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History of this test report
U] Original
B Additional attachment as following record:

Attachment No. Issue Date Description

TEFB1903108 Mar. 29, 2019 Initial Issue

TEFB1910202 Oct. 25, 2019 Initial Issue with updates

Report Type Description
] Original report NA
[ | Derivative Report This sample provided has been confirmed to be identical

to the original report sample. The only difference are as
listed below. As it doesn’ t affect the test result, the
original report number: TEFB1903108 and content will
be used.

1. Appearance color change

2.Applicant information change(Product name, Model
No., Trademark)

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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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

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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2. Test Configuration of Equipment under Test

2.1 Feature of Equipment under Test

Product EVE Bluetooth Transmitter & Receiver
Test Model ABTADEVEWH

Frequency Range 2402~2480MHz

Number of Channels |79

Modulation GFSK (1Mbps), /4 DQPSK (2Mbps) and 8DPSK (3Mbps)
Data Rates Bluetooth: 1, 2, 3Mbps
Antenna Type PCB Antenna with 0dBi

Input: 5VDC, 0.12A
Capacity:140mAh, 0.518Wh

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

EUT Power Rating:

2.2 Carrier Frequency of Channels

Channel Fr?l\tjltﬁlezr;cy Channel Frt(el\cjltﬁezr;cy Channel Frt(a'\(jlt;'ezr;cy Channel Frt(a'\(jlt;'ezr;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 :Oct. 25,2019
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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

The complete test system included support units and EUT for RF test.
Run the test software “CSR BlueSuite 2.6.0 Blue Test3.exe”.

The following test mode was performed for conduction and radiation test:

Test Mode 1: GFSK: CH 00: 2402MHz, CH 39: 2441MHz, CH 78: 2480MHz.

Test Mode 2: /4 DQPSK : CH 00: 2402MHz, CH 39: 2441MHz, CH 78: 2480MHz.

Test Mode 3: 8DPSK: CH 00: 2402MHz, CH 39: 2441MHz, CH 78: 2480MHz.

2.4 Description of Test System

No Device Manufacturer | Model No. Description
1 Notebook SONY PCG-71811P R33021
Use Cable:
No. Cable Quantity Description
1 Micro USB Cable 1 0.15m Non Shielding
DC Cable 1 1.7m Non Shielding
USB Cable 1 1.0m Shielding
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
T-FD-507-0 Ver 1.0 Page No. 17 of 82
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2.5 General Information of Test
Cerpass Technology Corporation Test Laboratory
Address: No.10, Ln. 2, Lianfu St., Luzhu Dist., Taoyuan City
Test Site 33848, Taiwan (R.O.C.)
Tel:+886-3-3226-888
Fax:+886-3-3226-881
= Address: No.68-1, Shihbachongsi, Shihding Township,
New Taipei City 223, Taiwan, R.O.C.
Tel: +886-2-2663-8582
FCC TW1079, TW1061, TW1439
IC 4934E-1, 4934E-2
T-2205 for Telecommunication Test
C-4663 for Conducted emission test
vecl R-4399,R-4218 for Radiated emission test
G-10812, G-10813 for radiated disturbance above 1GHz
Frequency Range Investigated: | Conducted: from 150kHz to 30 MHz
Radiation: from 30 MHz to 25000MHz
) The test distance of radiated emission from antenna to
Test Distance:
EUT is 3 M.
2.6 Measurement Uncertainty
Measurement Item Measurement Uncertainty
Conducted Emission +2.71 dB
o Vertical : +3.89 dB
Radiation test (10m) below 1GHz X
Horizontal: +4.11 dB
L Vertical : #4.11 dB
Radiation test (3m) below 1GHz X
Horizontal: +4.10 dB
20 dB Bandwidth 7500 Hz
Maximum Peak Output Power 1.4 dB
100kHz Bandwidth of Frequency
+2.2dB
Band Edges
Power Spectral Density +1.3870 dB
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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3. Test Equipment and Ancillaries Used for Tests

Instrument Manufacturer Model No Serial No |Calibration Date| Valid Date
EMI Receiver R&S ESCI3 100821 2018/09/12 |2019/09/11
LISN Schwarzbeck NSLK 8127 8127-516 2018/09/11  |2019/09/10
Pulse Limiter R&S ESH3-z2 101933 2018/09/04 |2019/09/03
Bilog Antenna Schwarzbeck VULB9168 275 2018/09/17 |2019/09/16
Active Loop
Antenna EMCO 6507 40855 2018/05/22 |2019/05/21
Horn Antenna EMCO 3115 31601 2018/09/26 |2019/09/25
Horn Antenna EMCO 3116 31974 2018/09/07 |2019/09/06
Preamplifier | EM Electronics corp. EM330 60658 2018/10/04 |2019/10/03
Preamplifier |[EMC INSTRUMENTS EMC051845SE 980333 2018/09/18 |2019/09/17
Preamplifier |[EMC INSTRUMENTS EMC184045 980065 2018/10/31 |2019/10/30
MXG Vector
Signal KEYSIGHT N5182A MY50141551| 2018/10/07 |2019/10/06
Generator
Spectrum
Analyzer R&S FSP40 100219 2018/07/03 |2019/07/02
Bluetooth Test
Set Anritsu MT8852B 6261903476 | 2018/12/26 |2019/12/25
Attenuator KEYSIGHT 8491B MY39250705| 2018/09/04 |2019/09/03
Temp & Humi
chamber T-MACHINE TMJ-9712 T-12-040111| 2018/08/30 |2019/08/29
Software Farad Ez-EMC ver.ct3a1l N/A N/A
Software AUDIX E3 V8.2014-8-6 N/A N/A
Software Keysight N7607B Signal Studio| V3.0.0.0 N/A N/A
Software Keysight Inservice MonitorUtility N/A N/A N/A
o

Cerpass Technology Corp.
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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

on-board antenna

0dBi

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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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
(MHz) (dB p V) (dB p V)
0.15-0.5 66-56* 56-46*
0.5-5.0 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.

Issued Date :Oct. 25, 2019
Page No. :11 of 82
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5.3 Typical Test Setup

,o
/ /
|

] \ 80cm
80c! UJ
‘ 80cm °
1 —o
LISN v LISN
S Jd
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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5.4 Test Result and Data

Test Mode : Normal Link Phase : Line

Temperature : 20°C Humidity: 51%

Pressur(mbar) : 1002 Date: Mar. 24, 2019
80.0 dBu¥

\ FCC Class B Conduction{QP)

40

peak

L&\AVE

0.0
0.150 05 (MHz] 5 30.000
No. | Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 10.06 42.36 52.42 65.99 -13.57 QP
2 0.1500 10.06 31.25 41.31 55.99 -14.68 AVG
3 0.1607 10.06 41.29 51.35 65.42 -14.07 QP
4 0.1607 10.06 30.27 40.33 55.42 -15.09 AVG
5 0.2980 10.00 37.75 47.75 60.30 -12.55 QP
6 0.2980 10.00 26.04 36.04 50.30 -14.26 AVG
7 0.3500 9.97 34.00 43.97 58.96 -14.99 QP
8 0.3500 9.97 23.23 33.20 48.96 -15.76 AVG
9 0.4980 9.89 28.03 37.92 56.03 -18.11 QP
10 0.4980 9.89 21.00 30.89 46.03 -15.14 AVG
11 1.3940 10.49 25.29 35.78 56.00 -20.22 QP
12 1.3940 10.49 20.60 31.09 46.00 -14.91 AVG

Note: Measurement Level = Reading Level + Correct Factor+ Attenuator

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
T-FD-507-0 Ver 1.0 Page No. :13 of 82
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Test Mode : Normal Link Phase : Neutral
Temperature : 20°C Humidity: 51%
Pressur(mbar) : 1002 Date: Mar. 24, 2019
80.0 dBuV
\ FCC Class B Conduction{QP)
40
AVG
0.0
0.150 0.5 [MHz] 5 30.000
No. | Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 10.06 41.92 51.98 65.99 -14.01 QP
2 0.1500 10.06 30.56 40.62 55.99 -15.37 AVG
3 0.2391 10.04 37.20 47.24 62.12 -14.88 QP
4 0.2391 10.04 2519 35.23 52.12 -16.89 AVG
5 0.2740 10.02 36.49 46.51 60.99 -14.48 QP
6 0.2740 10.02 23.85 33.87 50.99 -17.12 AVG
7 0.3914 9.95 29.24 39.19 58.03 -18.84 QP
8 0.3914 9.95 20.53 30.48 48.03 -17.55 AVG
9 0.4620 9.91 25.83 35.74 56.66 -20.92 QP
10 0.4620 9.91 18.34 28.25 46.66 -18.41 AVG
11 1.3820 10.14 21.25 31.39 56.00 -24.61 QP
12 1.3820 10.14 16.38 26.52 46.00 -19.48 AVG

Note: Measurement Level = Reading Level + Correct Factor+ Attenuator

Cerpass Technology Corp.
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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(MHz) 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 p VI M)
30-230 10 30
230-1000 10 37

Cerpass Technolo
T-FD-507-0 Ver 1.0

gy Corp.

Issued Date :Oct. 25, 2019
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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.

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

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

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.

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.

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

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.

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 :Oct. 25, 2019
T-FD-507-0 Ver 1.0 Page No. 116 of 82



Report No.: TEFB1910202

i,

2
ww*" CERPASS TECHNOLOGY CORP.

6.3 Typical Test Setup
Below 30MHz Test Setup

Antenna
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e 1 | Equipment under Test
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t |
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Above 1GHz Test Setup
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3m —>
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Turn Table

M
-

\ \Absnrher
Ground Plane
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6.3.1 Test Result and Data

The 9kHz-30MHz spurious emission is under limit 20dB more.

Below 1GHz
Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 1 Temperature 18 °C
Test Date Mar. 24, 2019 Humidity 49 %
Memo CH 00 Atmospheric Pressure 1008 hpa
80.0 dBu¥/m
FCC Class B 3M Radiation
a0l | -
34 2
2
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 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 71.7099 -17.20 41.71 24 .51 40.00 -15.49 | peak 100 32
2 149.3100 -12.98 39.04 26.06 43.50 -17.44 | peak 100 5
3 198.7800 -8.98 39.91 30.93 43.50 -12.57 | peak 100 79
4 210.4199 -8.57 39.31 30.74 43.50 -12.76 | peak 100 228
5 475.2300 -2.15 34.18 32.03 46.00 -13.97 | peak 100 13
6 597.4500 -2.15 39.23 37.08 46.00 -8.92 | peak 100 106

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0
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Power AC120V/60Hz Pol/Phase HORIZONTAL

Test Mode Mode 1 Temperature 18 °C

Test Date Mar. 24, 2019 Humidity 49 %

Memo CHO00 Atmospheric Pressure 1008 hpa
80.0 dBuv/m

FCC Clazz B 3M Radiation
s |
3
2 4 2 Z

0.0

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 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 71.7099 -17.20 42.83 25.63 40.00 -14.37 | peak 100 16
2 198.7800 -9.86 39.78 29.92 43.50 -13.58 | peak 100 307
3 259.8899 -5.91 40.86 34.95 46.00 -11.05 | peak 200 0
4 399.5699 -6.46 36.41 29.95 46.00 -16.05 | peak 200 218
5 666.3200 -2.33 34.28 31.95 46.00 -14.05 | peak 100 1
6 739.0700 0.19 31.50 31.69 46.00 -14.31 | peak 100 78
Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
o

Cerpass Technology Corp.
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o
Above 1GHz
Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 1 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CHO00 Atmospheric Pressure 1010 hpa
80.0 dBu¥/m
FCC Clasz B Radiation [above 1GHz] peak
6
1 4 [
40 2 2
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 | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1453.333 -15.04 57.04 42.00 74.00 -32.00 peak
2 3096.667 -5.72 44.52 38.80 74.00 -35.20 peak
3 3578.333 -3.33 43.47 40.14 74.00 -33.86 peak
4 4804.000 1.23 40.48 41.71 74.00 -32.29 peak
5 6071.667 3.29 37.83 41.12 74.00 -32.88 peak
6 7206.000 5.88 37.79 43.67 74.00 -30.33 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.

T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
Page No. :20 of 82



©°

CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 1 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CHO00 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation (above 1GHz) peak
b
10 1 2 3 % 3
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 | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1425.000 -15.29 57.06 41.77 74.00 -32.23 peak
2 3125.000 -5.57 4517 39.60 74.00 -34.40 peak
3 3578.333 -3.33 43.91 40.58 74.00 -33.42 peak
4 4804.000 1.23 39.11 40.34 74.00 -33.66 peak
5 6043.333 3.28 38.37 41.65 74.00 -32.35 peak
6 7206.000 5.88 38.32 44.20 74.00 -29.80 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 1 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH 39 Atmospheric Pressure  :| 1010 hpa
80.0 dBu¥/m
FCC Clasz B Badiation [above 1GHz] peak
1 5
40 2 3 4 2
0.0

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 | Detector
(MHz) (dB/m) (dBuv) (dBuV/m) (dBuV/m) (dB)
1 1425.000 -15.29 57.07 41.78 74.00 -32.22 peak
2 3011.667 -6.17 44.70 38.53 74.00 -35.47 peak
3 4173.333 -1.01 41.44 40.43 74.00 -33.57 peak
4 4882.000 1.38 37.97 39.35 74.00 -34.65 peak
5 6071.667 3.29 37.64 40.93 74.00 -33.07 peak
6 7323.000 6.34 35.76 42.10 74.00 -31.90 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Power : | AC120V/60Hz Pol/Phase :| VERTICAL
Test Mode : | Mode 1 Temperature 11 25°C
Test Date ;| Mar. 21, 2019 Humidity 11 52 %
Memo ;| CH39 Atmospheric Pressure  :| 1010 hpa
g0.0  dBuV/m

FCC Clasz B Badiation [above 1GHz] peak

10 : 2 3 % 3 X
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 350000 11200.00 12500.00 1460000 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 1538.333 -14.39 56.33 41.94 74.00 -32.06 peak
2 2133.333 -11.16 49.26 38.10 74.00 -35.90 peak
3 3550.000 -3.43 42.90 39.47 74.00 -34.53 peak
4 4882.000 1.38 38.95 40.33 74.00 -33.67 peak
5 6695.000 4.09 37.53 41.62 74.00 -32.38 peak
6 7323.000 6.34 36.05 42.39 74.00 -31.61 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
T-FD-507-0 Ver 1.0 Page No. :23 of 82
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. CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Power : | AC120V/60Hz Pol/Phase ;| HORIZONTAL
Test Mode : | Mode 1 Temperature 11 25°C
Test Date ;| Mar. 21, 2019 Humidity 11 52 %
Memo :| CH78 Atmospheric Pressure  :| 1010 hpa
80.0  dBuV/m
FCC Clasz B Badiation [above 1GHz] peak
1 5
40 2 3 4 3
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 350000 11200.00 12500.00 1460000 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1425.000 -15.29 57.89 42.60 74.00 -31.40 peak
2 3011.667 -6.17 44.61 38.44 74.00 -35.56 peak
3 3578.333 -3.33 42.45 39.12 74.00 -34.88 peak
4 4960.000 1.52 38.00 39.52 74.00 -34.48 peak
5 5986.667 3.23 37.87 41.10 74.00 -32.90 peak
6 7440.000 6.80 35.77 42.57 74.00 -31.43 peak
Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
Cerpass Technology Corp. Issued Date :Oct. 25, 2019

T-FD-507-0 Ver 1.0 Page No. :24 of 82
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. CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Power : | AC120V/60Hz Pol/Phase :| VERTICAL
Test Mode : | Mode 1 Temperature 11 25°C
Test Date ;| Mar. 21, 2019 Humidity 11 52 %
Memo :| CH78 Atmospheric Pressure  :| 1010 hpa
80.0 dBu¥/m
FCC Class B Radiation [above 1GHz] peak
1 4 26
10 2 3
0.0
1000.000 Z700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12390000 14600.00 1800000 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1425.000 -15.29 57.10 41.81 74.00 -32.19 peak
2 3351.667 -4.38 4410 39.72 74.00 -34.28 peak
3 4960.000 1.52 38.11 39.63 74.00 -34.37 peak
4 6100.000 3.30 38.39 41.69 74.00 -32.31 peak
5 7120.000 5.55 37.52 43.07 74.00 -30.93 peak
6 7440.000 6.80 35.44 42.24 74.00 -31.76 peak
Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 2 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CHO00 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation (above 16Hz) peak
; 6
40| 1 AN 3
0.0
1000.000 Z700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12390000 14600.00 1800000 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1566.667 -14.23 52.76 38.53 74.00 -35.47 peak
2 2530.000 -9.38 47.40 38.02 74.00 -35.98 peak
3 3465.000 -3.78 43.96 40.18 74.00 -33.82 peak
4 4804.000 1.23 41.58 42.81 74.00 -31.19 peak
5 6015.000 3.27 37.68 40.95 74.00 -33.05 peak
6 7206.000 5.88 39.66 45.54 74.00 -28.46 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 2 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH 00 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation (above 16Hz) peak
] 5
0 3 3 3
0.0
1000.000 Z700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12390000 14600.00 1800000 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1623.333 -13.90 54.48 40.58 74.00 -33.42 peak
2 1821.667 -12.76 52.67 39.91 74.00 -34.09 peak
3 3380.000 -4.23 4419 39.96 74.00 -34.04 peak
4 4804.000 1.23 41.33 42.56 74.00 -31.44 peak
5 5986.667 3.23 37.79 41.02 74.00 -32.98 peak
6 7206.000 5.88 39.12 45.00 74.00 -29.00 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Page No.
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 2 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH 39 Atmospheric Pressure 1010 hpa
80.0 dBu¥/m
FCC Class B Radiation [above 1GHz] peak
4 5 %
40 5 2 3
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 Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2048.333 -11.52 47.68 36.16 74.00 -37.84 peak
2 2926.667 -6.72 44.02 37.30 74.00 -36.70 peak
3 4400.000 0.15 38.90 39.05 74.00 -34.95 peak
4 4882.000 1.38 40.26 41.64 74.00 -32.36 peak
5 6100.000 3.30 38.27 41.57 74.00 -32.43 peak
6 7323.000 6.34 37.85 44 .19 74.00 -29.81 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Issued Date :Oct. 25, 2019
:28 of 82
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. CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Power : | AC120V/60Hz Pol/Phase | VERTICAL
Test Mode : | Mode 2 Temperature 11 25°C
Test Date ;| Mar. 21, 2019 Humidity 11 52 %
Memo ;| CH39 Atmospheric Pressure  :| 1010 hpa
80.0  dBuV/m
FCC Clasz B Badiation [above 1GHz] peak
1 b
5
a0| | 5 3
0.0
1000000 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 | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1396.667 -15.55 55.09 39.54 74.00 -34.46 peak
2 2473.333 -9.69 46.49 36.80 74.00 -37.20 peak
3 3606.667 -3.24 40.96 37.72 74.00 -36.28 peak
4 4882.000 1.38 40.35 41.73 74.00 -32.27 peak
5 6100.000 3.30 37.41 40.71 74.00 -33.29 peak
6 7323.000 6.34 37.43 43.77 74.00 -30.23 peak
Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 2 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH78 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation (above 16Hz) peak
b
w1 3
0.0
1000.000 Z700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12390000 14600.00 1800000 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1708.333 -13.41 53.10 39.69 74.00 -34.31 peak
2 1878.333 -12.43 52.25 39.82 74.00 -34.18 peak
3 3606.667 -3.24 43.58 40.34 74.00 -33.66 peak
4 4960.000 1.52 38.26 39.78 74.00 -34.22 peak
5 6468.333 3.45 38.08 41.53 74.00 -32.47 peak
6 7440.000 6.80 36.91 43.71 74.00 -30.29 peak

Note: Level = Reading + Factor
Margin = Level — Limit

Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019

Page No.

:30 of 82



©°

CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 2 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH78 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation [above 1GHz] peak
1 5 &

40

s ll?unu.uuu 270000 440000 610000 780000 950000 1120000 12300.00 1460000 1800000 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1510.000 -14.55 53.57 39.02 74.00 -34.98 peak
2 3465.000 -3.78 43.87 40.09 74.00 -33.91 peak
3 4655.000 0.95 38.20 39.15 74.00 -34.85 peak
4 4960.000 1.52 40.23 41.75 74.00 -32.25 peak
5 6581.667 3.72 38.12 41.84 74.00 -32.16 peak
6 7440.000 6.80 36.41 43.21 74.00 -30.79 peak

Note: Level = Reading + Factor

Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019

Page No.

:31 0f 82



©°

CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Power : | AC120V/60Hz Pol/Phase ;| HORIZONTAL
Test Mode : | Mode 3 Temperature 11 25°C
Test Date ;| Mar. 21, 2019 Humidity 11 52 %

Memo : | CHOO Atmospheric Pressure  :| 1010 hpa
80.0 dBuv/m

FCC Class B Radiation [above 1GHz] peak

a4 23 3
0.0
1000000 270000 440000 610000 780000 950000 1120000 1290000 1460000 18000_00 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 1708.333 -13.41 53.05 39.64 74.00 -34.36 peak
2 2983.333 -6.34 44.98 38.64 74.00 -35.36 peak
3 3125.000 -5.57 44.60 39.03 74.00 -34.97 peak
4 4804.000 1.23 42.01 43.24 74.00 -30.76 peak
5 5958.333 3.16 38.02 41.18 74.00 -32.82 peak
6 7206.000 5.88 38.94 44.82 74.00 -29.18 peak

Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
T-FD-507-0 Ver 1.0 Page No. :32 of 82
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""" CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power : AC120V/60Hz Pol/Phase VERTICAL

Test Mode : Mode 3 Temperature 25°C

Test Date : Mar. 21, 2019 Humidity 52 %

Memo : CH 00 Atmospheric Pressure 1010 hpa
80.0 dBu¥/m

FCC Class B Radiation [above 1GHz] peak
. 6
5

40/ 2 2
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 | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1595.000 -14.06 52.97 38.91 74.00 -35.09 peak
2 2473.333 -9.69 47.56 37.87 74.00 -36.13 peak
3 3493.333 -3.64 43.87 40.23 74.00 -33.77 peak
4 4804.000 1.23 41.53 42.76 74.00 -31.24 peak
5 6100.000 3.30 37.88 41.18 74.00 -32.82 peak
6 7206.000 5.88 39.01 44.89 74.00 -29.11 peak

Note: Level = Reading + Factor
Margin = Level — Limit

Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 3 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH 39 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation (above 16Hz) peak
3
40 1 . 3 X
0.0
1000.000 Z700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12390000 14600.00 1800000 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1850.000 -12.59 50.99 38.40 74.00 -35.60 peak
2 2501.667 -9.57 47.30 37.73 74.00 -36.27 peak
3 3351.667 -4.38 43.82 39.44 74.00 -34.56 peak
4 4882.000 1.38 39.86 41.24 74.00 -32.76 peak
5 6015.000 3.27 38.08 41.35 74.00 -32.65 peak
6 7323.000 6.34 37.52 43.86 74.00 -30.14 peak

Note: Level = Reading + Factor
Margin = Level — Limit

Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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. CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Power : | AC120V/60Hz Pol/Phase :| VERTICAL
Test Mode : | Mode 3 Temperature 11 25°C
Test Date ;| Mar. 21, 2019 Humidity 11 52 %
Memo ;| CH39 Atmospheric Pressure  :| 1010 hpa
80.0 dBu¥/m
FCC Clasz B Badiation [above 1GHz] peak
4 b
50| 3 2 3 5
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 350000 11200.00 12500.00 1460000 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1481.667 -14.78 54.87 40.09 74.00 -33.91 peak
2 2501.667 -9.57 48.13 38.56 74.00 -35.44 peak
3 3521.667 -3.53 42.47 38.94 74.00 -35.06 peak
4 4882.000 1.38 41.35 42.73 74.00 -31.27 peak
5 6411.667 3.42 37.36 40.78 74.00 -33.22 peak
6 7323.000 6.34 37.40 43.74 74.00 -30.26 peak
Note: Level = Reading + Factor
Margin = Level — Limit
Factor= Antenna Factor + Cable Loss - Amplifier Factor
Cerpass Technology Corp. Issued Date :Oct. 25, 2019

T-FD-507-0 Ver 1.0 Page No. :35 of 82
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode Mode 3 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH78 Atmospheric Pressure 1010 hpa
80.0 dBuV/m
FCC Class B Radiation (above 16Hz) peak
b
40 ] 2 3 3 %
0.0
1000.000 Z700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12390000 14600.00 1800000 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1821.667 -12.76 52.00 39.24 74.00 -34.76 peak
2 2955.000 -6.53 45.18 38.65 74.00 -35.35 peak
3 3635.000 -3.14 42.24 39.10 74.00 -34.90 peak
4 4960.000 1.52 38.31 39.83 74.00 -34.17 peak
5 6355.000 3.40 36.99 40.39 74.00 -33.61 peak
6 7440.000 6.80 36.91 43.71 74.00 -30.29 peak

Note: Level = Reading + Factor
Margin = Level — Limit

Factor= Antenna Factor + Cable Loss - Amplifier Factor

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode Mode 3 Temperature 25°C
Test Date Mar. 21, 2019 Humidity 52 %
Memo CH78 Atmospheric Pressure ;1 1010 hpa
80.0  dBuV/m
FCC Clasz B Badiation [above 1GHz] peak
4 5 b
wf ), 3
0.0
1000.000 2700.00 4400.00 6100.00 7800.00 350000 11200.00 12500.00 1460000 18000.00 MHz
No. Frequency Factor Reading Level Limit Margin | Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 1595.000 -14.06 53.16 39.10 74.00 -34.90 peak
2 2076.667 -11.40 48.67 37.27 74.00 -36.73 peak
3 3946.667 -2.07 40.52 38.45 74.00 -35.55 peak
4 4960.000 1.52 40.15 41.67 74.00 -32.33 peak
5 6326.667 3.39 37.81 41.20 74.00 -32.80 peak
6 7440.000 6.80 36.44 43.24 74.00 -30.76 peak
Note: Level = Reading + Factor

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

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0
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“<#” CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202

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. The transmitter output was connected to the spectrum analyzer.
b. Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.
c. The 20 dB bandwidth is defined as the total spectrum the power of which is higher than

peak power minus 20 dB.

7.3 Test Setup Layout

EUT

Spectrum

Analyzer

7.4 Test Result and Data
Test Date: Mar. 24, 2019
Atmospheric pressure: 1020 hPa

Temperature: 25°C

Humidity: 55%

1M
Channel Frequency 20dB Bandwidth 2/3 of 20dB Bandwidth
(MHz) (MHz) (MHz)
00 2402 0.942 628
39 2441 0.941 627
78 2480 0.938 625
2M
Channel Frequency 20dB Bandwidth 2/3 of 20dB Bandwidth
(MHz) (MHz) (MHz)
00 2402 1.231 821
39 2441 1.232 821
78 2480 1.267 845
3M
Channel Frequency 20dB Bandwidth 2/3 of 20dB Bandwidth
(MHz) (MHz) (MHz)
00 2402 1.263 842
39 2441 1.263 842
78 2480 1.268 845

Cerpass Technology Corp.

T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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""" CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Modulation Standard: GFSK (1Mbps)
Channel: 00

[E=E = =S

SENSE:INT]

| ALIGN AUTO | 09:26:54 AM Mar24, 2019

BE Keysight Spectrum Analyzer - Occupied BW
RL [ RF [500 AC | | |
[Center Freq 2.402000000 GHz |

I ‘ #IFGain:Low

Center Freq: 2.402000000 GHz
—»—~ Trig: FreeRun
#Atten: 24 dB

Radio Std: None
Avg|Hold: 10110
Radio Device: BTS

10 dBIdiv Ref 10.00 dBm

|L

og

000

-10.0

-20.0 7

-30.0

-40.0

-50.0

-60.0

-70.0

-50.0

Center 2.402 GHz
Res BW 30 kHz

Span 3 MHz
Sweep 3.2 ms

#VBW 100 kHz

MSG

Occupied Bandwidth Total Power 12.8 dBm
860.41 kHz
Transmit Freq Error -149 Hz OBW Power 99.00 %
x dB Bandwidth 941.8 kHz x dB -20.00 dB
STATUS

Modulation Standard: GFSK (1Mbps)
Channel: 39

[E=E = =S

SENSE:INT] [

ALIGN AUTO | 09:26:26 AM Mar24, 2019

BE Keysight Spectrum Analyzer - Occupied BW
RL [ RF [500 AC | | |
[Center Freq 2.441000000 GHz |

#IFGain:Low

Center Freq: 2.441000000 GHz
—»—~ Trig: FreeRun
#Atten: 24 dB

Radio Std: None
Avg|Hold: 10110
Radio Device: BTS

10 dBIdiv Ref 10.00 dBm

|L

og

000

-10.0

-20.0
-30.0 /1

-40.0

o

-50.0

-60.0

-70.0

-50.0

Center 2.441 GHz
Res BW 30 kHz

Span 3 MHz

#VBW 100 kHz Sweep 3.2 ms|

Occupied Bandwidth

852.94 kHz
-7.668 kHz
940.8 kHz

Transmit Freq Error
x dB Bandwidth

MSG

Total Power

OBW Power
x dB

11.8 dBm

99.00 %
-20.00 dB

STATUS

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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Report No.: TEFB1910202

Modulation Standard: GFSK (1Mbps)

Channel: 78
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:25:56 AM Mar 24, 2019
|(—:enter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold: 10110
I ‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
| 10 dBidiv Ref 10.00 dEBm
Log
0,00
10,0 \
20,0 7
300
400 A/\/M'\_w_/‘/w R\ . ol
oo \\ M STy
-50.0
70,0
90,0
Center 2.48 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power 11.4 dBm
855.72 kHz
Transmit Freq Error -6.589 kHz OBW Power 99.00 %
x dB Bandwidth 937.8 kHz x dB -20.00 dB
MSG STATUS
Modulation Standard: /4 DQPSK (2Mbps)
Channel: 00
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:24:17 AM Mar 24, 2019
|(—:enter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold: 10110
I ‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
| 10 dBidiv Ref 10.00 dEBm
Log
0,00 \\/f\_,\,\
10,0 Nl
A
20,0
400 et D, _f“"\_,/ \quﬂummn
500 L] et
-50.0
70,0
90,0
Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power 10.1 dBm
1.1650 MHz
Transmit Freq Error -10.363 kHz OBW Power 99.00 %
x dB Bandwidth 1.231 MHz x dB -20.00 dB
MSG STATUS

Cerpass Technology Corp.
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Modulation Standard: /4 DQPSK (2Mbps)

Channel: 39
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:24:47 AM Mar 24, 2019
|(—:enter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
| 10 dBidiv Ref 10.00 dEBm
Log
0,00 W
P N
10,0 f«“‘/
20,0
400 WW\,N—J \\/\JWW
50,0
-50.0
70,0
90,0
Center 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power 10.1 dBm
1.1744 MHz
Transmit Freq Error -10.939 kHz OBW Power 99.00 %
x dB Bandwidth 1.232 MHz x dB -20.00 dB

MSG

STATUS

Modulation Standard: /4 DQPSK (2Mbps)

Channel: 78
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:25:13 AM Mar 24, 2019
|(—:enter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold: 10110
I ‘ #IFGain:Low #Atten: 24 dB Radio Device: BTS

10 dBidiv Rel 10.00 dBm

|L

og

0oo

P

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-50.0

Center 2.48 GHz

Res BW 30 kHz #VBW 100 kHz

Span 3 MHz
Sweep 3.2ms

Occupied Bandwidth Total Power

1.2140 MHz
-7.220 kHz
1.267 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

10.4 dBm

99.00 %
-20.00 dB

STATUS

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Modulation Standard: 8DPSK (3Mbps)

Channel: 00
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:23:36 AM Mar 24, 2019
|(—:enter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold: 10110
I #IFGain:Low #Atten: 24 dB Radio Device: BTS

10 dBidiv Rel 10.00 dBm

|L

og

0oo

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-50.0

Center 2.402 GHz

Res BW 30 kHz #VBW 100 kHz

Span 3 MHz
Sweep 3.2ms

Occupied Bandwidth Total Power 10.8 dBm
1.1575 MHz
Transmit Freq Error -6.783 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz x dB -20.00 dB
MSG STATUS
Modulation Standard: 8DPSK (3Mbps)
Channel: 39
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:23:07 AM Mar 24, 2019
|(—:enter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold: 10110
I ‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
| 10 dBldiv Rel 10.00 dBm
Log
0.0
S~ N
-10.0 = ~—
-20.0
-30.0 /
400 MMH"’J \”""v
-50.0
-50.0
-70.0
-60.0
Center 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power 10.7 dBm
1.1669 MHz
Transmit Freq Error -8.464 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz x dB -20.00 dB
MSG STATUS

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0
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Modulation Standard: 8DPSK (3Mbps)

Channel: 78
BE Keysight Spectrum Analyzer - Occupied BW ===
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO | 09:22:35 AM Mar 24, 2019
|; dB -20.00 dB | Center Freq: 2.480000000 GHz Radio Std: None
+p. Trig: FreeRun Avg|Hold: 10110
I ‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
| 10 dBldiv Rel 10.00 dBm
Log
0.0
o0 [~ -
\’_\-
-20.0
-300 ke / S
-40.0
-50.0
-50.0
-70.0
-60.0
Center 2.48 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power 11.0 dBm
1.2085 MHz
Transmit Freq Error -12.102 kHz OBW Power 99.00 %
x dB Bandwidth 1.268 MHz x dB -20.00 dB
MSG STATUS
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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Report No.: TEFB1910202

8. Frequencies Separation

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.

8.1 Test Limit
8.2 Test Procedures
a.
b.
C.
d.
8.3 Test Setup Layout
T Spectrum
Analvzer

8.4 Test Result and Data

Test Date: Mar. 24, 2019
Atmospheric pressure: 1020 hPa

Temperature: 25°C
Humidity: 55%

The transmitter output was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.
By using the MaxHold function record the separation of two adjacent channels.

Measure the frequency difference of these two adjacent channels.

1M
Frequency (MHz) Channel Separation Limit 2/3 of 20dB Bandwidth
(MHz) (MHz) (MHz)
2402 1.000 > 2/3 of 20dB Bandwidth 0.628
2441 1.000 > 2/3 of 20dB Bandwidth 0.627
2480 1.000 > 2/3 of 20dB Bandwidth 0.625
2M
Frequency (MHz) Channel Separation Limit 2/3 of 20dB Bandwidth
(MHz) (MHz) (MHz)
2402 1.000 > 2/3 of 20dB Bandwidth 0.821
2441 1.000 > 2/3 of 20dB Bandwidth 0.821
2480 1.000 > 2/3 of 20dB Bandwidth 0.845
3M
Frequency (MHz) Channel Separation Limit 2/3 of 20dB Bandwidth
(MHz) (MHz) (MHz)
2402 1.000 > 2/3 of 20dB Bandwidth 0.842
2441 1.000 > 2/3 of 20dB Bandwidth 0.842
2480 1.000 > 2/3 of 20dB Bandwidth 0.845

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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* CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Modulation Standard: GFSK (1Mbps)

ri Keysight Spectrum Analyzer - Swept SA = =R
RL RF [s0e ac | | SENSE:INT] | ALIGN AUTO | 10:20:58 AM Mar 24, 2019
[Marker 1 A 1.000000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Wide —+— Trig: FreeRun Avg|Hold: 11 TYREIM
IFGain:Low Atten: 24 dB DETIP NNNNN
Ref Offect2 db AMKr1 1.000 MHz
10dBidiv__Ref 15.00 dBm -0.012 dB
°d Il 1A2
. hen e i
-5.00
450 r/J \'\,\ f»/J \’\/\V\
=250 /\' M,
/7 N
-45.0 \.H’ﬂk.ﬂ/v W\rﬁ“\ﬁvﬂ\m
EAD W\\ »
T
5.0
750
Center 2.441000 GHz Span 5.000 MHz|
Res BW 30 kHz #/BW 100 kHz Sweep 5.333 ms (1001 pts)
| S BT W 0 77 2 V- -
1| A2 f [(A) 1.000 MHz | (A) -0.012dB
2| F f 2.440 000 GHz 3.247 dBm
3
4
5 =
6
7
8
9
10
11 -
] m »
MSG STATUS
Modulation Standard: /4 DQPSK (2Mbps)
Fﬁ Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0a AcC | | SENSE:INT| | ALIGN AUTO | 10:19:58 AM Mar24, 2019
(Marker 1 A 1.000000000 MHz Avg Type: Log-Pwr TR*DEFZ 3456
PNO: Wide -+~ T1rig: FreeRun Avg|Hold: 11 TVPE| M WA
IFGain:Low Atten: 24 dB DET|P NNNNN
Fof Offeot 2 dB AMkr1 1.000 MHZ
10 dBidiv__Ref 15.00 dBm -0.730 dB
°d {AZ
5.00
.00 n 2&21’\ , i)
ALY MR AT VAV VAl I PP
150 // \\\
250 ,/ \
0 T o] VWW\H
-45.0
-B5.0
750
Center 2.441000 GHz Span 5.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 5.333 ms (1001 pts)
oo maea x| fonon [eowcroneora o Fovcronae B
1| A2 f [(A) 1.000 MHz | (A) -0.730dB
2| F f 2.440 005 GHz 2.025dBm
ki
[ L
7
8
9
10
11 -
MSG STATUS
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“" CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
Modulation Standard: 8DPSK(3Mbps)
ri Keysight Spectrum Analyzer - Swept 5A == =
RL | RF [500 AC | | | SENSE:INT] | ALIGN AUTO | 10:18:50 AM Mar 24, 2019
[Marker 1 A -1.000000000 MHz ] Avg Type: Log-Pwr TeCE[12345 6
PNO: Wide —+— Trig: Free Run Avg|Hold: 11 TYPE| M WY
IFGain:Low Atten: 24 dB DET|P NNNNN
AMKr1 -1.000 MH2]
Ref Dffset2 dB
||10 dBidiv__Ref 15.00 dBm -0.181 dB
Log 1A2
500 # ’
s P A en
150
250 //" \\
Rl v “—""\/WM,_/\I\»\\
-45.0
w0 \“"‘“‘\z\f’\r-—f\,—'\f"“
-65.0
750
Center 2.441000 GHz Span 5.000 MHz
|I#Res BW 30 kHz #/BW 100 kHz Sweep 5.333 ms (1001 pts)
oo e x| fonon [eowcroneorl o Fovcronee B
1] A2 f [(A) -1.000 MHz | (A) -0.181dB
2| F f 2.441 005 GHz 1.983 dBm
3
4
5 =
6
7
8
9
10
11 -
MSG STATUS
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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. CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
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
T Spectrum
Analvzer
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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9.4 Test Result and Data

Test Date : Mar. 24, 2019 Temperature : 22C

Atmospheric pressure : 1017 hPa Humidity : 60 %

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

Modulation Standard: GFSK(1Mbps)

DH 1
Pulse Time | Total of Dwell | Period Time Limit

(ms) (ms) (s) (ms) Result
0.423 135. 36 31.6 400 PASS

Remark:Total of Dwell =pulse Time* (1600/2)/79%Period Time

DH 3
Pulse Time | Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
1.675 268. 00 31.6 400 PASS

Remark:Total of Dwell =pulse Time*(1600/4)/79%Period Time

DH 5
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
2.925 312.00 31.6 400 PASS

Remark:Total of Dwell =pulse Time* (1600/6)/79%Period Time

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0

Issued Date :Oct. 25, 2019
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

Modulation Standard: z /4 DQPSK(2Mbps)

DH 1
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
0.435 139. 2 31.6 400 PASS
Remark:Total of Dwell =pulse Time* (1600/2)/79%Period Time
DH 3
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
1.69 270. 40 31.6 400 PASS
Remark:Total of Dwell =pulse Time*(1600/4)/79%Period Time
DH 5
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
2.935 313.07 31.6 400 PASS

Remark:Total of Dwell =pulse Time* (1600/6)/79%Period Time
Modulation Standard: 8DPSK(3Mbps)

DH 1
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
0.438 140. 16 31.6 400 PASS
Remark:Total of Dwell =pulse Time*(1600/2)/79%Period Time
DH 3
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
1. 685 269. 60 31.6 400 PASS
Remark:Total of Dwell =pulse Time*(1600/4)/79%Period Time
DH 5
Pulse Time Total of Dwell | Period Time Limit
(ms) (ms) (s) (ms) Result
2.935 313.07 31.6 400 PASS

Remark:Total of Dwell =pulse Time* (1600/6)/79%Period Time
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Modulation Standard: GFSK (1Mbps)

DHI
ri Keysight Spectrum Analyzer - Swept SA == =
RL [ RF [soe ac | | [ sENSE:INT] | ALIGN AUTO | 10:08:05 AM Mar 24, 2019
ﬂ\ﬂarker 1A 423.000 pus ‘ Avg Type: Log-Pwr TRACE[123456
PNO: Fast —»—  Trig: Free Run TVPE | WArAAAAiddnr
IFGain:Low Atten: 24 dB DET|P NNNNN
AMKr1 423.0 ys
Ref Offset 2 dB
||1|_% gBiaiv_Ref 15.00 dBm 7.58 dB
5.00
sl { \
-15.0 ‘
250 I
3.0 l ‘ 611’_\2
-45.0 7
550 #2
o b PR e )
75.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)
oo sl T [ oo [oconeon o ocovee
1] A2 t [(A) 423.0 us | (A) 7.58 dB
2| F t 2.169 ms -51.03 dBm
3
4
5 =
6
7
8
9
10
11 o
(MSG STATUS
Modulation Standard: GFSK (1Mbps)
DH3
ri Keysight Spectrum Analyzer - Swept SA == =
RL [ RF [soe ac | | [ sENSE:INT] | ALIGN AUTO | 10:05:28 AM Mar 24, 2019
Marker 1 A 1.67500 ms | T FresR Avg Type: Log-Pwr T35 g
- rig: Free Run r vy
Fouintow  Atten: 24 dB oeT|P NNNNN
AMkr1 1.675 ms
Ref Offset 2 dB
||1|_% gBiaiv_Ref 15.00 dBm 8.62dB
5.00
-5.00
-15.0
250 142
-36.0
-45.0 ,I VA ‘
-56.0
oo el il LG UL i
75.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
e X [ v | Fuvcron [Focronwor]  FuRcionvae 8
1] A2 t [(A) 1.675 ms|(A) 8.62 dB
2| F t 685.0 us -43.57 dBm
3
4
5 =
6
7
8
9
10
11 o
(MSG STATUS
Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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Modulation Standard: GFSK (1Mbps)

DHb
ri Keysight Spectrum Analyzer - Swept SA == =
RL [ RF [soe ac | | [ sENSE:INT] | ALIGN AUTO | 10:04:49 AM Mar 24, 2019
Marker 1 A 2.92500 ms | Tria: Free R Avg Type: Log-Pwr s PEERE R
- rig: Free Run r vy
Fouintow  Atten: 24 dB oeT|P NNNNN
AMkr1 2.925 ms
Ref Offset 2 dB
||1|_% gBiaiv_Ref 15.00 dBm 14.84 dB
5.00
-5.00 f
-15.0
250 142
-36.0
-45.0 ‘\;17
-56.0 2 (
-65.0
75.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
oo sl T [ oo [owoneon o ocovee
1] A2 t [(A) 2.925 ms|(A) 14.84 dB
2| F t 220.0 us -49.56 dBm
3
4
5 £
6
7
8
9
10
11 o
(MSG STATUS
Modulation Standard: 7z /4 DQPSK (2Mbps)
DHI
ri Keysight Spectrum Analyzer - Swept SA == =
RL [ RF [soe ac | | [ sENSE:INT] | ALIGN AUTO | 10:08:29 AM Mar 24, 2019
ﬂ\ﬂarker 1 A 435.000 ps ‘ Avg Type: Log-Pwr TRACE[123456
PNO: Fast —»—  Trig: Free Run TVPE | WArAAAAiddnr
IFGain:Low Atten: 24 dB DET|P NNNNN
AMEKr1 435.0 ys
Ref Offset 2 dB
||1|_% gBiaiv_Ref 15.00 dBm 6.76 dB
5.00
-5.00 ]
-15.0 l I
250 ‘ 1
35.0 l ‘1/_\2
-45.0 }‘
2
-56.0
L L e b ttipiepg gl
75.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)
oo sl T [ oo [owoneon o ocovee
1] A2 t [(A) 435.0 us | (A) 6.76 dB
2| F t 1.800 ms -48.51 dBm
3
4
5 =
6
7
8
9
10
11 o
(MSG STATUS
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Modulation Standard: 7 /4 DQPSK (2Mbps)
DH3
BE Keysight Spectrum Analyzer - Swept SA \i“il@_
RL RF [s0@  ac | [ | SENSE:INT] | ALIGN AUTO | 10:06:24 AM Mar 24, 2019
Warker 1A 1.69000 ms ‘ Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast +»— Trig: FreeRun TYPE | Wikfhrrfider
IFGain:Low Atten: 24 dB DET|P NNNNN
AMKkr1 1.690 ms
Ref Offset 2 dB
||1|_% gBidiy_Ref 15.00 dBm 9.51 dB
500
500 ﬁ' \
150
250
350 ’ ’152
-45.0 W l
£5.0 ﬂl
55.0 b W
750
Center 2.441000000 GHz Span 0 Hz
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
| -
1| A2 t |(A) 1.690 ms | (A) 9.51 dB
2| F t 940.0 us -50.84 dBm
3
4
5 =
[
7
8
9
10
11 -
MSG STATUS
Modulation Standard: =z /4 DQPSK (2Mbps)
DH5
BE Keysight Spectrum Analyzer - Swept SA \i“il@_
RL RF [s0@  ac | [ | SENSE:INT] | ALIGN AUTO | 10:04:09 AM Mar 24, 2019
Marker 1 A 2.93500 ms | Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast +»— Trig: FreeRun TYPE | Wikfhrrfider
IFGain:Low Atten: 24 dB DET|P NNNNN
AMKkr1 2.935 ms
Ref Offset 2 dB
||1|_% gBidiy_Ref 15.00 dBm 2.45dB
500
500 7
150
250
350 ¢1A2
-45.0 1 >
£5.0
55.0 L] ! 1)
750
Center 2.441000000 GHz Span 0 Hz
| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
| -
1| A2 t |(A) 2.935 ms|(A) 245dB
2| F t 1.280 ms -44.26 dBm
3
4
5 =
[
7
8
9
10
11 -
MSG STATUS
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[
Modulation Standard: 8DPSK (3Mbps)
DHI
ri Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s00 ac | [ [ SENSE:INT] | ALIGN AUTO | 10:07:58 AM Mar 24, 2019
Marker 1 A 438.000 pus | Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast ~»— 1rig: FreeRun TYPE[W
IFGain:Low Atten: 24 dB DET|P NNNNN
AMkr1 438.0 ps
Ref Offset 2 dB
[9gidv _Ref 15.00 dBm 0.98 dB
£.00 —
5,00 - "*-}
150 %
250
1A2
450 7 + ‘
50 o i P Ao MMM‘_MM
] ! * 1 1 A I
750
Center 2.441000000 GHz Span 0 Hz
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)
| S S 21T 257 =S -
11 A2 t [(A) 438.0 us|(A) 098 dB
2| F t 861.0 us -50.92 dBm
3
4
5 E
6
7
8
9
10
11 e
IMSG STATUS
Modulation Standard: 8DPSK (3Mbps)
DH3
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF [500 AC | [ | SENSE:INT] | ALIGN AUTO | 10:07:03 AM Mar 24, 2019
Marker 1 A 1.68500 ms e n Avg Type: Log-Pwr T teelwovsrsoors
- rig: Free Run r
|Eggan§:, e Atten: 24 dB DET|P NNNNN
AMkr1 1.685 ms
Ref Offset 2 dB
||1|_% gBidiy_Ref 15.00 dBm 6.07 dB
5.00 - —-— P y——— P A TPy
£.00 ]
150
250
350 *11’.\2
-45.0 1\2 I
£5.0
55.0 iy i Rl
750
Center 2.441000000 GHz Span 0 Hz
| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
| -
1] A2 t [(A) 1.685 ms | (A) 6.07 dB
2| F t 780.0 us -45.84 dBm
3
4
5 E
6
7
8
9
10
11 e
IMSG STATUS
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" CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
[
Modulation Standard: 8DPSK (3Mbps)
DHb
BE Keysight Spectrum Analyzer - Swept SA \i“il@_
RL RF [s0@  ac | [ | SENSE:INT] | ALIGN AUTO | 10:03:11 AM Mar 24, 2019
Marker 1 A 2.93500 ms | _ Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast +»— Trig: FreeRun TYPE | Wikfhrrfider
IFGain:Low Atten: 24 dB DET|P NNNNN
AMKkr1 2.935 ms
Ref Offset 2 dB
||1|_% gBidiy_Ref 15.00 dBm 8.30 dB
500 o — — Sy =
500 ] ]
150
250
142
-35.0 ‘
-45.0 /]\2
£5.0
e e e
750
Center 2.441000000 GHz Span 0 Hz
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts)
| -
1| A2 t |(A) 2.935 ms|(A) 8.30dB
§ E t 1.390 ms -46.10 dBm
4
5 =
[
7
8
9
10
11 -
MSG STATUS
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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

LT Spectrum
Analvzer
10.4 Test Result and Data
Test Date: Mar. 24, 2019 Temperature: 25°C
Atmospheric pressure: 1020 hPa Humidity: 55%

Modulation Standard: GFSK (1Mbps)
Number of hopping channels: 79 Channels

Modulation Standard: /4 DQPSK (2Mbps)

Number of hopping channels: 79 Channels

Modulation Standard: 8DPSK (3Mbps)
Number of hopping channels: 79 Channels
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Report No.: TEFB1910202

Modulation Standard: GFSK (1Mbps)

ri Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [soq ac | [ [ SENSE:INT| | ALIGN AUTO | 00:30:08 AM Mar24, 2019
‘ Avg Type: Log-Pwr TR‘\CE’TZ 3456
" Trig: Free Run Avg|Hold: 1/1 TVPE| MAAAARAR.
IEggnFLag:u - Atten: 24 dB DET|P NNNNN
Ref Offset 2 dB
10 dBidiv  Ref 15.00 dBm
Log
L
-5.00 { T T T WWWW
-150
250 !’ \1
ok \
B 1
450 v
-55.0
B5.0
750
Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts)
IMSG STATUS

Modulation Standard: = /4 DQPSK (2Mbps)

IFGain:Low Atten: 24 dB

Ref Offset 2 dB

10dB/div  Ref 15.00 dBm
Log

Fﬂ Keysight Spectrum Analyzer - Swept SA \il\gl@_
RL [ RF [s0e ac | [ [ SENSE:INT| ALIGN AUTO | 09:30:59 AM Mar 24, 2019
‘ Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 111 TYPE(M

pET|P NNNNN

500

WWWWWWWWWW

-5.00 (

-18.0 }

-250

-350

-45.0

-56.0

-850

-7a0

Start 2.40000 GHz
#Res BW 300 kHz

IMSG

#VBW 300 kHz

Stop 2.48350 GHz
Sweep 1.133 ms (1001 pts)

STATUS
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CERPASS TECHNOLOGY CORP. Report No.: TEFB1910202
[
Modulation Standard: 8DPSK (3Mbps)
ri Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [soq ac | [ [ SENSE:INT| | ALIGN AUTO | 00:31:54 AM Mar24, 2019
‘ | . Avg Type: Log-Pwr TFLAPE 123456
oo ™ At 248 Avaliola: 11t e
Ref Offset 2 dB
10 dBidiv  Ref 15.00 dBm
Log
500
WWWWWWWWWW
5,00
-150 { l
250 ’ \J‘
350 J \H"\
450 i
550
5.0
750
Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts)
IMSG STATUS
g
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CERPASS TECHNOLOGY CORP.

Report No.: TEFB1910202

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

Spectrum

Analvzer

11.4 Test Result and Data

Test Date: Mar. 24, 2019

Atmospheric pressure: 1020 hPa

Temperature: 25°C

Humidity: 55%

. Peak Power Peak Power
Modulation Type | Channel Frequency (MHz) Output (dBm) Output (MW)
00 2402 4913 3.100
GFSK 39 2441 3.808 2403
(1Mbps)
78 2480 3.318 2.147
00 2402 3.622 2.303
“’éI\DASSK 39 2441 3.084 2.034
78 2480 2.901 1.950
8DPSK 00 2402 3.895 2.452
(3Mbps) 39 2441 3.225 2.101
78 2480 2.956 1.975

Cerpass Technology Corp.
T-FD-507-0 Ver 1.0
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Modulation Standard: GFSK (1Mbps)
Channel: 00

B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s09 ac | [ | SENSE:INT| [ ALIGN AUTO | 09:15:05 AM Mar 24, 2019
Marker 1 2.402200000000 GHz Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 1/1 TYPE| M AAARARMA-
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.402 200 GHz
Ref Dffset2 dB
EgiiBJdiv Ref 15.00 dBm 4.913 dBm
1
500 .
/'-/_________— H“-—“‘—_,
-5.00 /
150
250
350
450
5.0
5.0
750
Center 2.402000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS

Modulation Standard: GFSK (1Mbps)
Channel: 39

B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s09 ac | [ | SENSE:INT| [ ALIGN AUTO | 09:13:54 AM Mar 24, 2019
Marker 1 2.440845000000 GHz Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 1/1 TYPE| M AAARARMA-
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.440 845 GHz
Ref Dffset2 dB
EgiiBJdiv Ref 15.00 dBm 3.808 dBm
1
500 B—— ! —
/ —__i_\\__
-5.00 / \
150
250
350
450
5.0
5.0
750
Center 2.441000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS

Issued Date :Oct. 25, 2019
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Modulation Standard: GFSK (1Mbps)

Channel: 78
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s09 ac | [ | SENSE:INT| [ ALIGN AUTO | 09:15:30 AM Mar 24, 2019
Marker 1 2.479900000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 111 TYPE(M
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.479 900 GHz
Ref Dffset2 dB
fggBidiy_Ref 15.00 dBm 3.318 dBm
’ |
1
500 Q
[ —— T
/—f— %\_\_
-5.00 / /
150 \
250
350
450
5.0
5.0
750
Center 2.480000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
Modulation Standard: =z /4 DQPSK (2Mbps)
Channel: 00
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s00 ac | [ | SENSE:INT| [ ALIGN AUTO 09:18:21 AM Mar 24, 2019
Marker 1 2.401895000000 GHz Avg Type: Log-Pwr Tp;f;,f:EE r1_1 23456

PNO: Fast -+~ Trig: FreeRun

IFGain:Low Atten: 24 dB

Ref Offset 2 dB

10 dBidiv  Ref 15.00 dBm
Log

Avg|Hold: 111

AR
DET|P NNNNN

Mkr1 2.401 895 GHz
3.622 dBm

500 4_1 ——

-5.00

/

I

-150

=250

-350

-450

550

850

-an

Center 2.402000 GHz
#Res BW 2.0 MHz

MSG

#VBW 2.0 MHz

STATUS

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)
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Modulation Standard: =z /4 DQPSK (2Mbps)

Channel: 39
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s09 ac | [ | SENSE:INT| [ ALIGN AUTO | 09:17:15 AM Mar 24, 2019
Marker 1 2.440915000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 111 TYPEIM
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.440 915 GHz
Ref Dffset2 dB
EgiiBJdiv Ref 15.00 dBm 3.084 dBm
) |
1
500 !
-5.00 ‘/”“_,4 \\\
150
250
350
450
5.0
5.0
750
Center 2.441000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
Modulation Standard: =z /4 DQPSK (2Mbps)
Channel: 78
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s00 ac | [ | SENSE:INT| [ ALIGN AUTO 09:16:25 AM Mar 24, 2019
Marker 1 2.479890000000 GHz Avg Type: Log-Pwr T?f;f:EE r1_1 23456

PNO: Fast -+~ Trig: FreeRun

IFGain:Low Atten: 24 dB

Ref Offset 2 dB

10 dBidiv  Ref 15.00 dBm
Log

Avg|Hold: 111

AR
DET|P NNNNN

Mkr1 2.479 890 GHz
2.901 dBm

500 !1

-5.00

-150

=250

-350

-450

550

850

-an

Center 2.480000 GHz
#Res BW 2.0 MHz

MSG

#VBW 2.0 MHz

STATUS

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)
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Report No.: TEFB1910202

Modulation Standard: 8DPSK (3Mbps)

Channel: 00
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s09 ac | | SENSE:INT| ALIGN AUTQ 09:19:27 AM Mar 24, 2019
Marker 1 2.401920000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 111 TYPEIM
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.401 920 GHz
Ref Dffset2 dB
fggBidiy_Ref 15.00 dBm 3.895 dBm
| T
1
500 — ’ T
-__'-""'---.‘
/’r'—, H‘“\H&
-5.00 / \
150
250
350
450
5.0
5.0
750
Center 2.402000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
Modulation Standard: 8DPSK (3Mbps)
Channel: 39
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s00 ac | [ | SENSE:INT| [ ALIGN AUTO | 09:19:59 AM Mar 24, 2019
Marker 1 2.440930000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 111 TYPE| M WARAMA
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.440 930 GHz
Ref Dffset2 dB
fggBidiy_Ref 15.00 dBm 3.225 dBm
’ |
1
500 ’
[ [ —
—'—""_—,_'——— \-h-\——.__‘
£.00 // el \\\
150
250
350
450
5.0
5.0
750
Center 2.441000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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Report No.: TEFB1910202

Modulation Standard: 8DPSK (3Mbps)

Channel: 78
B Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s09 ac | [ | SENSE:INT| [ ALIGN AUTO | 09:20:19 AM Mar 24, 2019
Marker 1 2.480010000000 GHz Avg Type: Log-Pwr TRACE[1 23456
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 1/1 TYPE| M AAARARMA-
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.480 010 GHz
Ref Dffset2 dB
EgiiBJdiv Ref 15.00 dBm 2.956 dBm
It
500 —
_-.-——"’—M__—I—a —_'.‘—__ﬁ—__“‘——-.\
-5.00 \\
150
250
350
450
5.0
5.0
750
Center 2.480000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 2.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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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

The transmitter output was connected to the spectrum analyzer via a low lose cable.

Set both RBW and VBW of spectrum analyzer to 100 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

FLIT H|‘I-,_"Cll'l.ll'|'l

Analvzer

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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12.4 Test Result and Data

Single test

Modulation Standard: GFSK (1Mbps)

Channel: 00

)

* Bog Type: LgPwr

i : T o (14 : o T
= — ; A
darkor 2 2400000000000 GFz ] frsTie L arkor 14.799210000000 Gz 1 frsTieis
TFGaie Low Amen: 24 o8 " W Gaine Lo Anen: 24 48
Mkr2 2.400 00 GHZ Mkr1 4.799 G|
Ref Offset 2 dB. Ref Offset 2 a8

10 ceuay__Ref 15.00 dBm -36.553 dBm| 10 iy Ref 15.00 dBm -47.613 dBm|

l T
s . . + - B |"." L sm
50 1] | | . At | 5

| | A | um 1i5e el

5 H .

= =

il | | .;! qlh | ®0 1

by i ’ull"l' 5 | ; + I —
P 7. PRGN PN S .t | RN PN, 50 faruinanie? u—-m»lnw-..»-w»w"“""* S ki

! | 1
Center 2.40000 GHz ‘Span 50.00 MHz Istart 30 MHz Stop 25.00 GHz
[FRes BIW 100 kHz #VEW 300 kHz Sweep 4.800 ms (1001 pts] {#Res BIW 100 kHz #VEBW 300 kHz Swoep 2.386 5 (1001 pts)
N f 140218GHz|  6.041dBm L} AT99 GHz| ALE1
N f 240000 GHE| 36,563 aBim . 612 i

6] 00

1 1
o stamn =

Modulation Standard: GFSK (1Mbps)

Channel: 39

ryugpd et Aribyow - Suvgd A
B

* Bog Type: LgPwr

ﬁnﬂ.—-uﬁ
spiay Line -16.10 dBm T e Tiige Proafiun o - Broer- St 1o ) mlm e Trig: Freeflun it .
IFGaie Low Amen: 24 9B - o Gaine L ow Anen: 24 4B
Mkr1 2.441 15 GHZ Mkr1 4.874 GHZ|
Ref Offset 2 dB. Ref Offset 2 a8
[ogeiay_Ref 1500 dBm 3.897 dBm| j0ghise _Ref 15.00 dBm -49.019 dBm|
om ! ! ! ! ¥ s
. il i
| | 11 |
2 4 =
%4 ! ot | *0 .
- ! :JM s | i
450 t of —tHt 1 40 1 = L e
5.0 s "‘J'-‘—- y e I 0 ,,,...»-oJ‘ MMWWM"’* Lo
lcenter 244100 GHz ‘Span 50.00 MHz Istart 30 MHz Stop 25,00 GHz
jsRes BW 100 kHz SVBW 300 kHz Sweep 4.800 ms (1001 pts) lsRes BIW 100 kz #VBW 300 kHz Sweep 2.386 s (1001 pts)
N f 2441 15 GHa 1497 dBm. - N 1 A.BT4 GHz, 43018 dBm ;
6] &
1 1
- - e
Modulation Standard: GFSK (1Mbps)
Channel: 78
[ ey v ey v Spwciiee A Tt L
darker 3 2484000000000 GHz ] L L i ki ; arker oo o e TG FreaRun o
TFGaie Low Amen: 24 98 L L LLLL s Anen: 24 48
Mkr3 2.484 00 GHZ MK 4.948 GHz|
Ref Offset 2 dB. Ref Offset 2 a8
[ogeiay_Ref 1500 dBm ~49.080 dBm| j0ghise _Ref 15.00 dBm -51.517 dBm)|
sm 1 1 1 ¢ 1 s
sa ! il I 5
AEC A 150 = b | 1 ! - e
= T [ I, T =
%0 L} X0
e | N7 ST e 1
T A yr’ i|_|-|9! | | |
40 . . AT | " 50 . gt e S
.;;.-.M%;J‘J 1 1 l‘r\-_ el r - @0 MTWW . R N I
2 ! | ) !
icenter 2.48350 GHz ‘Span 50,00 MHz] Istart 30 Stop 25,00 GHz
jsRes BW 100 kHz SVBW 300 kHz Sweep 4.800 ms (1001 pts) fFRes BIW 100 khz #VEW 300 kHz Sweep 2.386 s (1001 pts)
Y- 2480 16GHI| 3480 dBm ' H ARRGHE, 5151 1
Bn 248350 GHa| 58191 dBm I 2 = oo
N 1 2484 00 GHz A5.090 dBm,. .
6] &

=
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Modulation Standard: /4 DQPSK (2Mbps)

= Wayioghe tgectrure Amtbow - gt 48
s = x L1
----SL—'—WE——-m—z—pg,—rL, s Trig: Fres Run :::n::m orker _ W Tast ~e-  TriQ: FresAun
WFiiainLow Amen- 24 5B o a A e Low Arwn: 24 48
Mkr2 2.400 00 GHZ
Raf Offset 2 dB. Ref Offset 2 a8
10 e _Ref 15.00 0Bm -33.354 dBmj [ogBis _Ref 15,00 dBm -51.162 dBm)|
sm 1 1 1 1 ‘l\,"] 1 1 S0
sm) 1 ! | ] LA | s
- | g s
2 | . 21 | T 3
0 1 i b
50 i : L = i
: 1 i
t T ! 1 [ A1 l\“"‘\ Ty I T 40 1 e ——— VM—._/-"‘!‘
50 ot ebiad ] IPUPIPRI Ve S ERESII i, TR 50 it "““\...J—MW—»—«MW T
Center 2.40000 GHz Bpan 50.00 MHz I5tart 30 MHz Stop 25.00 GHy|
{FRes BW 100 kHz EVEW 300 kHx Sweep 4,800 ms (1001 pis) {FRes BW 100 kHz F#VEW 300 kHz Sweep 2386 s {1001 pts)
I t aﬂ!aﬁ !5:5 - N GHr| 51162 1
N f 2400 00 GHa| 33354 dBim t 55 dm|
6] Ei
1 1
- ann i

Modulation Standard: /4 DQPSK (2Mbps)
Channel: 39

Lrpaht Yowctngm fnprm - Soept 14 u‘-ﬂu T —TY
i i L - - — s
Morker 1241000000000 Gz . puieeisew arker 148741800 e S 1 &
IFain Low Amen: 24 5B cetit WM W GaircLow Anwn: 24 48 o LD
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100 &
1 1
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Channel: 78
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Modulation Standard: 8DPSK (3Mbps)

Channel: 00

Urruet towctnem A - beapt L e
" T | Awg Type:
azker 2 2400000000000 6Hz "1 L L g T Lo rker 9240 2 Tia e Tl FreaRun e Mintroiay
IFGaieLow Amen: 24 9B W GaincLow Anwn: 24 dB
MKr2 2.400 00 GH2 p— Mkr1 24.551 G
o gmion Rl 13,00 aBm 33197 dBml|  frocoue. Rer 15,00 B -52.286 dBm
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e ! ] (11 ] 5
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\
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1 1
Modulation Standard: 8DPSK (3Mbps)
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Hopping test
Modulation Standard: GFSK (1Mbps) Modulation Standard: GFSK (1Mbps)
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Modulation Standard: 8DPSK (3Mbps) Modulation Standard: 8DPSK (3Mbps)
Channel: 00 Channel: 39
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12.5 Restrict band emission Measurement Data

Power : | AC120V/60Hz Pol/Phase | VERTICAL
Test Mode : | GFSK, CHO0 Temperature 1123 °C
Test date : | Mar. 21, 2019 Humidity 11 65 %

110.0  dBu¥/m

FCC Class B Radiation [above 1EHz&ak

55 FCC Clasz B Badiation [above 1GHz] Avg

s A

0.0

2300.000 2312.00 232400 233600 234800 2360.00 237200 238400  2396.00 2420.00 MHz

No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)

1 2390.000 -10.05 48.63 38.58 74.00 -35.42 peak

2 2390.000 -10.05 35.95 25.90 54.00 -28.10 AVG

Note: Level=Reading +Factor.
Margin=Level-Limit.

Cerpass Technology Corp. Issued Date :Oct. 25, 2019
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Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode GFSK, CHOO Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %
110.0  dBuV/m
FCC Class B Radiation [above 1EHzﬁak
55 FCC Class B Badiation [above 1GHz] Avg

WA

A O R B

0.0
2300.000 2312.00 232400  2336.00 234800 2360.00 237200  2384.00  2396.00 2420.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector

(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -10.05 46.65 36.60 74.00 -37.40 peak
2 2390.000 -10.05 35.62 25.57 54.00 -28.43 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode GFSK, CH78 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %
110.0  dBu¥/m
[\ FCC Class B Radiation [above 1GHz] peak

FCC Clasz B Badiation [above 1GHz] Avg

[N 1 S s s e

55

0.0
2450.000 2465.00 2480.00 249500 2510.00 252500  2540.00 255500  2570.00 2600.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector

(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -9.65 55.02 45.37 74.00 -28.63 peak
2 2483.500 -9.65 36.21 26.56 54.00 -27.44 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode GFSK, CH78 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %

110.0  dBu¥/m

FCC Class B Radiation [above 1GHz] peak

55

FCC Clasz B Badiation [above 1GHz] Avg

JE Y i R N

0.0
2450.000 2465.00 2480.00 249500 2510.00 252500  2540.00 255500  2570.00 2600.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -9.65 58.19 48.54 74.00 -25.46 peak
2 2483.500 -9.65 39.62 29.97 54.00 -24.03 AVG

Note: Level=Reading+Factor.
Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode 7 /4 DQPSK, CHO0 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %

110.0  dBu¥/m

FCC Class B Radiation [above 1GHz ak

55

FCC Clasz B Badiation [above 1GHz] Avg

WA

MMWWMWWWMWW

0.0
2300.000 2312.00 232400 233600 234800 2360.00 237200 238400  2396.00 2420.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -10.05 49.15 39.10 74.00 -34.90 peak
2 2390.000 -10.05 35.76 25.71 54.00 -28.29 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode 7 /4 DQPSK, CHO0 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %

110.0  dBu¥/m

FCC Class B Radiation [above 15Hmak

55

FCC Clasz B Badiation [above 1GHz] Ayg

WA

WWMMMWMWWWM

0.0
2300.000 2312.00 232400 233600 234800 2360.00 237200 238400  2396.00 2420.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -10.05 48.33 38.28 74.00 -35.72 peak
2 2390.000 -10.05 35.74 25.69 54.00 -28.31 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power : | AC120V/60Hz Pol/Phase | VERTICAL
Test Mode : | /4 DQPSK, CH78 Temperature 11 23 °C
Test date : | Mar. 21, 2019 Humidity 11 65 %

110.0  dBu¥/m

ﬂ FCC Class B Radiation [above 1GHz] peak

FCC Clasz B Badiation [above 1GHz] Avg

) 8

55

0.0
2450.000 2465.00 2480.00 249500 2510.00 252500  2540.00 255500  2570.00 2600.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector

(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -9.65 63.10 53.45 74.00 -20.55 peak
2 2483.500 -9.65 44 .59 34.94 54.00 -19.06 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode 7 /4 DQPSK, CH78 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %
110.0  dBu¥/m
ﬂ FCC Class B Radiation [above 1GHz) peak
55 g FCC Clasz B Hadiation [above 1GHz] Avg
0.0
2450.000 2465.00 2480.00 249500 2510.00 252500  2540.00 255500  2570.00 2600.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -9.65 67.53 57.88 74.00 -16.12 peak
2 2483.500 -9.65 48.91 39.26 54.00 -14.74 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode 8DPSK, CHO0 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %

110.0  dBu¥/m

FCC Class B Radiation [above 1GHz

ak

55

FCC Clasz B Badiation [above 1GHz] Avg

WAV

R TR T S SV DU Y SRS AT

0.0
2300.000 2312.00 232400 233600 234800 2360.00 237200 238400  2396.00 2420.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -10.05 49.40 39.35 74.00 -34.65 peak
2 2390.000 -10.05 35.67 25.62 54.00 -28.38 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power : | AC120V/60Hz Pol/Phase :| HORIZONTAL
Test Mode : | 8DPSK, CHO00 Temperature 1123 °C
Test date : | Mar. 21, 2019 Humidity 11 65 %

110.0  dBu¥/m

FCC Class B Radiation [above 1EHz{|lak

FCC Clasz B Badiation [above 1GHz] Akg

55

S s e s

0.0
2300.000 2312.00 232400 233600 234800 2360.00 237200 238400  2396.00 2420.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2390.000 -10.05 48.25 38.20 74.00 -35.80 peak
2 2390.000 -10.05 35.62 25.57 54.00 -28.43 AVG

Note: Level=Reading+Factor.
Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase VERTICAL
Test Mode 8DPSK, CHTS8 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %
110.0  dBu¥/m
/'\ FCC Class B Radiation [above 1GHz] peak
55 FCC Clasz B Badiation [above 1GHz] Avg
/«/\/\’V’\#/ G B o SR TSPy W, S RS AL S SR
0.0
2450000 2465.00 248000 249500 251000 252500 254000 255500  2570.00 2600.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -9.65 63.32 53.67 74.00 -20.33 peak
2 2483.500 -9.65 44 .67 35.02 54.00 -18.98 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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Power AC120V/60Hz Pol/Phase HORIZONTAL
Test Mode 8DPSK, CHTS8 Temperature 23 °C
Test date Mar. 21, 2019 Humidity 65 %
110.0  dBu¥/m
ﬂ FCC Class B Radiation [above 1GHz] peak
55 g FCC Clasz B Badiation [above 1GHz] Avg
0.0
2450000 2465.00  2480.00 249500 251000 252500  2540.00 255500  2570.00 2600.00 MHz
No. Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.500 -9.65 68.50 58.85 74.00 -15.15 peak
2 2483.500 -9.65 48.89 39.24 54.00 -14.76 AVG

Note: Level=Reading+Factor.

Margin=Level-Limit.
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13. Restricted Bands of Operation

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

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

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 - 417775 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

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
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