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1.

1.1.

GENERAL INFORMATION
EUT Description
Product Name PanaCast 50
Trade Name Jabra
Model No. VSMO020
FCC ID. BCE-VSMO020

Frequency Range

2402 — 2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

PIFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

USB Cable MFR: GN Audio A/S, M/N: Type C cable
Shielded, 2m
Power Adapter MFR: Wang Huei, M/N: WH-231
Input: AC 100-240V~1.5A, 50-60Hz
Output: 12.0V==5.0A, 60W
Cable Out: Non-shielded, 2m
Power Cord: Non-shielded, Im
Contain Module Qualcomm / WCN3980
Antenna List
No.|Manufacturer Part No. Antenna Type Peak Gain
1 |GN Audio A/S PanaCast 50 PIFA Antenna 4.16dBi for 2.4 GHz

Note: The antenna of EUT conforms to FCC 15.203.

Page: 6 of 74



Report No.: 20C0767R-E3032110108

D DEKRA

Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is an PanaCast 50 with built-in WLAN (802.11a/b/g/n/ac) with Bluetooth V5.0 ~ V2.1+EDR

transceiver, this report for Bluetooth V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of transmitter with
Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform
the test.

4. The test mode is based on the Bluetooth technology, while testing 1Mbps, 2Mbps and 3Mbps, the worst

case is IMbps and 3Mbps, and only worse case data is recorded in this report.

Test Mode Mode 1: Transmit - 1Mbps

Mode 2: Transmit - 3Mbps
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1.2. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord
1 |Power Adapter Wang Huei WH-231 N/A N/A
2 |Notebook PC Lenovo T470 N/A N/A
3 |iPod shuffle APPLE A1373 CC4PGINGF4RY ([N/A
Signal Cable Type Signal cable Description

A [Power Cable Non-shielded, 2m

B [USB Cable Shielded, 2m

C |LAN Cable Non-shielded, 2m

D [Audio Cable Shielded, 1.8m

E |Power Cable Non-shielded, 1m
1.3. Configuration of Tested System

AC Power

1
L
1

Notebool: PC B Power Adapter
(#)] C \ 0

FUT

iPod shuffle
(3

1.4. EUT Exercise Software

Setup the EUT as shown in Section 1.3.
Execute software “Qualcomm Radio Control Toolkit Version 4.0.00177.0” on the EUT.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

wok wh =

Verify that the EUT works properly.
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1.5.

Test Facility
Ambient conditions in the laboratory:
Performed Item Items Required Actual
Temperature (°C) 10~40 °C 20.0 °C
Conducted Emission .
Humidity (%RH) 10~90 % 67.6 %
Temperature (°C) 10~40 °C 20.1 °C
Radiated Emission —
Humidity (%RH) 10~90 % 65.5 %
Temperature (°C) 10~40 °C 22.0°C
Conductive —
Humidity (%RH) 10~90 % 55.0%
USA ¢ FCC Registration Number: TW0023
Canada : IC Registration Number: 25880
Site Description Accredited by TAF

Test Laboratory
Address

Phone number
Fax number
Email address
Website

Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.159, Sec. 2, Wenhua 1st Rd., Linkou Dist.,
New Taipei City 24457, Taiwan, R.O.C.
886-2-2602-7968

866-2-2602-3286

info.tw@dekra.com

http://www.dekra.com.tw
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1.6.

List of Test Equipment

For Conduction measurements /ASR1

Equipment Manufacturer Model No. Serial No. Cali. Data [Due. Data
X |EMI Test Receiver R&S ESR7 101601 2020.05.28 (2021.05.27
X |Two-Line V-Network |[R&S ENV216 101306 2020.03.25 |2021.03.24
X |Two-Line V-Network |[R&S ENV216 101307 2020.04.17 |2021.04.16
X |Coaxial Cable DEKRA RG400 BNC RF001 2020.05.24 {2021.05.23
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Testing System V2.0
For Conducted measurements /ASR2
Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |Spectrum Analyzer  |Agilent N9010A MY55150401{2020.09.15 [2021.09.14
X [Spectrum Analyzer R&S FSV30 103466 2020.12.28 (2021.12.27
X |Power Meter Anritsu ML2496A MY51000539(2020.05.13 {2021.05.12
X |Power Sensor Anritsu MA2411B MY59240002(2020.05.22 12021.05.21
X |Power Sensor Anritsu MA2411B MY59240003/2020.05.22 |2021.05.21
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X* are used to measure the final test results.
3. Test Software version : DEKRA Conduction Test System V9.0.5.
For Radiated measurements /ACB1
Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
X |Loop Antenna AMETEK HLA6121 49611 2020.03.16 (2021.03.15
X |Bi-Log Antenna SCHWARZBECK |VULB9168 9168-675 2020.07.20 (2021.07.19
X |Horn Antenna ETS-Lindgren 3117 00201366 2020.09.21 (2021.09.20
X |Horn Antenna Com-Power AH-840 101088 2020.09.11 {2021.09.10
X |Pre-Amplifier EMCI EMC001330 980301 2020.06.04 (2021.06.03
X |Pre-Amplifier EMCI EMCO051845SE 980632 2020.08.21 (2021.08.20
X |Pre-Amplifier EMCI EMCO05820SE 980308 2020.09.18 (2021.09.17
X |Pre-Amplifier EMCI EMC184045SE 980314 2020.06.10 (2021.06.09
X |Filter MICRO TRONICS [BRM50702 G251 2020.09.17 [2021.09.16
Filter MICRO TRONICS [BRM50716 G188 2020.09.17 {2021.09.16
X |EMI Test Receiver R&S ESR7 101601 2020.05.21 (2021.05.20
X |Spectrum Analyzer R&S FSV40 101147 2020.04.20 (2021.04.19
X |Coaxial Cable SUHNER SUCOFLEX 106 |RF002 2020.07.03 [2021.07.02
X |Mircoflex Cable HUBER SUHNER [SUCOFLEX 102 [MY3381/2 2020.06.10 ({2021.06.09
Note:
1. Loop Antenna is calibrated every two years, the other equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3.  Test Software version : DEKRA Testing System V2.0
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1.7.

Uncertainty

Uncertainties have been calculated according to the DEKRA internal document, and is described

in each test chapter of this report.

The reported expanded uncertainties are based on a standard uncertainty multiplied by a coverage

factor of k=2, providing a level of confidence of approximately 95%.

Measurement uncertainties evaluated for each testing system and associated connections are

given here to provide the system information for reference. Compliance determinations do not

take into account measurement uncertainties for each testing system, but are based on the results

of the compliance measurement.

Test item Uncertainty
Conducted Emission +3.42 dB
Peak Power Output +0.91 dB
) ) Under 1GHz Above 1GHz
Radiated Emission
+4.06 dB +3.73 dB
RF Antenna Conducted Test +2.53 dB
Under 1GHz Above 1GHz
Band Edge
+4.06 dB +3.73 dB
Channel Number N/A
Channel Separation +682.83 Hz
Dwell Time +2.31 ms
Occupied Bandwidth +682.83 Hz
Duty Cycle +2.31 ms
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT |
ooo Load N
- ] o L{ Nl
LISN© /@ LISN

/. ///////</ 4 A
LISN
Ground Plane

2.2. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.
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2.3.

Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a 50ohm
/50uH coupling impedance with 50ohm termination. (Please refer to the block diagram of the test
setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be changed
according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT setup and the test procedure are according to ANSI C63.4, 2014 to comply with the
requirements of FCC 47CFR Subpart C.
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24.

L1

90
80
70

60

Test Result of Conducted Emission

Product
Test Item
Power Line
Test Mode
Test Date

(dBuv)

PanaCast 50
Conducted Emission Test

L1

Mode 2: Transmit - 3Mbps (2441 MHz)

2021/02/10

Conducted Emission

50 I

40 24 i 7

30([ i

20 :

10

1]

150k ™ 10M J0M

Frequency[Hz)
No | Frequency Emission Limit Margin  Reading Level|Correct Factor| Detector
(MHz) Level (dBuV) (dB) (dBuV) (dB) Type
(dBuV)

1 0.154 47.09 65.78 -18.69 37.43 9.66 QP
2 0.154 34.41 55.78 -21.36 24.75 9.66 AV
3 0.160 45.44 65.48 -20.04 35.78 9.66 QP
4 0.160 32.68 55.48 -22.80 23.03 9.66 AV
5 0.448 42.67 56.91 -14.25 33.01 9.66 QP

*6 0.448 34.40 46.91 -12.51 24.74 9.66 AV
7 1.289 33.62 56.00 -22.38 23.92 9.70 QP
8 1.289 23.64 46.00 -22.36 13.94 9.70 AV
9 2.488 31.81 56.00 -24.19 22.08 9.73 QP
10 2.488 22.08 46.00 -23.92 12.35 9.73 AV
11 15.101 29.97 60.00 -30.03 20.02 9.94 QP
12 15.101 23.35 50.00 -26.65 13.41 9.94 AV
Note:

1. All Reading Levels are Quasi-Peak and average value.

2. “* “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product PanaCast 50
Test Item Conducted Emission Test
Power Line N
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2021/02/10
N
(dBu¥] Conducted Emission
a0
80
70
60 \ [
50 |
a0l : 7 -
3|] 5 ';_I II.:ll
20 &
10
0
150k ™ 10M 30M
Frequency[Hz)
No | Frequency Emission Limit Margin  Reading Level|Correct Factor| Detector
(MHz) Level (dBuV) (dB) (dBuV) (dB) Type
(dBuV)
1 0.162 45.62 65.37 -19.75 35.95 9.67 QP
2 0.162 33.45 55.37 -21.92 23.78 9.67 AV
3 0.176 44 .33 64.67 -20.34 34.66 9.67 QP
4 0.176 33.19 54.67 -21.48 23.52 9.67 AV
5 0.460 42.90 56.69 -13.79 33.23 9.67 QP
*6 0.460 33.86 46.69 -12.83 24.19 9.67 AV
7 1.396 33.34 56.00 -22.66 23.64 9.70 QP
8 1.396 25.03 46.00 -20.97 15.32 9.70 AV
9 2.620 32.35 56.00 -23.65 22.61 9.74 QP
10 2.620 22.48 46.00 -23.52 12.73 9.74 AV
11 14.425 29.43 60.00 -30.57 19.45 9.98 QP
12 14.425 22.81 50.00 -27.19 12.83 9.98 AV
Note:

1. All Reading Levels are Quasi-Peak and average value.

2. “* “means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Setup

EUT RF Cable

1

SMA
Connecter

3.2 Limit

The maximum peak power shall be less 1Watt.

3.3. Test Procedure

Power

Meter

Tested according to FHSS test procedure of KDB 558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.

Page: 16 of 74



Report No.: 20C0767R-E3032110108 P D E K RA

34. Test Result of Peak Power Output

Product : PanaCast 50

Test Item : Peak Power Output

Test Mode Mode 1: Transmit - 1Mbps

Test Date : 2021/01/04
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402 6.53 1 Watt= 30 dBm Pass
Channel 39 2441 6.89 1 Watt=30 dBm Pass
Channel 78 2480 7.52 1 Watt= 30 dBm Pass
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Product PanaCast 50

Test Item Peak Power Output

Test Mode Mode 2: Transmit - 3Mbps

Test Date 2021/01/04
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402 5.49 1 Watt= 30 dBm Pass
Channel 39 2441 5.96 1 Watt= 30 dBm Pass
Channel 78 2480 6.62 1 Watt= 30 dBm Pass
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4. Radiated Emission

4.1. Test Setup

Radiated Emission Under 30MHz

l¢ — ., 1 |

Antenna Mast

Broadband or Loop

QE:ZEEZ height islm
EUT T

Non-Conducted 1m
TallA

R0em

Test | %I Fully soldered Metal Ground | -
Receiver

I

Radiated Emission Below 1GHz

=]
The height of broad A
band antenna was
scanned from 1m to 4m.

EUT The distance between
Non-Conducted Table v
antenna and turn table

80cm
| %l [Fully soldered Metal Ground || To Contm“eri
| To Receiverl

Test
Receiver

Radiated Emission Above 1GHz

< I .. ] )
I‘ 3m 'l M

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

EUT RF absorber material

/_ on the ground plane.
AAAAAAAAAAAAAAAA
L |
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4.2.

Limits

» General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits

Frequency Field strength Measurement distance
MHz (meter)
(microvolts/meter)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks:

1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.3.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured

emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.
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4.4. Test Result of Radiated Emission

Product : PanaCast 50
Test Item : Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date : 2021/02/04
Horizontal
Level[dBu¥Y{m) Radiated Emission

80

il

60

50 1 2 3
10 = :
30
20

10

1G 26 3G 4G 5HG &G 76 8G 9G 10G 11G 12G 13G 14G 166G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G
Frequency[Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4804.000 44.79 74.00 -29.21 57.84 -13.05 PK
2 7206.000 43.41 74.00 -30.59 55.10 -11.69 PK
3 9608.000 44.35 74.00 -29.65 55.53 -11.18 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A
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Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date 2021/02/04
Vertical

Level[dBu¥Y{m)

Radiated Emission

80

70

60

50

40

30

20

1G 2G 3G 4G 6G G 8G 989G 106G 111G 12G 13G 14G 156G 116G 17G 18G 196G 20G 21G 22G 23G 24G 256G
Frequency(Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4804.000 43.21 74.00 -30.79 56.26 -13.05 PK
*2 7206.000 45.28 74.00 -28.72 56.97 -11.69 PK
3 9608.000 42.76 74.00 -31.24 53.94 -11.18 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A
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Level[dBu¥Y{m)
80

Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2021/02/04
Horizontal

Radiated Emission

70

60

50

40

30

20

5G B6G 7G BG

9G 100G 11G

126G 136G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G

Frequency[Hz)

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4882.000 45.28 74.00 -28.72 58.29 -13.01 PK
2 7323.000 43.42 74.00 -30.58 55.37 -11.95 PK
3 9764.000 43.28 74.00 -30.72 54.23 -10.95 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A
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40

30

20

5G B6G 7G BG

9G 100G 11G

126G 136G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G

Frequency[Hz)

Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2021/02/04
Vertical
Level[dBu¥Y{m) Radiated Emission

80

0

60

50

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4882.000 43.14 74.00 -30.86 56.15 -13.01 PK
*2 7323.000 43.66 74.00 -30.34 55.61 -11.95 PK
3 9764.000 42.84 74.00 -31.16 53.79 -10.95 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

A

6. The emission levels of other frequencies are very lower than the limit and not show in test report.
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50

40

30

20

5G 6G 7G BG

9G 100G 116G

126G 136G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G

Frequency[Hz)

Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2021/02/05
Horizontal
Level[dBu¥Y{m) Radiated Emission

80

il

60

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4960.000 46.85 74.00 -27.15 59.56 -12.71 PK
2 7440.000 45.86 74.00 -28.14 57.94 -12.08 PK
3 9920.000 43.41 74.00 -30.59 54.28 -10.87 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

A
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Product PanaCast 50
Test [tem Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2021/02/05
Vertical
Level([dBu¥im) Radiated Emission
80
70
11}
50 1 2 5
40 1 i ik
30
20
10
16 26 3G 4G 5G 6G G 8G 9G 10G 111G 12G 13G 14G 156G 16G 117G 18G 196G 20G 21G 22G 23G 24G 25G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

*1 4960.000 45.79 74.00 -28.21 58.50 -12.71 PK
2 7440.000 45.68 74.00 -28.32 57.76 -12.08 PK
3 9920.000 43.22 74.00 -30.78 54.09 -10.87 PK

Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

-
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Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps(2402MHz)
Test Date 2021/02/05
Horizontal

Level[dBu¥Y{m)

Radiated Emission

a0

70

60

50

410

30

20

1G 2G 3G 4G 6G iG LilE] 9G 106G 11G 12G 13G 14G 158G 166G 17G 18G 19G 20G 21G 22G 23G 24G 254G
Frequency([Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4804.000 46.62 74.00 -27.38 59.67 -13.05 PK
2 7206.000 42.24 74.00 -31.76 53.93 -11.69 PK
3 9608.000 43.20 74.00 -30.80 54.38 -11.18 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

WD
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Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps(2402MHz)
Test Date 2021/02/05
Vertical

Level[dBu¥Y{m)

a0

Radiated Emission

70

60

50

410

30

20

1G 2G 3G 4G 6G iG LilE] 9G 106G 11G 12G 13G 14G 158G 166G 17G 18G 19G 20G 21G 22G 23G 24G 254G
Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4804.000 43.25 74.00 -30.75 56.30 -13.05 PK
2 7206.000 41.88 74.00 -32.12 53.57 -11.69 PK
*3 9608.000 43.76 74.00 -30.24 54.94 -11.18 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
5. The average measurement was not performed when the peak measured data under the limit of average
detection.
6. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : PanaCast 50
Test Item : Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date : 2021/02/05
Horizontal
Level[dBu¥Y{m) Radiated Emission

80

0

60

50 3

410

30

20

16 26 3G 4G b5G 66 76 868G 9G 106G 11G 12G 13G 14G 165G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G
Frequency[Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4882.000 42.29 74.00 -31.71 55.30 -13.01 PK
2 7323.000 42.31 74.00 -31.69 54.26 -11.95 PK
*3 9764.000 43.52 74.00 -30.48 54.47 -10.95 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

e wD
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Product : PanaCast 50
Test Item : Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date : 2021/02/05
Vertical
Level(dBu¥/m) Radiated Emission

80
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50 3

410
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20

1G 26 3G 4G bHG 66 76 8G 9G 106G 116G 12G 13G 14G 156G 16G 17G 118G 19G 20G 21G 22G 23G 24G 25G
Frequency[Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4882.000 40.91 74.00 -33.09 53.92 -13.01 PK
2 7323.000 42.54 74.00 -31.46 54.49 -11.95 PK
*3 9764.000 43.78 74.00 -30.22 54.73 -10.95 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

-
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Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2021/02/05
Horizontal
Level({dBu¥/m] Radiated Emission

80

70

11}

50 1 3

410

30

20

0
1G 26 3G 4G bG 666G 76 8G 9G

106G 11G 126G 13G 14G 15G 116G 117G 18G 19G 20G 21G 22G 23G 24G 25G
Frequency(Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector

(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 4960.000 4491 74.00 -29.09 57.62 -12.71 PK
2 7440.000 42.56 74.00 -31.44 54.64 -12.08 PK
3 9920.000 42.89 74.00 -31.11 53.76 -10.87 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

6. The emission levels of other frequencies are very lower than the limit and not show in test report.

-
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40

30

20

5G 6G 7G BG

9G 100G 116G

126G 136G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G

Frequency[Hz)

Product PanaCast 50
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2021/02/05
Vertical
Level[dBu¥Y{m) Radiated Emission

80

0

60

50

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4960.000 42.78 74.00 -31.22 55.49 -12.71 PK
*2 7440.000 42.92 74.00 -31.08 55.00 -12.08 PK
3 9920.000 42.90 74.00 -31.10 53.77 -10.87 PK
Note:

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

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

A

6. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product PanaCast 50
Test Item General Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441 MHz)
Test Date 2021/02/05
Horizontal
Level[dBu¥Y{m) Radiated Emission

80
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30M
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100M 150M 200M 250M 300M 350M AOOM 450M 500M 6&550M G60OOM G650M 70OM 750M B800M 850M 900M 950M
Frequency[Hz)

No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 124.090 35.53 43.50 -7.97 48.30 -12.77 QP
2 277.350 32.93 46.00 -13.07 43.42 -10.49 QP
3 416.060 26.38 46.00 -19.62 33.46 -7.08 QP
4 552.830 29.70 46.00 -16.30 34.08 -4.38 QP
5 690.570 31.91 46.00 -14.09 34.01 -2.10 QP
6 935.980 33.11 46.00 -12.89 32.13 0.98 QP
Note:

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

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

Wb
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Product PanaCast 50
Test Item General Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date 2021/02/05
Vertical
Level[dBu¥Y{m) Radiated Emission
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Frequency[Hz)

1G

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 107.600 31.44 43.50 -12.06 45.95 -14.51 QP
2 275.410 29.07 46.00 -16.93 39.64 -10.57 QP
416.060 25.87 46.00 -20.13 32.95 -7.08 QP
*4 532.460 41.36 46.00 -4.64 46.07 -4.71 QP
5 690.570 34.37 46.00 -11.63 36.47 -2.10 QP
6 935.980 33.51 46.00 -12.49 32.53 0.98 QP
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. No emission found between lowest internal used/generated frequency to 30MHz.
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S.

5.1.

5.2.

5.3.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

Limits

1

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). In any 100 kHz 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 20 dB below that in

the 100 kHz bandwidth within the band that contains the highest level of the desired power, based

on either an RF conducted or measurement, provided the transmitter demonstrates compliance

with the peak conducted power limits. If the transmitter complies with the conducted power

limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 b) for compliance to FCC 47CFR

15.247 requirements.
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5.4. Test Result of RF Antenna Conducted Test

Product : PanaCast 50

Test Item : RF Antenna Conducted Test
Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2021/01/04

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-1474
20 £

T T T T
REW: 100k, VEBW: 1M |
10 F Sweep Time: Auto k

Reading Value |
T

dBm
[¥%)
f=]
t

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-14.08

Reading Value |
T

T T T T
20 &+ REW: 100k, VBW: 1M | ]
10 Sweep Time: Auto

dBm

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-13.31

Reading Valug |
T

T T T T
20 £ REW: 100k, VBW: 1M |
10 Sweep Time: Auto

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : PanaCast 50

Test Item : RF Antenna Conducted Test
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2021/01/04

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -18.14
20 F

. T T T 7
REW: 100k, VBW: 1M

10 F Sweep Time: Auto E

0

10 X

Reading Valug |
T

20

dBm

a0
40
50 3
60
-70

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -19.31
20

T T T T B
1 REW: 100k, VEW: 1M
10 Sweep Time: Auto 3

Reading Value |
T

dBm

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -18.52 Reading Value |
E T

20 F T T T T 3
REW: 100k, VEW: 1M

04 ]
0
10 %

g 20 ¥

=

= 30+

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge

6.1. Test Setup

RF Conducted Measurement

RF Cable S
EUT 1 pectum
Analyzer
SMA
Connecter
RF Radiated Measurement:
< »
fe 3m .
The height of board band or
Dipole Antenna was scanned
from 1M to 4M.
The distance between antenna
and turn table was 3M regards
to the standard adopted.
RF absorber material
EUT /_ on the ground plane.
I
O O
| %l To Receiver| | Pre-
Amplifier

ll ll
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6.2.

6.3.

Limit

According to FCC Section 15.247(d). In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF conducted
or measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in Section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also

comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.
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6.4. Test Result of Band Edge

Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date : 2021/02/04
Horizontal
Level[dBu¥Y{m) Radiated Emission
120
110 4

100
90
80
70
60
50
410
30
20
10

0
2.34G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2388.696 47.11 74.00 -26.89 35.20 11.91 PK
2 2390.000 45.85 74.00 -28.15 33.93 11.92 PK
3 2400.000 63.27 -- -- 51.31 11.96 PK
4 2402.319 99.85 -- -- 87.88 11.97 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of
average detection.
Peak Duty Cycle Average . .
Channel No. Fr:h(}[lg;)cy Measurement Factor Measurement N{zgg)m Avezngenklmlt Result
(dBm) (dB) (dBm)
00 (Average) | 2388.696 47.110 -31.066 16.044 -37.956 54.000 Pass
00 (Average) | 2390.000 45.850 -31.066 14.784 -39.216 54.000 Pass
00 (Average) | 2400.000 63.270 -31.066 32.204 -- -- Pass
00 (Average) | 2402.319 99.850 -31.066 68.784 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date : 2021/02/04
Vertical
Level[dBu¥{m) Radiated Emission

120
110
100
90
80
70
60
50
40
30
20
10

0
2.34G 2.345G 2.35G 2.355G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 2.41G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2388.116 47.85 74.00 -26.15 35.94 11.91 PK
2 2390.000 45.50 74.00 -28.50 33.58 11.92 PK
3 2400.000 60.64 - -- 48.68 11.96 PK
4 2402.319 97.35 -- -- 85.38 11.97 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of
average detection.
Peak Duty Cycle Average . .
Channel No. Fr(el\c/lllllie;l)cy Measurement Factor Measurement Nézré)m AVGEZ%%ImIt Result
(dBm) (dB) (dBm)
00 (Average) | 2388.116 47.850 -31.066 16.784 -37.216 54.000 Pass
00 (Average) | 2390.000 45.500 -31.066 14.434 -39.566 54.000 Pass
00 (Average) | 2400.000 60.640 -31.066 29.574 -- -- Pass
00 (Average) | 2402.319 97.350 -31.066 66.284 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product PanaCast 50
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2480MHz)
Test Date 2021/02/04
Horizontal

Level[dBu¥{m)
120
110 1

100
90
80
70
60 2
50 3

40
30
20
10

Radiated Emission

0
2.4335G  2.44G

2.45G 2.46G 2.47G 2,486 2.49G 2,56 2516 2.52G 2.53356
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.167 100.46 -- -- 88.23 12.23 PK
2 2483.500 53.60 74.00 -20.40 41.36 12.24 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of
average detection.
Peak Duty Cycle Average . .
Channel No. Fr(el\(}llll{e;l)cy Measurement Factor Measurement I\%Zng)ln Avezngerislmlt Result
(dBm) (dB) (dBm)
78 (Average) | 2480.167 100.460 -31.066 69.394 - - Pass
78 (Average) | 2483.500 53.600 -31.066 22.534 -31.466 54.000 Pass

Note:
1.
2.

Average Measurement=Peak Measurement + Duty Cycle Factor
The Duty Cycle is refer to section 12.
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Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2480MHz)
Test Date : 2021/02/04
Vertical
Level[dBu¥{m) Radiated Emission

120
110
100
90
80

70
60
50

40
30
20
10

0

2.4335G  2.446G 2.45G 2.46G 2.47G 2.48G 2.49G 2,56 2,516 2.52G 2.53356
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.312 98.87 - -- 86.64 12.23 PK
2 2483.500 49.94 74.00 -24.06 37.70 12.24 PK
3 2483.645 51.62 74.00 -22.38 39.38 12.24 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of

average detection.

Frequency Peak Duty Cycle Average Margin | Average Limit
Channel No. (MHz) Measurement Factor Measurement (dB) (dBm) Result
(dBm) (dB) (dBm)
78 (Average) | 2480.312 98.870 -31.066 67.804 -- -- Pass
78 (Average) | 2483.500 49.940 -31.066 18.874 -35.126 54.000 Pass
78 (Average) | 2483.645 51.620 -31.066 20.554 -33.446 54.000 Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date : 2021/02/04
Horizontal
Level[dBu¥Y{m) Radiated Emission
120
110 i

100
90
80
70
60
50
410
30
20
10

0
2.34G 2.345G 2.36G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2358.986 48.09 74.00 -2591 36.32 11.77 PK
2 2390.000 45.81 74.00 -28.19 33.89 11.92 PK
3 2400.000 66.35 -- -- 54.39 11.96 PK
4 2402.174 99.00 -- -- 87.03 11.97 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of
average detection.
Peak Duty Cycle Average . .
Channel No. Fr:h(}[lg;)cy Measurement Factor Measurement N{zgg)m AvezngenHmlt Result
(dBm) (dB) (dBm)
00 (Average) | 2358.986 48.090 -31.066 17.024 -36.976 54.000 Pass
00 (Average) | 2390.000 45.810 -31.066 14.744 -39.256 54.000 Pass
00 (Average) | 2400.000 66.350 -31.066 35.284 -- -- Pass
00 (Average) | 2402.174 99.000 -31.066 67.934 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date : 2021/02/04
Vertical
Level[dBu¥Y{m) Radiated Emission

120
110
100
90
80
70
60
50
40
30
20
10

0
2.34G 2.345G 2.36G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2366.667 47.44 74.00 -26.56 35.64 11.80 PK
2 2390.000 45.89 74.00 -28.11 33.97 11.92 PK
3 2400.000 63.80 - -- 51.84 11.96 PK
4 2402.174 96.45 - -- 84.48 11.97 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of
average detection.
Peak Duty Cycle Average . .
Channel No. Fr(el\(}llll{e;l)cy Measurement Factor Measurement I\%Zng)ln Avezngerislmlt Result
(dBm) (dB) (dBm)
00 (Average) | 2366.667 47.440 -31.066 16.374 -37.626 54.000 Pass
00 (Average) | 2390.000 45.890 -31.066 14.824 -39.176 54.000 Pass
00 (Average) | 2400.000 63.800 -31.066 32.734 -- -- Pass
00 (Average) | 2402.174 96.450 -31.066 65.384 -- -- Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date : 2021/02/04
Horizontal
Level[dBu¥{m) Radiated Emission

120
110 1

100

90

80
70
60
50

40
30
20
10

243356 2446 2.45G 2.46G 2.47G 2.486 2.49G 2.5G 2.51G 252G 2.53356
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

1 2480.167 99.65 - - 87.42 12.23 PK

2 2483.500 48.02 74.00 -25.98 35.78 12.24 PK

3 2484.804 48.35 74.00 -25.65 36.10 12.25 PK

Note:

1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of

average detection.

Frequency Peak Duty Cycle Average Margin | Average Limit
Channel No. (MHz) Measurement Factor Measurement (dB) (dBm) Result
(dBm) (dB) (dBm)
78 (Average) | 2480.167 99.650 -31.066 68.584 -- -- Pass
78 (Average) | 2483.500 48.020 -31.066 16.954 -37.046 54.000 Pass
78 (Average) | 2484.804 48.350 -31.066 17.284 -36.716 54.000 Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product : PanaCast 50
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date : 2021/02/04
Vertical
Level[dBu¥{m) Radiated Emission

120
110
100
90
80

70
60
50

40
30
20
10

0

2.4335G  2.446G 2.45G 2.46G 2.47G 2.48G 2.49G 2,56 2,516 2.52G 2.53356
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.167 98.17 - -- 85.94 12.23 PK
2 2483.500 4791 74.00 -26.09 35.67 12.24 PK
3 2483.790 49.60 74.00 -24.40 37.36 12.24 PK
Note:
1.  All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Measurement Level = Reading Level + Correct Factor.
4.  The average measurement was not performed when the peak measured data under the limit of

average detection.

Frequency Peak Duty Cycle Average Margin | Average Limit
Channel No. (MHz) Measurement Factor Measurement (dB) (dBm) Result
(dBm) (dB) (dBm)
78 (Average) | 2480.167 98.170 -31.066 67.104 -- -- Pass
78 (Average) | 2483.500 47.910 -31.066 16.844 -37.156 54.000 Pass
78 (Average) | 2483.790 49.600 -31.066 18.534 -35.466 54.000 Pass
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 12.
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Product
Test Item
Test Mode
Test Date

PanaCast 50

Band Edge

Mode 1: Transmit - 1Mbps(Hopping off)
2021/01/04

Measurement Level

A (dB)

Result

>20

PASS

Figure Channel 00:

BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0e  ac | | | SENSE:INT] | ALIGN AUTO  [11:42:33 AMJan 04, 2021
Center Freq 2.397000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 § Frequency
PNG: Fast (oJ Trig: FreeRun T [P RN N
IFGain:Low #Atten: 30 dB DET)
ot Offeet05 B Mkr3 2.399 989 70 GHZ] Auto Tune
19gBidiv__Ref 20.50 dBm -48.05 dBm
1
105 Center Freq
0,500 2.397000000 GHz
-8.50 1450 dbn|
198 StartFreq
25 2.390000000 GHz
385 3
-495 Q
cor Stop Freq
) 2.404000000 GHz|
695
[Start 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts 1.400000 MHz
B2 X FURCT T e Man
N f 2.402 007 45 GHz 5.50 dBm
N f 2.400 000 00 GHz -49.93 dBm
N f 2.300 080 70 GHz 48.05 dBm Freq Offset
4 | 0Hz
1
1 L
< 5
MSG [STATUS
Figure Channel 78:
B Keysight Spectrum Analyzer - Swept SA EEEE
RL | RE [500  ac | [ SENSE:INT] | ALIGN AUTO  [12:10:21 PMJan 04, 2021 =
Center Freq 2.489000000 GHz . Avg Type: Log-Pwr TRACE[12 345 6 requency
PNO: Fast 50 11ig: Free Run T |
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot OTfeet 00 B Mkr3 2.484 377 25 GHZ] Auto Tune
10 dBidiv__ Ref 20.50 dBm -54.70 dBm
Log \J 1
105 T Center Freq
o0.500 2.489000000 GHz
-380 ELEREL
198 StartFreq
25 2478000000 GHz
-395
435 2 43
s bl Stop Freq
) 2.500000000 GHz|
695
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts; 2200000 MHz
T e Man
N 1 2.480 01190 GHz 6.91 dBm
N [ 2.483 500 00 GHz -56.99 dBm
N t 2.484 377 25 GHz 5470 dBm Freq Offset
| 0Hz
1
1 L
MSG [STATUS
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Product
Test Item
Test Mode
Test Date

PanaCast 50

Band Edge

Mode 2: Transmit - 3Mbps (Hopping off)
2021/01/04

Measurement Level
A (dB)

Result

>20

PASS

Figure Channel 00:
B Keysight Spectrum Analyzer - Swept SA E=ET=
RL | RE [500 AC | [ sENSE:INT] | ALTGN AUTO  [01:52:45 PMJan 04, 2021
Center Freq 2.397000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (o0 11ig: Free Run g | NN
IFGain:Low #Atten: 30 dB DET)
ot Offoet 05 B Mkr3 2.398 958 20 GHZ, AutoTune
(0gBidly _Ref 20.50 dBm -53.27 dBm
105 1 Center Freq|
0.500 2.397000000 GHz
-850
1743 s}
198 StartFreq|
235 2.390000000 GHz
-395 3 —H
4.5 'y .
k4 Stop Freq
595
) ‘ 2.404000000 GHz
-695 ‘
[Start 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 2.667 ms (40001 pts 1.400000 MHz|
h ES 7| Man
N f 2.402 160 40 GHz 2.57 dBm
N i 2.400 000 00 GHz -56.52 dBm
N 1 2.399 958 20 GHz -53.27 dBm Freq Offset|
4 | 0Hz
1
1 .
use status
Figure Channel 78:
B Keysight Spectrum Analyzer - Swept SA E=ET=
RL | RF [s00 ac | | [ sEnsE:aNT] | ALIGN AUTO  [02:06:50 PMJan 04, 2021
Center Freq 2.489000000 GHz ] Avg Type: Log-Pwr TRAGE[1 2345 6 Frequency
PNO: Fast (o0 11ig: Free Run g | NN
IFGain:Low #Atten: 30 dB DET)
ot Offoet 05 B Mkr3 2.486 088 30 GHZ, AutoTune
(0gBidly _Ref 20.50 dBm -55.03 dBm
105 ‘Lﬂ Center Freq|
0.500 2.489000000 GHz
-850
1557 B
198 StartFreq|
235 2.478000000 GHz
-395
495 2 $
. Y Stop Freq
) 2500000000 GHz
-695
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 2.667 ms (40001 pts 2200000 MHz
kS 7| Man
2.480 158 75 GHz 4.03 dBm
2.483 500 00 GHz -57.26 dBm
2.486 088 30 GHz -55.03 dBm Freq Offset|
0Hz

STATUS
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Product
Test Item
Test Mode
Test Date

PanaCast 50

Band Edge

Mode 1: Transmit - 1Mbps(Hopping on)
2021/01/04

Measurement Level
A (dB)

Result

>20

PASS

Figure Channel Hopping:

B Keysight Spectrum Analyzer - Swept SA E=ET=
RL | RE [500 AC | [ sENSE:INT] | ALTGN AUTO  [11:46:26 AMJan 04, 2021
Center Freq 2.397000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (o0 11ig: Free Run g | NN
IFGain:Low #Atten: 30 dB DET]
ot Offoet 05 B Mkr3 2.398 745 05 GHZ, AutoTune
(0gBidly _Ref 20.50 dBm -53.08 dBm
]

105 Center Freq|
0 500 2,397000000 GHz
-850 14 5§ dE|
198 StartFreq|
235 2.390000000 GHz
-395 3
495 2

. Stop Freq
) 2.404000000 GHz|
-695
[Start 2.390000 GHz Stop 2.404000 GHz CF Step

Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 2.667 ms (40001 pts 1.400000 MHz|

] X | Man
N f 2.403 000 75 GHz 5.42 dBm
N f 2.400 000 00 GHz -56.65 dBm
N 1 2.399 745 05 GHz -53.08 dBm Freq Offset
4 | 0Hz
1
1 L
usc staTus
Figure Channel Hopping:
B Keysight Spectrum Analyzer - Swept SA E=ET=
RL | RF [s00 ac | | [ sEnsE:aNT] | ALIGN AUTO  [12:13:21 PMJan 04, 2021
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (o0 11ig: Free Run g | NN
IFGain:Low #Atten: 30 dB DET]
ot Offoet 05 B Mkr3 2.497 858 85 GHZ, AutoTune
(0 gBidly _Ref 20.50 dBm -54.64 dBm
1

105 } Center Freq|
0 500 2.489000000 GHz
950 P EEETT e |
198 StartFreq|
235 2.478000000 GHz
-395
495 3

. Stop Freq
) | ‘ | ‘ ‘ | 2.500000000 GHz|
| I N N N
Start 2.47800 GHz Stop 2.50000 GHz CF Step

Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 2.667 ms (40001 pts 2200000 MHz

X | Man
2.478 963 60 GHz 6.06 dBm
2.483 500 00 GHz 59.27 dBm
2.497 858 85 GHz -54.64 dBm Freq Offset|
0Hz

STATUS
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D DEKRA

Product
Test Item
Test Mode
Test Date

PanaCast 50

Band Edge

Mode 2: Transmit - 3Mbps (Hopping on)
2021/01/04

Measurement Level
A (dB)

Result

>20

PASS

Figure Channel Hopping:

B Keysight Spectrum Analyzer - Swept SA EEEE
RL | RE [500  ac | | [ SENSE:INT] | ALIGN AUTO  [01:54:51 PMJan 04, 2021
Center Freq 2.397000000 GHz | Avg Type: Log-Pwr TRACE[12 345 6 Frequency
PNO: Fast 50 11ig: Free Run T |
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot OTfeet 00 B Mkr3 2.399 902 90 GHZ] Auto Tune
Eg;iBldiv Ref 20.50 dBm -53.85 dBm
105 1 Center Freq
o500 2.397000000 GHz
-380
7 55 68
s StartFreq
25 2390000000 GHz
-395
3,
-495
. Stop Freq
) 2.404000000 GHz
695
[Start 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts 1.400000 MHz|
X PO pute Man
N 2.402 012 70 GHz 2.45dBm
N 2.400 000 00 GHz 57.28dBm
N 2.399 902 90 GHz -53.85 dBm Freq Offset
| 0Hz
1
1 L
MSG [STATUS
Figure Channel Hopping:
B Keysight Spectrum Analyzer - Swept SA EEEE
RL | RE [500  ac | | [ SENSE:INT] | ALIGN AUTO  [02:08:55 PMJan 04, 2021
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[12 345 6 Frequency
PNO: Fast 50 11ig: Free Run T |
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot OTfeet 00 B MKr3 2.499 030 35 GHZ] Auto Tune
Eg;iBldiv Ref 20.50 dBm -54.07 dBm
105 Center Freq
o500 2.489000000 GHz
-380
13,05 a8
s StartFreq
25 2478000000 GHz
-395
495 2 es
. Stop Freq
) 2500000000 GHz
695
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts 2.200000 MHz
] X PO T e Man
N f 2.478 040 15 GHz 197 dBm
N 1 2.483500 00 GHz 57.53dBm
N t 2.499 030 35 GHz -54.07 dBm Freq Offset
| 0Hz
1
1 L
MSG [STATUS
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7. Channel Number

7.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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Test Result of Channel Number

Product

Test Item :
Test Mode
Test Date :

PanaCast 50

Channel Number

Mode 1: Transmit - 1Mbps
2021/01/04

(MHz)

Frequency Range

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>T5

Pass

2402-2421MHz

2422-2441MHz

sTaTUS

Keysight Spectrum Analyzer - Swept SA = | & [l B8 Keysight Spectrum Analyzer - Swept SA [
RL | & 510 _AC [ sensean] 12:13:10 pJan 04,2021 RL ® _ [s0a Ac SENSEINT] [ ALIGNAUTO [12:13:23PMJan 04,2021 .
ICenter Freq 2.411000000 GHz Trig: Fres Run i EERIEN o ’T [Center Freq 2.431500000 GHz ] Trig: Free Run Avg Type: Log-Pwr = R requency
oo & #Atten: 30.d8 oer/P NNNNN oo, & 4atten: 30 dB oE7|P NNNNN
e Omeetos 0B MKr2 2.421 000 GHZ[ ~ AutoTune ot OTect05 db Mkr2 2.441 00 GHZ] Auto Tune
(9B __Ref 20.50 dBm 4.70 dBm {ogBiciv__Ref 20.50 dBm 5.20 dBm
10, 1 } } CenterFreq|fi| '° 1 €2 Center Freq|
o500 f ’ o A Wa 4 2.411000000 GHz|fffo 520 { . b " — L 2431500000 GHz
950 i \ S 95 i A
v v Y [ W i |
98 o8 StartFreq
B B8 2.421500000 GHz
395 395
-495 -495
sssf Stop Freq| . Stop Freq|
) 2.421500000 GHz|fll” 2441500000 GHz
595 595
[Start 2.40050 GHz Stop 2.42150 GHz| CF Step flfStart 2.42150 GHz Stop 2.44150 GHz CF Step|
[#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.533 ms (1001 pts) 2100000 MHz{l}#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) 2.000000 MHz|
; fute Man = > T jpute Man
N 3 2402 000 GHz 410 dBm| N 2,422 00 GHz| 2.77 dBm
W2l N[t 2421000 GHz 470 dBm| Freqofrset | 21 2.441 00 GHz. 5.20dBm Freqoffset
I 0 He| 0Hz|
1 1
1 - 1 .
sa sTATUS usc status
2442-2461MHz 2462-2480MHz
(B Keyeight Spectrum Anslyzer - Swept S [B Keysight Spectrum Anslyzer - Swept SA ==
RL_ | ®  [s00 Ac | I T senseanT] 12:13:41 PMJan 04, 2021 RL % [s0a Ac SENSENT] ALIGN AUTO__[12:13:55 P Jan 04, 2021 Frequ
Center Freq 2.451500000 Gng_F ; lﬁ\ Trig FreeRun ey 23456 ‘ Center Freq 2.471500000 Gﬂé. . ﬁ\ Trig:Free Run Avg Type: Log-Pwr TUCEl23a5 e equency
[FGainilow  #Aten: 30 dB oeTlP NNNNN PRO-Fast T Atien: 30 dB g
e OMeetos 6B MKr2 2.461 00 GHz||  AuteTune et OTeet05 aB Mkr2 2.480 00 GHZ] Auto Tune
19 Bl Ref 20.50 dBm 5.14 dBm {9dBidiv__Ref 20.50 dBm 5.73 dBm
1 1 2
10, - » N — - ¥ CenterFreq|fff 1° v — . ” — % CenterFreq|
o.500 A - A s RS AN — | 2451500000 GHz{flfo s00 — [ L | 2.471500000 GHz|
950 - A : 250 4 “
198 StartFreq| o8 StartFreq
25 2.441500000 GHz|[f| 5 2461500000 GHz
395 95 .
-49.5 -495
05 Stop Freq| 05 Stop Freq|
) 2.461500000 GHz|[f|” 2481500000 GHz
-69.5 695
[Start 2.44150 GHz Stop 2.46150 GHz| ep|[liStart 2.46150 GHz Stop 2.48150 GHz ep|
[fRes BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts)] es BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts)| 2.000000 MHz|
[Tvoos S S B T B S T - | Man
2442 00 GHz. 5.97 dBm| N 2.462 00 GHz! 6.24 dBm
246100 GHz. 514dBm. FreqOffset N f 2,480 00 GHz, 5.73dBm FreqOffset
0He| 0Hz|
s

sTaTUS
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PanaCast 50

Channel Number

Mode 2: Transmit - 3Mbps
2021/01/04

Product

Test Item :
Test Mode
Test Date :

Frequency Range Measurement

(MHz) (Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480 79

>75

Pass

2402-2421MHz

2422-2441MHz

B I ——— E\ = xqs.gmmmmm DR ol )
50Q AC [ [ SENSE:INT] [ A AUTC 02:09:45 PM Jan 04, 2021 SENSE:INT] [ (GN AUTO __[02:10:02 PM Jan 04, 2021
[Cemer Freq 2 411000000 GHz | Avg Type: Log-Pwr vw,‘: 2345 ‘ [emer Freq 2 431500000 GHz | AV Type: Log Pur TRice[i23456 |  Frequency
PNO: Fast G50 11ig: Free Run TYPEIMWAAAIA Fast GO Trig: FreeRun TYPE MY
IFGain:Low __ #Atten: 30 dB DeTiP NNNNN [Fooniow ™ #Atten: 3008 oeT|P NNNNN
Auto Tune| Auto Tune|
Ref Offset 0.5 dB Mkr2 2.421 000 GHz| Ref Offset05 dB Mkr2 2.441 00 GHz
198l Ref 20.50 dBm 2.65 dBm 0Bt Ref 20.50 dBm 0.78 dBm
10, t ‘ '—7 CenterFreq| 1 .2 CenterFreq|
jo.500 . ’ . 2.411000000 GHz| e h—r T — 2.431500000 GHz|
950 < {
198 StartFreq
85 2421500000 GHz
-395
-49.5 b
. Stop Freq|
) 2.441500000 GHz
695
[Start 2.40050 GHz top 2.42150 GHz| CF Step flfStart 2.42150 GHz Stop 2.44150 GHz CF Step|
#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2. 533 ms (1001 pts) 2 100000 MHz es BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) 2000000 MHz]
Man)

|Auto

X

2. GHz
YT FreqOffset
0Hz
1
1 1
sc staTus use sTaTus|
2442-2461MHz 2462-2480MHz
Keysight spmmm A...»,m o L\g@ PEE——— [
RL I [ sen I AUTO _[02:10:16 PMJan 04, 2021 EINT] LIGN AT [o316:35 P o, 201 5
Center Freq 2 451500000 GHz Avg Type: Log-Pwr TRACE[12345 6 renter Freq 2 471500000 GHz . Avg Type: Log-Pwr R R requency
o pere i PO e s
IFGain:Low IFGainilow
et Omet0s a5 MKr2 2.461 00 GHz]| ~ AuteTune et Omeeton a8 MKr2 2.480 00 GHz[ ~ AutoTune
{9 gBid__Ref 20.50 dBm -5.64 dBm 1o goiciv_Rer 20.50 dm -0.31 dBm|
10. 01 “ CenterFreq|fll ' t } . — Center Freq|
o 500 |- - At 2.451500000 GHz|fffo 500 - - ¥ 2.471500000 GHz
950 s 950 -
198 StartFreq 198 StartFreq
B 2.441500000 GHz|ll 25 2461500000 GHz
-395 1 39.5
-495 495
05 Stop Freq| 05 Stop Freq|
2.461500000 GHz 2481500000 GHz
-69.5 695
]
[Start 2.44150 GHz Stop 2.46150 GHz CF Step flfStart 2.46150 GHz Stop 2.48150 GHz CF Step
#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) 2000000 MHz|Jf#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) 2.000000 MHz|
A U X I S B ) S T | Man
2.442 00 GHz -0.43 dBm | 2.462 00 GHz 021dBm
2.461 00 GHz -5.64 dBm FreqOffset 2.480 00 GHz. -0.31dBm FreqOffset
| |
| oHzll L 0 Hz]
|
|
|
| |
1 |
1 i ]

STATUS sTaTUS
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 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.

8.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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8.4. Test Result of Channel Separation

Product : PanaCast 50
Test Item : Channel Separation
Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2021/01/04
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 628.0 Pass
39 2441 1000 >25 kHz 630.0 Pass
78 2480 1000 >25 kHz 628.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [11:41:28 AMJan 04, 2021 s
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE| M WARMAA
IFGain:Low #Atten: 30 dB oET|P NNNNN
ot Oeet 05 a Mkr2 2.403 00 GHzZ Auto Tune
{0 gl Ref 20.50 dBm 5.48 dBm
y 1 2
105 * Center Freq|]
0 500 2.402000000 GHz|
-9.50
195 StartFreq(|
295 2.397000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.407000000 GHz
-69.5
Center 2.402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 3500.0 ms (1001 pts) 1.000000 MHz
| 7| Man
1| N f 2.402 00 GHz 5.34 dBm
2| N f 2.403 00 GH 5.48 dBi
5 z m Freq Offset
4 0Hz
5
6
7
]
9
10
11 =
IMSG STATUS
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Channel 39 (2441MHz)

Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [11:52:17 AMJan 04, 2021 F
|Center Freq 2.441000000 GHz | _. Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide o) Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect05 B MKr2 2.442 00 GHZ Auto Tune
1o geici _Ref 20.50 dBm 5.67 dBm
1 2
08 ‘ Center Freq(]
0.500 2.441000000 GHz
-9.80
195 StartFreq(|
295 2.436000000 GHz
-39.5
495
s Stop Freq|
’ 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Aut M
| Py n
1] N f 2.441 00 GHz 5.88 dBm
2| N f 2.442 00 GH 5.67 dB|
5 z m FreqOffset
4 0 Hz|
5 E
6
7
8
9
10
11 |
« B
IMSG STATUS
Channel 78 (2480MHz)
ri Keysight Spectrum Analyzer - Swept SA = =
| | RF [s00 ac | [ SENSE:INT] | ALIGN AUTO  [12:09:29 PMJan 04, 2021 F
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[T 2345 6 requency
PNO: Wide 0 171g: FreeRun TYPEIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Omeet o5 db Mkr1 2.479 00 GHz Auto Tune
10 dBidiv__Ref 20.50 dBm 6.34 dBm
-od 1 3
105 ‘ Center Freq|
0500 2.480000000 GHz
-9.50
188 StartFreq|]
5 2.475000000 GHz
305
-49.5
. Stop Freq||
o 2.485000000 GHz,
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #V/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| e Man
9 N f 2.479 00 GHz 6.34 dBm
2[ N f 2.480 00 GH 6.72 dBl
5 z m Freq Offset
4 0 Hz|
5 =
6
7
8
9
10
11 <
« T
IMSG STATUS
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Product : PanaCast 50
Test Item : Channel Separation
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2021/01/04
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 864.0 Pass
39 2441 1000 >25 kHz 864.0 Pass
78 2480 1000 >25 kHz 864.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
ri Keysight Spectrurn Analyzer - Swept SA ===
I RrRL [ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO [01:51:27 PMJan 04, 2021 F
|Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
ot Offect 05 b Mkr2 2.403 00 GHZ Auto Tune
10 dBidiv__Ref 20.50 dBm 2.54 dBm
og
105 1 ‘2 CenterFreq||
0,500 2.402000000 GHz|
-9.50
198 StartFreqf|
295 2.397000000 GHz
305
-49.5
s Stop Freq|l
’ 2.407000000 GHz
F95
Center 2.402000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
oo e | T | FRCTIOV | rUNCTonwWOT]  rUNCTONVALE B puto Man
1| N f 2.402 00 GHz 2.34dBm
g N f 2.403 00 GHz 254 dBm FreqOffset
4 0Hz
5
6
7
8
9
10
11 i
IMSG STATUS
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Channel 39 (2441MHz)

BE Keysight Spectrum Analyzer - Swept SA \i“g“@_.
RL | RF [s0@ ac | SENSE:INT| ALIGN AUTO  [01:58:42 PMJan 04, 2021
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TecE[l23455 |  reduency
PNC: Wide o Trig: Free Run TYREIM 4
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offest0b db Mkr2 2.442 00 GHz Auto Tune
19g5idn__Ref 20.50 dBm -0.53 dBm
105 1 2 Center Freq|
0.500 2.441000000 GHz
250
195 StartFreq||
25 2.436000000 GHz
35
435
. Stop Freq||
’ 2.446000000 GHz
5
Center 2.441000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Aut M
| T il
1 N f 2.441 00 GHz 2.95 dBm
2] N f 2.442 00 GH -0.53 dBi
5 z m Freq Offset
4 0 Hz|
5 E
[
7
1
1 i
‘ g
MSG STATUS
Channel 78 (2480MHz)
ri Keysight Spectrum Analyzer - Swept SA \il\iﬂﬁl
| | RF [s0e ac | [ SENSE:INT] | ALTGN AUTO  [02:05:48 PMJan 04, 2021 s
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Wide (5 Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB peT|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr1 2.479 00 GHz
1odBidiv__Ref 20.50 dBm 3.95 dBm
105 $1 2 Center Freq
n 500 - 2.480000000 GHz
G50
as StartFreq
295 2.475000000 GHz
395
495
s StopFreq
) 2.485000000 GHz
695
Center 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| X | Man
1 N 2.479 00 GHz 3.95dBm
2| N f 2.480 00 GH 3.80dB
3 z m Freq Offset
0Hz
[ =
6
7
8
9
10
11 -
P v
IMSG STATUS
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. 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.

9.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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94. Test Result of Dwell Time

Product
Test Item
Test Mode
Test Date

PanaCast 50

Dwell Time

Mode 1: Transmit - 1Mbps (Channel 00,39,78)
2021/01/22

Time slot . . . .
Frequency Hopping of Sweep time Dwell Time Limit
length Result
(MHz) Number (ms) (ms) (ms)
(ms)
2402 2.880 99 31600 284.130 400 Pass
2441 2.870 89 31600 255.430 400 Pass
2480 2.880 96 31600 276.480 400 Pass
Dwell time = Time slot length (ms)*Hopping of Number
CH 00 Time slot length CH 00 Hopping of Number
o Kcyxlgms‘venmmf\niiyz‘ev:sicvtyi : : E— ‘ = [ 1] [ Voo specvm A v sn — . ==
%emer Freq‘ 2402000000 GHz | l::g»l?;‘iy;toﬂo s Avg Type:LogPwr S;Ac'z!f,";iiu?ﬁ auency  |lSweep Time 3160 s — _FI:“;“'; Avg Type:LogPur 37:@5’% SweeplControl
o #tten 3048 oerNNNNNR I etion ™ Asem 30 B o NNRNIN ] gyyeen Time]
AMKr1 2880 ms|[  AutoTune ofoffee 31605
oo BHASS Fr || WYY
10, 142 Center Freq|
o 500 \va 2. GHz|] 10
-850
198 StartFreq| [
-85 2.402000000 GHz| ||
-395
:: : StopFreq||’
2.402000000 GHz|
-695
[Center 2.402000000 GHz Span 0 Hz| CF Ste|
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz{ |
oo ute Man)
A2 t [(a) 2.880 ms|(A) -0.03 dB
F t 980.0 us 5.55 dBm| Freq Offset| Gate
o Lol
Scale Type Points|
1 ~|row Lin| fcenter 2.402000000 GHz Span 0 Hz 1001
0 5 es BW 10 kHz #VBW 30 kHz Sweep 31.60s (1001pts)|— |

CH 39 Time slot length CH 39 Hopping of Number

B Keysight Spectrum Analyze: - Swept SA T | & [ B Keysight Spectrum Analyzer - Swept SA (ol )
L [ r [s0n A T [ sensen] [ AUGNAUTO  [o4s:o7pMlano4,2021 [ . | L R [s09 Ac | SENSE:INT] [___AUGNATO 04:12:27 PMJan 04, 2021 Amplitude
Marker 1 A 2.87000 ms ] Trig Delay-1.000ms  Avg Type: Log-Pwr TRACE[1 2345 6 Marker [Ref Level 10.50 dBm | fra: FreeR Avg Type: Log-Pwr Teiasa0s
n Trig: Video T PNO:Wide GO Trig: FreeRun VPE| Wik
PNO: Fast —»— ol o . INNNNNN
\FGain:ow  Atten: 30 dB o=T[NNNNNN Marker Table \FGain-Low * Atten: 20 dB o RefLevel
Ref Offset 0.5 dB AMkr1 2.870 msf fon off Ref Offset 05 dB 1050 dBm
10 dBidiv  Ref 20.50 dBm 0.01 dB 1L%gBIdiv Ref 10.50 dBm
Lo
o a122 -

1o A 4 Marker Count | Attenuation |
o 500 Z TR L [ofm [§°5® [20 dB]
-9.50
195 Nfl:‘l(lple Scale/Div|
K arkers|
o on ofrfl 195 10dB
-395
495 Scale Typ

cale e|
-595 L
Lin
-69.5
[Center 2.441000000 GHz
Res BW 1.0 MHz VBW 1.0 MHz Presel Center|
[woosteset x| ]
t [(A) 2,870 ms|(A) 0.01dB
t 980.0 s 6.06 dBm|

Presel Adjust|
0 Hz|

795

More|
20f2
1 3 °2Mcenter 2.441000000 GHz

[Res BW 10 kHz

STATUS. usc

More|
Span 0 Hz Tof2
Sweep 31.60 s (1001 pts)|

STATUS

#VBW 30 kHz

usc
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CH 78 Time slot length

CH 78 Hopping of Number

[BE erman Spectum Amstyzes - swepr 54 T |2 JmalJ BB Keysight Spectrum Analyzer - Swept SA T o )
L [ r  [son Ac | I [ SenseanT] [ ALIGNAUTO [04:19:43 PHJan 04,2021 T R [s0a AC SENSE:INT] ALIGN AUTO _[04:22:44 PMJan 04, 2021 -
Marker 1 A 2.88000 ms | Trig Delay-880.0 s Avg Type: Log-Pwr TRACE[12345 6 Marker [Ref Level 10.50 dBm ] Avg Type: Log-Pwr Tace[12345 6|  Amplitude
Fast == Trig: Video W Trig: Free Run
i Atten: 30 dB oerNNNNKN oy ™ Atten: 20 dB DET|NNNNNN
IFGain:Low Marker Table! IFGain:Low 3 RefLevel
Ref Offset 05 dB AMkr1 2.880 ms)jon off Ref Offset 05 dB 1050 dBm)
10 dBrdiv__Ref 20.50 dBm 0.16 dB 10 dBrdiv ~ Ref 10.50 dBm
126 = Log
0. - o] | Marker Count | Attenuation |
0.500 [off] |go.500 [20 dB]
-9.50
08 Couplelf ScalelDiv
295 Markers| 1048
on offill-195
-395
-49.5
595 Scale Me
Lin
695
[Center 2.480000000 GHz Span 0 Hz
VBW 1.0 MHz Sweep 10.00 ms (1001 pts) Presel Center|

[Res BW 1.0 MHz

2.880 ms|(A) 0.16 dB

FUNCTION | FUNCTION WIDTH.

FUNCTION VA

940.0 us 6.85 dBm|

All Markers Off|f§

More|

2 of 2|

[Center 2.480000000 GHz

#VBW 30 kHz

es BW 10 kHz

Span 0 Hz

Presel Adjust
0 Hz|

More|
10f2

Sweep 31.60 s (1001 pts)|

sTaTUS.

usc sTaTUS

Note:

The dwell times of the packet type of DH1, DH3, and DHS5 are tested. Only the worst case is shown on the

report.
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Product
Test Item
Test Mode
Test Date

PanaCast 50
Dwell Time

Mode 2: Transmit - 3Mbps (Channel 00,39,78)

2021/01/04

Time slot . . . .
Frequency Hopping of Sweep time Dwell Time Limit
length Result
(MHz) Number (ms) (ms) (ms)
(ms)
2402 2.900 97 31600 281.300 400 Pass
2441 2.900 100 31600 290.000 400 Pass
2480 2.900 93 31600 269.700 400 Pass
Dwell time = Time slot length (ms)*Hopping of Number
CH 00 Time slot length CH 00 Hopping of Number
ﬁ s e s === (] Kcyswmp ectrum Analyzer SwmmSA ,, - (SRR
om0 s s i o e s L e R oveeton
Poaniow  Atten ose oer|NNNNNN Marker Table Foanlow ™ Atten: 208 oar N RNNRN Swee%;l"isrgle
Ref Offset 05 dB AMkr1 2.900 msf jon off Ref Offset 0.5 dB .
10 gBiciv__Ref 20.50 dBm -0.24 dB 10 dBidiv__Ref 10.50 dBm
10. ‘ ‘1A2 Markercuunt}
o.500 M oLy [off] 0500
195 Couple(ff
295 Markers|
s on offill-195

495
595 ‘
695 ‘

[Center 2.402000000 GHz

[Res BW 1.0 MHz VBW 1.0 MHz

pan 0 Hz|
Sweep 10.00 ms (1001 pts)|

A2

t [(a) 2.900 ms|(A)

FUNCTION | FUNCTION WIDTH. FUNCTION VALUE I8

-0.24 dB
t 960.0 us 2.39 dBm|

All Markers Off|f§

More|

2of2 [Center 2.402000000 GHz

es BW 10 kHz

#VBW 30 kHz

Span 0 Hz
Sweep 31.60 s (1001 pts)|

Gate R
[Off.LO]

Points|
1001

sTaTUS.

usc

sTaTUS

CH 39 Time slot 1ength

CH 39 Hopping of Number

KeyngSp ectrum Analyzer smrsn B KeyslgMSp ectrum Analyzer SwaplSA o] & |l
I c | I I I GUAUTO [04:51:12 PiiJan 04, 2021 (3 A SENSEnT] ALIGN AUTO_[04:52:54 PiJan 04, 2021
Marker 1A 2 90000 ms | Trig DE'HY 100 Avg Type: Log-Pwr TRACE[12345 6 Marker Sweeg Time 31. 60 s ] Avg Type: Log-Pwr Tacel1 2345 6|  SweeplControl
Trig: Video Trig: Free Run
PNO: Fast o~ PNO Wd C
[Fosinitow . Atten: 30 dB oeTINNNNNN selectMarker | IFGainlow ' Atten: 20dB oer[NNNNN N Sweep Time|
» 3160's|
Ref Offset05 dB AMkr1 2.900 msy 1 Ref Offset 0.5 dB
10deidiv_Ref 20.50 dBm 0.95 dB (9gBidiv__Ref 10.50 dBm
og T og
o J [ A1A2
. ) w0 L] o 500
950
9 | 950 HH
-295
-195 ..
-395
-495 -295 17
-59.5
695 ” 395 ..
[Center 2.441000000 GHz Span 0 Hz 495 | || |
[Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts)]
I e R Y S - s |
A2 t [(A) 2,900 ms|(A) 0,95 dB
E t 960.0 s 263 dBm| Gate
Properties>|l§ 535 »
[Off,LO]
5
More| Points|
1 10f2 1001

[Center 2.441000000 GHz

es BW 10 kHz

#VBW 30 kHz

Sweep 31.60 s (1001 pts)

Span 0 Hz

STATUS.

usc

sTaTUS
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CH 78 Time slot length

CH 78 Hopping of Number

[BE erman Spectum Amstyzes - swepr 54 = - Jall]BE Keysight Spectrum Analyzer - Swept SA T )
L [ m [0 A I [_senseanT] [ ALIGNAUTO [04:54:56 PHJan 04,2021 T R[50 AC SENSENT] ALIGN AUTO _[04:56:30 PMJan 04, 2021
Marker 1 A 2.90000 ms | Trig Delay-1.000ms  Avg Type: Log-Pwr TRACE[12345 6 Marker Sweep Time 31.60 s I Avg Type: Log-Pwr TRace[1 2345 6| SweeplControl
PN Fast == Trig: Video ooy NG Wide T3 Trig: Free Run |
IFGain:Low Atten: 30 dB oF IFGain:Low Atten: 20 dB. DET] Sweep Time|
SelectMarker} 3160
Ref Offset 05 dB AMkr1 2.900 ms) 1 Ref Offset 0.5 dB
10 dBrdiv__Ref 20.50 dBm -0.25 dB 10 dBrdiv ~ Ref 10.50 dBm
Log T Log
A [ A1A2
- TRIG Ly Normall§, .,
-9.50
-195
295 Delt
-395
-49.5
595 Fixed!
695
[Center 2.480000000 GHz Span 0 Hz
[Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts) Of
A2 t () 2.900 ms|(A)
3 t 960.0 us
Properties»| Gate
p [Off,LO]
More| Points|
10f2) 1001

[Center 2.480000000 GHz

sTaTUS.

#VBW 30 kHz

es BW 10 kHz

Sweep 31.60 s (1001 pts)|

Span 0 Hz

usc sTaTUS

Note:

The dwell times of the packet type of DH1, DH3, and DHS5 are tested. Only the worst case is shown on the

report.
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10. Occupied Bandwidth

10.1.  Test Setup

EUT

RF Cable

10.2.  Limits

N/A

10.3. Test Procedure

1

SMA
Connecter

Spectrum

Analyzer

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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10.4. Test Result of Occupied Bandwidth
Product PanaCast 50
Test [tem Occupied Bandwidth Data
Test Mode Mode 1: Transmit - 1Mbps
Test Date 2021/01/04
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 942 -- NA
39 2441 945 - NA
78 2480 942 - NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [11:47:28 AMJan 04,2021
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TcElTa345p|  Frequency
PNO: Wide (o Trig: Free Run TYPE| M WA
IFGain:Low © #Atten: 30 dB OET|P NNNNN
o Offect05 B Mkr2 2.401 547 GHZ Auto Tune
1o geici _Ref 20.50 dBm -16.10 dBm
08 1 Center Freq(]
.50 2.402000000 GHz
i 2 L 3
9.50 . N |
195 StartFreq(|
285 2.400500000 GHz
-39.5
-49.5 —
e Stop Freq||
’ 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| R A 1500 e R S - [ Man
1| N i 2.402 018 GHz 3.97 dBm
2] N f 2.401 547 GHz 16.10 dBm
3[ N f 2.402 489 GHz -16.36 dBm FreqOffset
4 0Hz
5 E
6
7
8
9
10
11 L
IMSG STATUS
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Figure Channel 39:
Fﬁ Keysight Spectrum Analyzer - Swept SA @\ﬁl@_
X rL [ RF [s0e ac | | SENSE:INT] | ALIGN AUTO 11:53:18 AM Jan 04, 2021 F
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide (0 11g: Free Run TYREM
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Ofeot05 dB Mkr2 2.440 544 GHZ Auto Tune
10 gBidiy__Ref 20.50 dBm -15.53 dBm
s 1 Center Freq||
0 500 2.441000000 GHz
2 3
-9.50 ’ -15.40 )|
195 StartFreq||
298 2.439500000 GHz
-395
-49.5
s Stop Freqj|
2.442500000 GHz
-B95
Center 2.441000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #V/BW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| -—— pute Man
2.441 015 GHz 4.60 dBm
2 N f 2.440 544 GHz -16.53 dBm
3[ N f 2.441 489 GHz -15.81 dBm Freq Offset
4 0Hz
5 =
6
7
8
9
10
11 |
] . »
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA ===
| 7 | RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [12:14:45 PMJan 04, 2021 E
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide 50 Trig: Free Run TYPEIM
IFGain:Low #Atten: 30 dB DeT|P NNNNN
o Ofect05 b Mkr2 2.479 544 GHZ Auto Tune
10 dBiciv__Ref 20.50 dBm -14.77 dBm
og
1
s Center Freq||
0 500 2.480000000 GHz
2 3
-9.50 ’ -14 52 dEmfl
-19.5
StartFreq|]
245 2.478500000 GHz
-39.5
495 |- ]
fas Stop Freq(]
' 2.481500000 GHz
-69.5

Center 2.480000 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz
Sweep #Swp) 3.200 ms (1001 pts)

I-_— FUNCTION T FUNCTION WIDTH] —FUNCTION VALUE

m

2.480 018 GHz 5.48 dBm

2 N f 2.479 544 GHz -14.77 dBm

3| N f 2.480 486 GHz -14.70 dBm
5
6
7
8
9
10
11

I

STATUS

CF Step
300.000 kHz,
t Man

Freq Offset
0 Hz|
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Product PanaCast 50
Test [tem Occupied Bandwidth Data
Test Mode Mode 2: Transmit - 3Mbps
Test Date 2021/01/04
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1296 -- NA
39 2441 1296 -- NA
78 2480 1296 - NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [01:55:51 PMJan 04,2021
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TcETa34s5p|  Frequency
PNO: Wide (o Trig: Free Run TYPE| M WA
IFGain:Low © #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.401 355 GHz
1o geici _Ref 20.50 dBm -19.35 dBm
na 1 Center Freq(]
0.500 2.402000000 GHz
-9.50 .2 3
-19.08 dBmj|
195 StartFreq(|
285 2.400500000 GHz
-39.5
495 - S
cos Stop Freq||
’ 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| R A 1500 e R S - [ Man
1 N f 2.402 018 GHz 0.91 dBm
2| N f 2.401 355 GHz -19.35 dBm
3[ N f 2.402 651 GHz -19.34 dBm Freq Offset
4 0Hz
5 E
6
7
8
9
10
11 4

STATUS
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Figure Channel 39:
Fﬁ Keysight Spectrum Analyzer - Swept SA @\ﬁl@_
X rL [ RF [s0e ac | | SENSE:INT] | ALIGN AUTO 02:02:44 PMJan 04, 2021 F
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide (0 11g: Free Run TYREM
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Ofeot05 dB Mkr2 2.440 355 GHZ Auto Tune
10 gBidiy__Ref 20.50 dBm -18.52 dBm
105 1 Center Freq||
0 500 2.441000000 GHz|
.50 2 3
195 . -18.41 dBmj|
’ StartFreq||
298 2.439500000 GHz
-395
-49.5 —_
s Stop Freqj|
2.442500000 GHz
-B95
Center 2.441000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| -—— pute Man
2.441 012 GHz 1.59 dBm
2 N f 2.440 355 GHz -18.52 dBm
3N f 2.441 651 GHz -18.71 dBm Freq Offset
4 0Hz
5 =
6
7
]
9
10
11 i
< m b
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA ===
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [02:11:26 PMJan 04, 2021 E
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide 50 Trig: Free Run TVPE| MWAAMAAY
IFGain:Low #Atten: 30 dB DET/P NNNNN
Mkr2 2.479 352 GHZ Auto Tune
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm -18.39 dBm
og
Lk 1 Center Freq|l
0 500 2.480000000 GHz|
-3.50 .2 3
-17.55 dBmfl
198 StartFreq||
245 2.478500000 GHz
-39.5
-49.5 P . W
fas Stop Freq(]
' 2.481500000 GHz
-69.5

Center 2.480000 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz
Sweep #Swp) 3.200 ms (1001 pts)

I-_— FUNCTION T FUNCTION WIDTH] —FUNCTION VALUE

m

2.480 012 GHz 2.35dBm

2 N f 2.479 352 GHz -18.39 dBm

3| N f 2.480 648 GHz -17.68 dBm
5
6
7
8
9
10
11

I

STATUS

CF Step
300.000 kHz,
t Man

Freq Offset
0 Hz|
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11. Duty Cycle

11.1.  Test Setup

EUT

RF Cable

1

SMA
Connecter

Spectrum

Analyzer
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11.2.  Test Result of Duty Cycle

Product : PanaCast 50
Test Item : Duty Cycle Data
Test Mode Mode 1: Transmit - 1Mbps
e Keysight Spectrum Analyzer - Swept SA = =R
X RL [ RF [s0g@ ac | [ SENSE:INT] | ALIGN AUTO  [04:26:14 PMJan 22, 2021
[Center Freq 2.402000000 GHz | Trig Delay-1.000ms  Avg Type: Log-Pwr TRABEFz 3456 Frequency
PNO: Fast —»— Trig: Video TYPE| WHARAMAAR:
IFGain:Low #Atten: 30 dB DET|N NNNNN
Ref Offset 0.5 dB AMkr1 2.797 ms) Allto Tune
10 dBidiv Ref 20.50 dBm -0.02 dB|
o
105 )|P<291A2 CenterFreq
0.500 A wete] | 2.402000000 GHz
-9.50
19 StartFreq
o8 2.402000000 GHz
-39.5

Stop Freq
2.402000000 GHz

ittt vlbinir 000w Lot i a0 i

Center 2.402000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.1 ms (1001 pts) 1.000000 MHz,
A Man
1| A2 t [(A) 2.797 ms|(A) 0.02dB
§ F t 30.84 ms 5.53dBm FreqOffset
4 0Hz
5 3
6
7
8 Scale Type
9
10 g i
11 _ Jros Lin

I 3

STATUS

=
@
]

Time on of 100ms= 2.797ms
Duty Cycle=2.797ms / 100ms= 0.02797
Duty Cycle correction factor= 20 LOG 0.02797=-31.066 dB

Duty Cycle correction factor -31.066 dB
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Product PanaCast 50
Test Item Duty Cycle Data
Test Mode Mode 2: Transmit - 3Mbps

== Keysight Spectrum Analyzer - Swept SA = =R
X RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:39:20 PMJan 22, 2021
[Center Freq 2.402000000 GHz | Trig Delay-1.000ms  Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast —»— Trig: Video TYPE| WiAARAAARARE
IFGain:Low #Atten: 30 dB pET[NNNNNN
L _I Auto Tune
Ref Offset 05 dB AMkr1 2.797 ms|
10 dBidiv__Ref 20.50 dBm 1.52 dB|
Log T
105 142 CenterFreq
0.500 FRIS 2.402000000 GHz
950
19 StartFreq
28 2.402000000 GHz

Center 2.402000000 GHz

|Res BW 1.0 MHz #/BW 1.0 MHz

b bt o 0] Ol it 1 bt Bt b 0 ko UL A,

Span 0 Hz

Sweep 100.1 ms (1001 pts)

-
A2 t [(A) 2.797 ms|(A) 1.52dB
F t 31.64 ms 2.70dBm

m

Y
= [ oo [~ o |on & o o [

Stop Freq
2.402000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
OHz

Scale Type

Log Lin

STATUS

=
@
]

Time on of 100ms= 2.797ms
Duty Cycle=2.797ms / 100ms= 0.02797
Duty Cycle correction factor= 20 LOG 0.02797=-31.066 dB

Duty Cycle correction factor -31.066 dB
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12. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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