 — 2900.0
3260.0 — 3267.0
3332.0 — 3339.0
3345.8 — 3358.0
3600.0 — 4400.0

10.600 — 12.700
13.250 — 13.400
14.470 — 14.500
15.350 — 16.200
17.700 — 21.400
22.010-23.120
23.600 — 24.000
31.200 - 31.800
36.430 — 36.500
Above 38.6

**. Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz

CERPASS TECHNOLOGY CORP.
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" CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073

Power AC 120V/60Hz Pol/Phase VERTICAL

Test Mode GFSK, CHO00
110.0 dBuV/m

FCC Class B _Abovell G_3M_PK

55

0.0
2300.000 2312.00 2324.00 2336.00 2348.00 2360.00

2372.00 2384.00 2396.00 2420.00 MHz

No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -6.23 48.62 42.39 74.00 -31.61 peak
2 2390.000 -6.23 34.57 28.34 54.00 -25.66 AVG
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor

Issued Date :Jun. 23, 2021
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" CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073

Power AC 120V/60Hz Pol/Phase HORIZONTAL

Test Mode GFSK, CHO00
1100  dBu¥/m

FCC Class B_AbgvelG_3M_PK

55
1

WWWWWWWM

0-20300_000 2312.00 2324.00 2336.00 2348.00 2360.00 2372.00 2384.00 2396.00 2420.00 MH=z
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2390.000 -6.23 52.16 45.93 74.00 -28.07 peak
2 2390.000 -6.23 37.40 31.17 54.00 -22.83 AVG
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor

Issued Date :Jun. 23, 2021
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Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode GFSK, CH78
110.0 dBu¥/m

[\ FCC Class B _AbovelG_3M_PK

55

w

0.0
2450.000 2465.00 2480.00 2495.00 2510.00 2525.00 2540.00 255500 2570.00 260000 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -5.89 54.34 48.45 74.00 -25.55 peak
2 2483.500 -5.89 41.76 35.87 54.00 -18.13 AVG

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor

Issued Date :Jun. 23, 2021
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" CERPASS TECHNOLOGY CORP. Report No.: DEFB2105073

Power AC 120V/60Hz Pol/Phase HORIZONTAL

Test Mode GFSK, CH78

110.0  dBu¥/m

FCC Class B _AbovelG_3M_PK

55

0.0
2450.000 2465.00 2480.00 2495.00 2510.00 2525.00 2540.00 256500 2570.00 2600.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -5.89 64.31 58.42 74.00 -15.58 peak
2 2483.500 -5.89 51.62 45.73 54.00 -8.27 AVG

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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AC 120V/60Hz Pol/Phase VERTICAL

7 14-DQPSK , CHOO

Power

Test Mode
110.0 dBuV/m

FCC Class B _Abdvell G_3M_PK

55

l]-2|]3I]I]_I]I]IZI 2312.00 232400 2336.00 2348.00 2360.00 2372.00 2384.00 2396.00 2420.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -6.23 48.42 42.19 74.00 -31.81 peak
2 2390.000 -6.23 36.47 30.24 54.00 -23.76 AVG
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Power AC 120V/60Hz Pol/Phase HORIZONTAL

7 14-DQPSK , CHOO

Test Mode
110.0 dBu¥/m

FCC Class B _AbgvelG_3M_PK

55

W

0-20300.000 232.00 2324.00 2336.00 2348.00 2360.00 2372.00 2384.00 2396.00 2420.00 MWH=z
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2390.000 -6.23 51.95 45.72 74.00 -28.28 peak

2 2390.000 -6.23 38.37 32.14 54.00 -21.86 peak
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode 7 14-DQPSK , CH78
1100 dBu¥/m

{\ FCC Clazs B|_AbovelG_3M_PK

55

l]-2|]45I].I]I]I] 246500 2480.00 249500 2510.00 2525.00 2540.00 2555.00 2570.00 2600.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -5.89 55.51 49.62 74.00 -24.38 peak
2 2483.500 -5.89 43.13 37.24 54.00 -16.76 AVG
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Power

AC 120V/60Hz

Pol/Phase

HORIZONTAL

Test Mode

7 14-DQPSK , CH78

1100 dBuV/m

FCC Class B |_AbovelG_3M_PK

59

0-20450_000 2465.00 2480.00 2449500 2510.00 2525.00 254000 266500 2570.00 2600.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2483.500 -5.89 65.16 59.27 74.00 -14.73 peak
2 2483.500 -5.89 53.02 47.13 54.00 -6.87 AVG
Note:

measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
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Power AC 120V/60Hz Pol/Phase VERTICAL

Test Mode 8DPSK, CHOO0

1100 dBuV/m

FCC Class B _Abdvell G_3M_PK

55

l:I-2ﬂ3l]l]_I]I]l] 2312.00 2324 00 2336.00 2348.00 2360.00 2372.00 2384 00 2396.00 2420.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -6.23 48.96 42.73 74.00 -31.27 peak
2 2390.000 -6.23 36.81 30.58 54.00 -23.42 AVG
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Power AC 120V/60Hz Pol/Phase HORIZONTAL

Test Mode 8DPSK , CHOO

110.0  dBu¥/m

FCC Class B _AbgvelG_3M_PK

55

WMMWWM

0-20300.000 2312.00 2324.00 2336.00 2348.00 2360.00 2372.00 2384.00 2396.00 2420.00 MH=z
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuVv) (dBuV/m) (dBuV/m) (dB)

1 2390.000 -6.23 52.57 46.34 74.00 -27.66 peak
2 2390.000 -6.23 39.95 33.72 54.00 -20.28 AVG

Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode 8DPSK, CH78
110.0  dBu¥/m

[\ FCC Class B _AbovelG_3M_PK

55 0 P D AN

0-20450.000 2465.00 2480.00 2495.00 2510.00 2525.00 2540.00 2555.00 2570.00 2600.00 MH=z
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuVv) (dBuV/m) (dBuV/m) (dB)

1 2483.500 -5.89 55.33 49.44 74.00 -24.56 peak
2 2483.500 -5.89 41.65 35.76 54.00 -18.24 AVG

Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode 8DPSK, CH78
110.0 dBu¥/m
FCC Class B _AbovelG_3M_PK
55
0.0
2450.000 2465.00 2480.00 2495.00 2510.00 2525.00 2540.00 2555.00 2570.00 2600.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -5.89 64.54 58.65 74.00 -15.35 peak
2 2483.500 -5.89 52.31 46.42 54.00 -7.58 AVG

Note:

measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
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7. 20dB Bandwidth Measurement Data

7.1 Test 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 than125 mw.

7.2 Test Procedures

a.
b.
c.

7.3 Test Setup Layout

The transmitter output was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.

The 20 dB bandwidth is defined as the total spectrum the power of which is higher than

peak power minus 20 dB.

EUT

7.4 Test Result and Data

Cable

Attenuators

Spectrum Analyzer

Modulation Channel Frequency |20dB Bandwidth 2/3 20dB
Type (MH2z) (MHz) Bandwidth(KHz)
00 2402 0.954 636
GFSK
(1Mbps) 39 2441 0.960 640
78 2480 0.954 636
00 2402 1.281 854
d éﬁt?p Z)S K 39 2441 1.285 857
78 2480 1.314 876
00 2402 1.296 864
8DPSK
(3Mbps) 39 2441 1.301 867
78 2480 1.298 865
Note 2/3*20dB Bandwidth=20dB Bandwidth x 2/3
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Modulation Type: GFSK (1Mbps)

Channel: 00

Modulation Type: ©/4-DQPSK (2Mbps)

Channel: 00

Emmwmu\m-mw
*C ARET

Center Freq: 2402000000

=
03:53:49 PMn 15, 2021

Emmwmm-o«w Ea
e - Twn u

=y
03:56:08 5 oun 15, 2021

enter Freq 2.402000000 GHz o GHz i Radio Std: None enter Freq 2.402000000 GHz ﬂlj“’ﬁ'f Freg: 2402000000 GHz Radio Std: None
s Trig: FreaRun ‘AvglHold: 10/10 Trig: Free Run AvgiHold: 1040
AFGainLow sAtten: 14,08 Radio Devics: BTS #FGainLow satten: 1448 Radio Davice: BTS
10 dB/div Ref 15.00 dBm 10 dBidiv Ref 15.00 dBm
Log Log!
5 5
~ . R A
|
20| 20
«\ - : ) /—J" :
5. 45
i . - A A VRN
LA Vi S - T "]
750 750
[Center 2.402 GHz Span 3 MHz| [Center 2402 GHz Span 3 MHz|
ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| fRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 5.20 dBm Occupied Bandwidth Total Power 4.48 dBm
851.34 kHz 1.1761 MHz
Transmit Freq Error -6.781 kHz OBW Power 99.00 % Transmit Freq Error =5.709 kHz OBW Power 99.00 %
x dB Bandwidth 954.4 kHz x dB -20.00 dB x dB Bandwidth 1.281 MHz xdB -20.00 dB
s | LiFile <PICTURE PNG= saved staTus. s ararus
eyaight Spechrom Anshe: - Dccved W [E=mr Weysiaht Spectnam Anwhyzes - Occupied W ==
L = Tson i S Tonao | 03:54:26 Phoun 15, 2021 AL oo ac ENT] 1G4 AT 03:55:37 9M 3un 15, 2021
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AT P N
|~
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Yo e : ) //
. 45
o VoS ot o .
e I e
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858.33 kHz 1.1739 MHz
Transmit Freq Error -6.632 kHz OBW Power 99.00 % Transmit Freq Error -6.289 kHz OBW Power 99.00 %
x dB Bandwidth 958.5 kHz x dB -20.00 dB x dB Bandwidth 1.285 MHz xdB -20.00 dB
s | LiFile <PICTURE PNG= saved staTus. s ararus
Keysight Spectram Angiyze - Otcupied B =) Teysight Spectnar Amaher - Occupied BV ==
AL w_ [sie i 16N AUTO 03:54:45 PMJun 15, 2021 AL F_ 50 i 13:55:12 PHun 15, 2021
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Trig: Fres Run ‘AvglHold: 1010 - Trig: Free Run AvgiHold: 1040
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Occupied Bandwidth Total Power 4.18 dBm Occupied Bandwidth Total Power 3.84 dBm
852.26 kHz 1.1743 MHz
Transmit Freq Error <6.917 kHz OBW Power 99.00 % Transmit Freq Error =6.671 kHz OBW Power 99.00 %
x dB Bandwidth 953.6 kHz x dB -20.00 dB x dB Bandwidth 1.314 MHz x dB -20.00 dB
- e s p—
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Modulation Type: 8DPSK (3Mbps)
Channel: 00

eyaight Spechrom Anshe: - Dccved W ===
T = Tson i T sowseanr A | 03:56:31 PMN 15, 2021
enter Freq 2.402000000 GHz ‘Center Freq: 2.402000000 GHz Radio Std: None
s Trig: FreeRun ‘AvglHold: 10/10
AFGainLow sAtten: 1405 Radio Device: BTS
10 dBidiv Ref 15.00 dBm
lLog
5
e SN
0|
AT A
AT A==r
750
[Center 2.402 GHz Span 3 MHz|
ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 4.71 dBm
1.1796 MHz
Transmit Freq Error -4.126 kHz OBW Power 99.00 %
x dB Bandwidth 1.206 MHz x dB -20.00 dB
s status
eyaight Spechrom Anshe: - Dccved W ===
T = Tson i T sowseanr A | 03:57:01 PMn 15, 2021
enter Freq 2.441000000 GHz ‘Center Freq: 2.441000000 GHz Radio Std: None
s Trig: FreeRun ‘AvglHold: 10/10
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lLog
5
0| /‘
i 7 5
ot e b,
VTSI
750
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ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 4.14 dBm
1.1824 MHz
Transmit Freq Error -2.926 kHz OBW Power 99.00 %
x dB Bandwidth 1.301 MHz x dB -20.00 dB
s status
eyaight Spechrom Anshe: - Dccved W ===
T = Tson i T sowseanr A | 03:57:25 PMn 15, 2021
enter Freq 2.480000000 GHz ‘Center Freq: 2.480000000 GHz Radio Std: None
s Trig: FreeRun ‘AvglHold: 10/10
AFGalnLow SArten: 14d8 Radio Device: BTS
10 dBidiv Ref 15.00 dBm
lLog
B M
A N
0| /(‘
i
750
[Center 2.48 GHz Span 3 MHz|
ffRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 3.75 dBm
1.1822 MHz
Transmit Freq Error -3.893 kHz OBW Power 99.00 %
x dB Bandwidth 1.208 MHz x dB -20.00 dB
s status
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8. Frequencies Separation

8.1 Test 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.

8.2 Test Procedures

The transmitter output was connected to the spectrum analyzer.

By using the MaxHold function record the separation of two adjacent channels.

a.
b. Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.
C.
d.

Measure the frequency difference of these two adjacent channels.

8.3 Test Setup Layout

EUT

Cable

Attenuators Spectrum Analyzer

8.4 Test Result and Data

Modulation Channel Separation Limit
Type (MH2z) (MHz)
GFSK 1.000 0.640
n/4-DQPSK 1.000 0.876
8DPSK 1.000 0.867
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G AT
Avg Type: Log-Pw

Modulation Type: GFSK (1Mbps) Modulation Type: ©/4-DQPSK (2Mbps)
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9. Dwell Time on each channel

9.1 Test Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a

period of 0.4 seconds multiplied by the number of hopping channels employed.

9.2 Test Procedures

1. The transmitter output was connected to the spectrum analyzer.
2. Adjust the center frequency to measure frequency, then set zero span mode.
2. Set RBW of spectrum analyzer to 1 MHz and VBW to 1 MHz.

4. Measure the time duration of one transmission on the measured frequency.

9.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable
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9.4 Test Result and Data

Test Period = 0.4 (second/ channel) x 79 Channel = 31.6 sec

Length of '\'“”.’be.r Of : .

Modulation Type Frequency transmission transmission in a | Dwell Time | Limit

(MHz) time (ms) 31._6 (ms) (ms)

(79 Hopping*0.4)

GFSK (DH1) 2402 0.384 320.00 122.88 400

GFSK (DH3) 2402 1.650 160.00 264.00 400

GFSK (DH5) 2402 2.900 106.67 309.33 400

n/4-DQPSK (DH1) 2402 0.393 320.00 125.76 400

7/4-DQPSK (DH3) 2402 1.653 160.00 264.48 400

n/4-DQPSK (DH5) 2402 2.920 106.67 311.47 400

8DPSK (DH1) 2402 0.393 320.00 125.76 400

8DPSK (DH3) 2402 1.662 160.00 265.92 400

8DPSK (DH5) 2402 2.910 106.67 310.40 400
CERPASS TECHNOLOGY CORP. Issued Date :Jun. 23, 2021
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Modulation Type: GFSK (1Mbps)

DH1

Modulation Type: n/4-DQPSK (2Mbps)

DH1
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Modulation Type: 8DPSK (3Mbps)
DH1
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Test Period = 0.4 (second/ channel) x 20 Channel = 8 sec

Modulation Type

Freguency
(MH2z)

Length of
transmission

time (ms)

Number of

transmission in a 8
(20 Hopping*0.4)

Dwell Time

(ms)

Limit

(ms)

AFH (DH1)

2402-2421

0.567

160

90.72

400

AFH (DH3)

2402-2421

0.477

80

38.16

400

AFH (DH5)

2402-2421

4.380

53.33

233.59

400

Modulation Type: AFH (DH1)

Modulation Type: AFH (DH3)
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larker 2 567.000 ps )
PRG-Wide —+ Trig: Free Run

Avg Type: Log-Pwr
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10. Number of Hopping Channels

10.1 Test Limit
Frequency hopping systems in the 2400 ~ 2483.5 MHz band shall use at least 15 channels.
10.2 Test Procedures

a. The transmitter output was connected to the spectrum analyzer.
b. 2. Set RBW of spectrum analyzer to 300 KHz and VBW to 300 KHz.
c. 3. Set the MaxHold function, and then keep the EUT in hopping mode. Record all the

signals from each channel until each one has been record.

10.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

10.4 Test Result and Data

Modulation Type Number of hopping channels
GFSK 79
n/4-DQPSK 79
8DPSK 79
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Modulation Standard: GFSK (1Mbps)

Kepight Spectium Ansbas: - Swept SA
AL 3 e A SENSEINT
RBW 300 kHz pe: Log-Pwr

g
B Fast —+—  Trig: Free Run AvgiHold: 111
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I
I
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sTATUS

Modulation Standard: n/4-DQPSK (2Mbps)
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Modulation Standard: 8DPSK (3Mbps)
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11. Maximum Peak Output Power

11.1 Test Limit

The Maximum Peak Output Power Measurement is 21dBm.

11.2 Test Procedures

The antenna port( RF output )of the EUT was connected to the input( RF input )of a power meter.
Power was read directly from the meter and cable loss connection was added to the reading to

obtain power at the EUT antenna terminal. The EUT Output Power was set to maximum to

produce the worse case test result.

11.3 Test Setup Layout

EUT

Cable

Attenuators

Power Meter

11.4 Test Result and Data

Modulation Type | Channel Frequency (MHz) gm?t%ﬁtp(cc)jvéﬁqr) gﬁ;kuf(on\:vﬁ)
00 2402 -9.672 0.108
GFSK

(1Mbps) 39 2441 -10.29 0.094
78 2480 -10.546 0.088

14 DOPSK 00 2402 -9.713 0.107
4 (ZM;% 5 39 2441 -10.376 0.092
78 2480 -10.45 0.090

8DPSK 00 2402 -9.827 0.104
(3Mbps) 39 2441 -10.423 0.091
78 2480 -10.534 0.088
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12. Band Edges Measurement

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

12.2 Test Procedure

a. The transmitter output was connected to the spectrum analyzer via a low lose cable.
b. Set RBW of spectrum analyzer to 100 KHz and VBW of spectrum analyzer to 300 KHz with
convenient frequency span including 100 KHz bandwidth from band edge.

c. The band edges was measured and recorded.

12.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT
Cable
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12.4 Test Result and Data

Single test
Modulation Standard: GFSK (1Mbps)
Channel: 00

eyright Spectrum Ansbyzer - Swept 4. Lo e eyright Spectrum Anslyzer - Swept 54
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Mkr3 2.399 10 GHz| Mkr1 24.750 GH;
Ref Offset 11 4B Ref Offset 11 a8
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75 750
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#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts] #Res BW 100 #VBW 300 kHz
S N 7 ) 15 =S
| -1981dBm
240000GHz| 51442 dBm
2399 10GHz| 44070 dBm
Tl‘ 1
11 8 1

s saTs s aans

Modulation Standard: GFSK (1Mbps)
Channel: 39

eysight Spectrum Anshyzer - Swept SA Wepsight Spectrum Anlyces - Swept 54 [
AL T s ALIGN ATO AL W Tson i SesE T [ auovam | 035,01 P un 15, 2021
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Tl‘ i
11 ] 1
s stanus e —

Modulation Standard: GFSK (1Mbps)
Channel: 78
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Modulation Standard: 7z /4 DQPSK (2Mbps)
Channel: 00

Lo s
= sionamo | 030041 P 15,2021 TS GH SERSE,INT e vpe: Lo Z :
i Avg Type: LogPwr TecEizias g Jarker 14. z - vg Type: Log-Pwr 5]
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11 A 1
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Modulation Standard: 7z /4 DQPSK (2Mbps)
Channel: 39
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Modulation Standard: 7z /4 DQPSK (2Mbps)
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Modulation Standard: 8DPSK (3Mbps)
Channel: 00

Kepight Spectnom Anahyees - Swept S =i
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Modulation Standard: 8DPSK (3Mbps)
Channel: 39
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Modulation Standard: 8DPSK (3Mbps)
Channel: 78
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Hopping test
Modulation Standard: GFSK (1Mbps) Modulation Standard: GFSK (1Mbps)
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Modulation Standard: GFSK (1Mbps) Modulation Standard: 7 /4 DQPSK (2Mbps)
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Modulation Standard: 7z /4 DQPSK (2Mbps) Modulation Standard: 7 /4 DQPSK (2Mbps)
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