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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

Notebook

Trade Name ECS ELITEGROUP
Model No. NU50;NUx0xx (x=0~9;A~Z;a~z;_-)
FCC ID. WL6-NU509560D2W

Frequency Range

2402 — 2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) /m/4DQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

PIFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Power Adapter

MFR: FSP, M/N: FSP065-A1BR3

Input: AC 100-240V > 50-60Hz 1.7A

Output: DC 5V, 3A; 9V, 3A; 12V, 3A; 15V, 3A; 20V, 3.25A
Cable Out: Shielded, 1m

Power cord: Non-shielded, 0.8m

Antenna List

No. [Manufacturer

Part No. (Vendor) Antenna Type Peak Gain

1 WGT

13-130-XD2050 (Main) 2.00 dBi for 2.4GHz

13-130-XD2051 (Aux)

PIFA Antenna

Note: The antenna of EUT is conforming to FCC 15.203.
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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 a Notebook with a built-in 2.4 GHz and 5 GHz WLAN and Bluetooth V5.0, V3.0, V2.1+EDR
transceiver, this report for Bluetooth V3.0, V2.1+EDR.
2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

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.

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 LCD Monitor DELL ST2320Lf CN-OM2NNG6-72872-221-C9VS Non-Shielded, 1.8m
2 External HDD Transcend TS1TSJ25H3B F21786-0125 N/A
3 External HDD Transcend TS1TSJ25H3B F21786-0005 N/A
4 External HDD Transcend TS1TSJ25MC F30467-0003 N/A
5 [Microphone & o \EVER  |MOE241 N/A N/A
Earphone
Signal Cable Type Signal cable Description
A HDMI Cable Non-shielded, 1.8m
B USB Cable Shielded, 0.5m, two PCS.
C USB Type-C Cable Shielded, 0.5m
D Microphone & Earphone Cable Non-shielded, 1.2m
E LAN Cable Non-shielded, 2.0m
1.3. Configuration of Tested System
Internet
LCD Monitor
A
(1 I

B EUT B

Microphone &

: Earphone

®)

B C

. External Extermal xdernal

HDD HDD HIN)

S L . L 0 SRR
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1.4. EUT Exercise Software

o > D e

Setup the EUT as shown in Section 1.4.

Execute software “DRTU V.11.1941.0-10270” on the EUT.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

Verify that the EUT works properly.
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1.5.

Test Facility
Ambient conditions in the laboratory:
Performed Item Items Required Actual
o Temperature (°C) 10~40 °C 26.5 °C
Conducted Emission —
Humidity (%RH) 10~90 % 56.0 %
] o Temperature (°C) 10~40 °C 26.1°C
Radiated Emission —
Humidity (%RH) 10~90 % 73.0%
) Temperature (°C) 10~40 °C 28.0 °C
Conductive —
Humidity (%RH) 10~90 % 729 %
USA . FCC Registration Number: TW3023
Canada : IC Registration Number: 4075A

Site Description:

Test Laboratory:
Address:

Phone number:
Fax number:
Email address:
Website:

Accredited by TAF
Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.
886-2-8601-3788
886-2-8601-3789
info.tw@dekra.com

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

List of Test Equipment

For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. |Serial No. Cali. Date  |Due. Date
Temperature Chamber  [WIT GROUP TH-1S-B EQ-201-00146 |2020/04/06 [2021/04/05
X [Spectrum Analyzer Agilent N9010A MY53470892  (2019/09/25 (2020/09/24
X |Peak Power Analyzer  |Keysight 8990B MY51000410 {2020/07/01 |2021/06/30
X [Wideband Power Sensor |Keysight N1923A MY56080003 |2020/07/01 [2021/06/30
X [Wideband Power Sensor |Keysight N1923A MY56080004 |2020/07/01 [2021/06/30
X |[EMI Test Receiver R&S ESCS 30 100369 2019/11/27 [2020/11/26
X [LISN R&S ENV216 101105 2020/04/27 [2021/04/26
X [LISN R&S ESH3-Z5 836679/014 2020/04/26 [2021/04/25
X |Coaxial Cable DEKRA RG 400 LCO18-RG 2020/06/19 [2021/06/18
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 SystemV9.0.5.
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For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Date |Due. Date
X |Test Receiver R&S ESR7 101602 2019/12/16 |2020/12/15
X |Signal Analyzer R&S FSV40 101869 2020/06/24 |2021/06/23
X |Loop Antenna Teseq HLA6121 37133 2019/10/15 (2021/10/14
X |Bilog Antenna Schaffner Chase CBL6112B 2916 2020/01/20 |2021/01/19
X |Coaxial Cable DEKRA L1907-001C 280280.F141.1000D |2020/07/09 (2021/07/08
X |Amplifier EMCI EMCO001330 980254 2020/07/28 [2021/06/10
X |Horn Antenna ETS-LINDGREN 3117 00228113 2020/05/28 12021/05/27
X |Coaxial Cable DEKRA L1907-002C 280280.F141.1000D |2020/07/09 (2021/07/08
X |Amplifier EMCI EMCO05820SE 980361 2019/09/23 [2020/09/22
X |Amplifier SGH PRAMP118 20200202 2020/03/17 [2021/03/16
X |Horn Antenna Com-Power AH-1840 101101 2019/10/31 |2020/10/30
X |Amplifier + Cable [EMCI EMC184045SE (980369 2020/04/23 [2021/04/22
Bilog Antenna Schaffner Chase CBL6112B 2916 2020/01/20 |2021/01/19
Coaxial Cable DEKRA L1907-003C 00100A1B3A120M [2020/07/09 {2021/07/08
Amplifier EMCI EMCO001330 980255 2020/03/17 [2021/03/16
Horn Antenna ETS-LINDGREN 3117 00228111 2020/05/28 |2021/05/27
Amplifier SGH PRAMP0510 |20200206 2020/03/17 |2021/03/16
Amplifier SGH PRAMP118 20200202 2020/03/17 [2021/03/16
X |Filter MICRO-TRONICS |[BRM50702 G270 2019/08/08 [2020/08/07
X |Filter MICRO-TRONICS (BRM50716 G196 2019/08/08 [2020/08/07
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 Test SystemV1.1.
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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 +3.42dB
Power Meter Spectrum Analyzer

Peak Power Output
+0.89dB +2.06dB

9kHz~30MHz: +3.88dB
30MHz~1GHz: +4.06dB

1GHz~18GHz: +£3.71dB
18GHz~40GHz: +3.73dB
40GHz~50GHz: £3.75dB
50GHz~325GHz: +4.39dB

Radiated Emission

RF antenna conducted test +2.06dB

9kHz~30MHz: +3.88dB
30MHz~1GHz: +4.06dB
1GHz~18GHz: +3.71dB

Band Edge
18GHz~40GHz: £3.73dB
40GHz~50GHz: +3.75dB
50GHz~325GHz: +4.39dB
Channel Separation +1544.74Hz
Dwell Time +2.31msec
Occupied Bandwidth +1544.74Hz
Duty Cycle (2.4GHz) +2.31msec
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT |
ooo Load N
- 000 (o L[ N
LISN© ﬂp LISN
[1777777770/777
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.1.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 500hm
/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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2.4. Test Result of Conducted Emission
Product Notebook
Test Item Conducted Emission Test
Test date 2020/08/15
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Linel
Level(dBV)
&0 T
‘| "lj‘l’u’m‘d"‘ix f\ TR ;
B aeaa TN T Ay
el
| !
1 |
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv) (dBuv) (dB) (dBuV) (dB) Type
1 0.181 42.40 64.46 -22.06 32.59 9.80 QP
2 0.181 29.42 54.46 -25.03 19.62 9.80 AV
3 0.357 30.94 58.79 -27.84 21.15 9.80 QP
4 0.357 22.96 48.79 -25.82 13.17 9.80 AV
5 0.625 35.98 56.00 -20.02 26.18 9.80 QP
*6 0.625 33.75 46.00 -12.25 23.95 9.80 AV
7 1.25 32.06 56.00 -23.94 22.25 9.81 QP
8 1.25 26.00 46.00 -20.00 16.19 9.81 AV
9 2.492 29.02 56.00 -26.98 19.15 9.86 QP
10 2.492 23.90 46.00 -22.10 14.03 9.86 AV
11 11.592 32.69 60.00 -27.31 22.60 10.09 QP
12 11.592 24.61 50.00 -25.39 14.51 10.09 AV
Remark:

1. "*" means this data is the worst emission level;"!" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=LISN Factor+Cable Loss).

3. Margin=Emission Level-Limit
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Product Notebook
Test Item Conducted Emission Test
Test date 2020/08/15
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Neutral
Level(dBV)
&0 T
EiEESiisS |
| } | | }
| | |
| | |
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz2) (dBuV) (dBuV) (dB) (dBuVv) (dB) Type
1 0.178 42.54 64.58 -22.04 32.75 9.78 QP
2 0.178 30.63 54.58 -23.94 20.85 9.78 AV
3 0.323 33.19 59.62 -26.43 23.41 9.78 QP
4 0.323 27.49 49.62 -22.13 17.71 9.78 AV
5 0.625 37.19 56.00 -18.81 27.40 9.79 QP
*6 0.625 34.14 46.00 -11.86 24.35 9.79 AV
7 1.351 33.83 56.00 -22.17 24.03 9.80 QP
8 1.351 24.22 46.00 -21.78 14.41 9.80 AV
9 3.475 32.70 56.00 -23.30 22.82 9.88 QP
10 3.475 23.65 46.00 -22.35 13.77 9.88 AV
11 10.337 27.89 60.00 -32.11 17.79 10.09 QP
12 10.337 19.48 50.00 -30.52 9.39 10.09 AV
Remark:

1. "*" means this data is the worst emission level;"1" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=LISN Factor+Cable Loss).

3. Margin=Emission Level-Limit
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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.
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3.4. Test Result of Peak Power Output

Product : Notebook

Test Item : Peak Power Qutput

Test Mode Mode 1: Transmit - 1Mbps

Test Date : 2020/08/28
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402 8.42 1 Watt= 30 dBm Pass
Channel 39 2441 8.89 1 Watt= 30 dBm Pass
Channel 78 2480 9.13 1 Watt= 30 dBm Pass
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Product : Notebook

Test Item : Peak Power Output

Test Mode Mode 2: Transmit - 3Mbps

Test Date : 2020/08/28
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402 7.78 1 Watt= 30 dBm Pass
Channel 39 2441 7.68 1 Watt= 30 dBm Pass
Channel 78 2480 7.90 1 Watt= 30 dBm Pass
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4. Radiated Emission

4.1. Test Setup

Radiated Emission Under 30MHz

Non-Conducted
Tahla

EUT

80cm

Antenna Mast
Broadband or Loop
Antenna 3
Antenna heiaht is1m.
im

Test
Receiver

T—

Radiated Emission Below 1GHz

Non-Conducted Table

=L

EUT

Fully soldered Metal Ground |
0 Recelver

The height of broad

band antenna was

scanned from 1m to 4m.

The distance between /
antenna and turn table

Test
Receiver

Radiated Emission Above 1GHz

=L

[Fully soldered Metal Ground || To Controller;T‘

|

EUT

|

3m 1

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

/ on the ground plane.

| To Receiver|

1

AAAAAAAAAAAAANAA =5

(@)

| =

To Receiver|__|

Pre-
Amplifier

|

|
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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 \Woltage (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 1IMHz.
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 Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
A G 8 10 1 120 160G G 1 1 !
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4804 44.56 74.00 -29.44 56.79 -12.23 PK
2 7206 45.36 74.00 -28.64 58.22 -12.86 PK
*3 9608 46.56 74.00 -27.44 59.88 -13.32 PK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Emission 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.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.

P
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2402MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
4G 56 66 7G 8G &3 106 116 126 136 114G 150 186G 17G 186G 196 206G 210 226 233G 246
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4804 44.63 74.00 -29.37 56.86 -12.23 PK
2 7206 45.57 74.00 -28.43 58.43 -12.86 PK
*3 9608 46.75 74.00 -27.25 60.07 -13.32 PK

Note:

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

measurements as necessary.

Emission 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.

pwn

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
4G 3 7G 8G &3 106 116G 126 136 114G 150 186G 17G 186G 196 206G 210 226 233G 246
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4882 44.66 74.00 -29.34 56.08 -11.42 PK
2 7323 45.55 74.00 -28.45 59.02 -13.47 PK
*3 9764 46.83 74.00 -27.17 59.15 -12.32 PK

Note:

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

measurements as necessary.

2. Emission Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average

detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2441MHz)
Test Date 2020/07/28
Vertical
LeveldBuV/m

Radiated Emission

8G G 106 116 126

Frequency(Hz

No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4882 44.72 74.00 -29.28 56.14 -11.42 PK
2 7323 45.61 74.00 -28.39 59.08 -13.47 PK
*3 9764 46.89 74.00 -27.11 59.21 -12.32 PK

Note:

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

2. Emission Level = Reading Level + Correct Factor.

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

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

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
4G 3 7G 8G &3 106 116 126 136 114G 150 186G 17G 186G 196 206G 210 226 233G 246
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4960 44.83 74.00 -29.17 55.54 -10.71 PK
2 7440 45.61 74.00 -28.39 60.13 -14.52 PK
*3 9920 46.53 74.00 -27.47 60.60 -14.07 PK

Note:

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

measurements as necessary.

2. Emission Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average

detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps(2480MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
3 8G t] ( 1 . 3G 16G 1 3 4
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4960 4481 74.00 -29.19 55.52 -10.71 PK
2 7440 45.58 74.00 -28.42 60.10 -14.52 PK
*3 9920 46.58 74.00 -27.42 60.65 -14.07 PK

Note:

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

measurements as necessary.

2. Emission Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average

detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
4G 3 8G &3 106 116 126 136 114G 150 186G 17G 186G 196 206G 210 226 233G 246
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4804 44.35 74.00 -29.65 56.58 -12.23 PK
2 7206 45.26 74.00 -28.74 58.12 -12.86 PK
*3 9608 46.43 74.00 -27.57 59.75 -13.32 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

akrwd

measurements as necessary.

Emission 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.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
£} BG \ ) 1 126 3G o G 1 246G
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4804 44.39 74.00 -29.61 56.62 -12.23 PK
2 7206 45.33 74.00 -28.67 58.19 -12.86 PK
*3 9608 46.55 74.00 -27.45 59.87 -13.32 PK
Note:

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

akrwd

Emission 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.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
|
i
1
i
\
5G 3 8G 3 ( 1 = 3G 16G 1 3 1
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4882 44.43 74.00 -29.57 55.85 -11.42 PK
2 7323 45.37 74.00 -28.63 58.84 -13.47 PK
*3 9764 46.63 74.00 -27.37 58.95 -12.32 PK
Note:

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

measurements as necessary.

2. Emission Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average

detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
40 ‘>
\
4G 56 66 7G 8G &3 106 111G 126 136 114G 150 186G 17G 186G 196 206G 210 226 233G 246
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4882 44.56 74.00 -29.44 55.98 -11.42 PK
2 7323 45.45 74.00 -28.55 58.92 -13.47 PK
*3 9764 46.71 74.00 -27.29 59.03 -12.32 PK

Note:

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

2. Emission Level = Reading Level + Correct Factor.

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

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

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
4G 56 66 7G 8G &3 103 111G 126 136 114G 150 186G 17G 186G 196 206G 210 226 233G 246
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4960 44.67 74.00 -29.33 55.38 -10.71 PK
2 7440 45.45 74.00 -28.55 59.97 -14.52 PK
*3 9920 46.38 74.00 -27.62 60.45 -14.07 PK

Note:

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

2. Emission Level = Reading Level + Correct Factor.

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

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

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item Harmonic Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/07/28
Vertical
LeveldBuV/m

Radiated Emission

4G 56 66 7G 8G G 106 116G 1260 136 4G 156 186G 17C 118G 196 206G 210 226 236 4G

Frequency(Hz

No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 4960 44.75 74.00 -29.25 55.46 -10.71 PK
2 7440 45.66 74.00 -28.34 60.18 -14.52 PK
*3 9920 46.45 74.00 -27.55 60.52 -14.07 PK

Note:

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

2. Emission Level = Reading Level + Correct Factor.

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

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

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook
Test Item General Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps (2441MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
-'.;'——J
[} OOM 15 ? S0 oM ] 4O0n 5( S00M S0h oOM  G50M ( 70M 800N BSOM 2500 1
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 176.47 31.03 43.50 -12.47 42.58 -11.55 QP
2 298.69 29.63 46.00 -16.37 36.78 -7.15 QP
3 481.05 28.00 46.00 -18.00 3251 -4.51 QP
4 633.34 28.66 46.00 -17.34 30.03 -1.37 QP
5 773.99 28.56 46.00 -17.44 29.90 -1.34 QP
6 935.98 30.17 46.00 -15.83 32.14 -1.97 QP
Note:

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

measurements as necessary.

Emission 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.

arwDd
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Product Notebook
Test Item General Radiated Emission
Test Mode Mode 1: Transmit - 1Mbps (2441MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
BRI, & et e T35
N x
Z‘?M 100M 150M  200M 2500 300M  350M 400 350M Sf)?"-' S50M  600M G50M  T700M  TSOM 800N BSOM SO0 950M 1G
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 182.29 34.59 43.50 -8.91 45.80 -11.21 QP
2 349.13 29.49 46.00 -16.51 35.18 -5.69 QP
3 504.33 34.15 46.00 -11.85 37.57 -3.42 QP
4 716.76 29.49 46.00 -16.51 31.59 -2.10 QP
5 858.38 29.64 46.00 -16.36 31.06 -1.42 QP
6 967.99 29.49 54.00 -24.51 30.83 -1.34 QP
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Emission 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.

arwDd
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Product : Notebook
Test Item : General Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date : 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
-'.;'——J
Z‘?M 100M 150M  200M 2500 300M  350M 400 450M  S00M S50 600OM 650M  TOOM  TSOM 800M BSOM SO0M  950M 1G
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 166.77 33.55 43.50 -9.95 45.62 -12.07 QP
2 291.9 28.68 46.00 -17.32 37.54 -8.86 QP
3 475.23 27.60 46.00 -18.40 31.79 -4.19 QP
4 624.61 29.39 46.00 -16.61 30.38 -0.99 QP
5 765.26 28.43 46.00 -17.57 29.43 -1.00 QP
6 926.28 28.36 46.00 -17.64 31.27 -2.91 QP
Note:

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

Emission 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.

arwDd
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Product Notebook
Test Item General Radiated Emission
Test Mode Mode 2: Transmit - 3Mbps (2441MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
.'.;——‘l 1
; 5 ] ‘
! 1
Z‘?M 100M 150M  200M 2500 300M  350M 400 450M  S00M S50 600OM 650M  TOOM  TSOM 800M  BSOM SO0M 950M 1G
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 173.56 33.79 43.50 -9.71 45.54 -11.75 QP
2 325.85 30.35 46.00 -15.65 36.73 -6.38 QP
3 480.08 29.66 46.00 -16.34 34.23 -4.57 QP
4 696.39 30.28 46.00 -15.72 32.45 -2.17 QP
*5 824.43 36.70 46.00 -9.30 38.68 -1.98 QP
6 953.44 29.15 46.00 -16.85 30.72 -1.57 QP
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Emission 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.

arwDd
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5.1.

5.2.

5.3.

RF Antenna Conducted Test

Test Setup
RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter
Limits

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 : Notebook

Test Item : RF Antenna Conducted Test
Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2020/08/15

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -10.63 Reading Value |
T

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

10 F

10 3
20 F
30 1

40 1
50 1 ]
B0 4

dBm

70 %
-80

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-10.23 Reading Value |
T

T T T T
20 REW: 100k, VBW: 1M
E3 Sweep Time: Auto E

10 £

-10 %
20 §
a0 £

dBm

50 £
60
J0 F
-80

GHz

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-10.5 —— Reading Value |
T

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

10 F

10 =
20 %
30

40 1
50 £ 3
80 ]

dBm

70
-80

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product
Test Item
Test Mode
Test Date

Notebook

RF Antenna Conducted Test
Mode 2: Transmit - 3Mbps
2020/08/15

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -13.67

Reading Value |

20 REW: 100k, VBW: 1M | o
10 £ 3
0
10

£ 20

D 30 i

GHz

20 23

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-13.06

Reading Value |
T

20

REW: 100k, VBW: 1M |
Sweep Time: Auto

dBm
[¥%)
f=]

t

GHz

20 25

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— LimitTline: -13.35

Reading Value |
T

20 +
10 £

REW: 100k, VBW: 1M |
Sweep Time: Auto

dBm
[¥%)
f=]
t

GHz

20 25

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
EUT T

SMA
Connecter

Spectrum

Analyzer

RF Radiated Measurement:

| N|

I 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.

EUT RF absorber material

/— on the ground plane.
1

| %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 Notebook
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
V 7‘|' 'll
I[ !
- 365 376 5 5G S 4 1 5 “ 42 3 435 14
Freque: H.
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuVv) (dB/m) Type
1 2388.551 50.83 74.00 -23.17 37.99 12.84 PK
2 2390 50.20 74.00 -23.80 37.36 12.84 PK
3 2400 69.70 -- -- 56.78 12.92 PK
14 2402.029 100.18 -- -- 87.25 12.93 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MHz) (dBpV/m)
(dBpV/m) (dB)
00 (Average) | 2388.551 50.83 -30.542 20.288 -33.712 54.000
00 (Average) 2390 50.2 -30.542 19.658 -34.342 54.000
00 (Average) 2400 69.7 -30.542 39.158 - -
00 (Average) | 2402.029 100.18 -30.542 69.638 -- --
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Notebook
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2402MHz)
Test Date 2020/07/28
Vertical
Level(dBuV/m Radiated Emission
% .r'l \
. 'I
R
7 A
50 fer—s oA S i PP "“"':f“" e | i NSRE R A RS P S
- 1 35G 3 37G 5 3 9 1-;‘: 405 1 “ 4 1 435 14(
equer H,
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 2388.551 51.74 74.00 -22.26 38.90 12.84 PK
2 2390 50.11 74.00 -23.89 37.27 12.84 PK
3 2400 73.02 -- -- 60.10 12.92 PK
14 2402.029 103.17 -- -- 90.24 12.93 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MHz) (dBpV/m)
(dBpV/m) (dB)
00 (Average) | 2388.551 51.74 -30.542 21.198 -32.802 54.000
00 (Average) 2390 50.11 -30.542 19.568 -34.432 54.000
00 (Average) 2400 73.02 -30.542 42.478 -- --
00 (Average) | 2402.029 103.17 -30.542 72.628 -- --

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Notebook
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2480MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
0 |
; Ill
5: P ——— s PNt g g g P A PP et A O l.';“‘J.~_A " S S N LT RPN SRS P T S —
4335G 44 & 60 248G 494 2.52G
Frequency(Hz
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
11 2480.022 101.23 -- -- 87.82 13.41 PK
2 2483.5 53.47 74.00 -20.53 40.02 13.45 PK
3 2484514 54.41 74.00 -19.59 40.95 13.46 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MH2) (dBpV/m)
(dBpV/m) (dB)
78 (Average) | 2480.022 101.23 -30.542 70.688 -- --
78 (Average) 2483.5 53.47 -30.542 22.928 -31.072 54.000
78 (Average) | 2484.514 54.41 -30.542 23.868 -30.132 54.000

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Notebook
Test Item Band Edge
Test Mode Mode 1: Transmit - 1Mbps (2480MHz)
Test Date 2020/07/28
Vertical
Level{dBuV/m Radiated Emission
% {' \
Y || ‘l
|‘v II 2
4335G 44 45 63 248G 90 25 2.53
Frequency(Hz
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
11 2480.022 104.32 -- -- 90.91 1341 PK
2 2483.5 56.56 74.00 -17.44 43.11 13.45 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MHz) (dBpV/m)
(dBpV/m) (dB)
78 (Average) | 2480.022 104.32 -30.542 73.778 -- -
78 (Average) 2483.5 56.56 -30.542 26.018 -27.982 54.000
Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Notebook
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
34( 3 35G 3 237G 5 5G G 4 4056 1 15G 4 4 2435 il
Frequency(H
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 2390 51.46 74.00 -22.54 38.62 12.84 PK
12 2400 77.88 -- -- 64.96 12.92 PK
13 2402.029 99.33 -- -- 86.40 12.93 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MH2) (dBpV/m)
(dBpV/m) (dB)
00 (Average) 2390 51.46 -30.888 20.572 -33.428 54.000
00 (Average) 2400 77.88 -30.888 46.992 -- --
00 (Average) | 2402.029 99.33 -30.888 68.442 -- --

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.

Page: 48 of 77




Report No.: 2060931R-E3032110108

D DEKRA

Product Notebook
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2402MHz)
Test Date 2020/07/28
Vertical
Level(dBuV/m Radiated Emission
:- co = ARV T~ L) O g A S A, pel st R g1 i e s ~ it At -
- 4 S 3 37G 756 3 23% < 05 1 - 4 1 2435 4
equency(H.
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
1 2388.986 54.29 74.00 -19.71 41.45 12.84 PK
2 2390 52.80 74.00 -21.20 39.96 12.84 PK
13 2400 81.11 -- -- 68.19 12.92 PK
14 2402.029 103.14 -- -- 90.21 12.93 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MHz) (dBpV/m)
(dBpV/m) (dB)
00 (Average) | 2388.986 54.29 -30.888 23.402 -30.598 54.000
00 (Average) 2390 52.80 -30.888 21.912 -32.088 54.000
00 (Average) 2400 81.11 -30.888 50.222 -- --
00 (Average) | 2402.029 103.14 -30.888 72.252 -- --

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Notebook
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/07/28
Horizontal
Level{dBuV/m Radiated Emission
4335 440 & ] 248G 249G 25G 251G 252G 2.5335Q
Frequency(Hz
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
11 2480.022 99.52 -- -- 86.11 13.41 PK
2 2483.5 53.80 74.00 -20.20 40.35 13.45 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MHz) (dBpV/m)
(dBpV/m) (dB)
78 (Average) | 2480.022 99.52 -30.888 68.632 - -
78 (Average) 2483.5 53.80 -30.888 22.912 -31.088 54.000

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product Notebook
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps (2480MHz)
Test Date 2020/07/28
Vertical
Leved{dBul/m Radiated Emission
~ et N e A A N i A A g A T s Aol i = Mt T PR PR e P PR
4335 440 4 63 248G 249G 256 251G 2.52G 2.53350
Frequency(Hz
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
11 2480.022 102.63 -- -- 89.22 13.41 PK
2 2483.5 54.98 74.00 -19.02 41.53 13.45 PK
3 2484.659 55.66 74.00 -18.34 42.20 13.46 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. Emission 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 Margin Limit
Frequency Measurement
Channel No. Measurement Factor (dB) (dBuV/m)
(MHz) (dBpV/m)
(dBpV/m) (dB)
78 (Average) | 2480.022 102.63 -30.888 71.742 --
78 (Average) 2483.5 54.98 -30.888 24.092 -29.908 54.000
78 (Average) | 2484.659 55.66 -30.888 24.772 -29.228 54.000

Note:

1. Average Measurement=Peak Measurement + Duty Cycle Factor
2. The Duty Cycle is refer to section 11.
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Product : Notebook
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps(Hopping off)

Measurement Level Result
A (dB)
>20 PASS
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Product : Notebook
Test Item : Band Edge
Test Mode Mode 1: Transmit - 1Mbps(Hopping on)

Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00 Hopping:
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Product Notebook
Test Item Band Edge
Test Mode Mode 2: Transmit - 3Mbps(Hopping off)
Measurement Level Result
A (dB)
> 20 PASS
Figure Channel 00:
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Product : Notebook
Test Item : Band Edge
Test Mode Mode 2: Transmit - 3Mbps(Hopping on)

Measurement Level Result
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7.

7.1.

7.2.

7.3.

Channel Number

Test Setup
RF Cable
=UT T
SMA
Connecter
Limit

Spectrum

Analyzer

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

frequencies.

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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7.4.

Test Result of Channel Number

Product Notebook
Test Item Channel Number
Test Mode Mode 1: Transmit - 1Mbps
Test Date 2020/08/15
Frequency Range Measurement Required Limit Result
] ] esu
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Notebook

Channel Number

Mode 2: Transmit - 3Mbps
2020/08/15

Product
Test Item
Test Mode
Test Date

Frequency Range Measurement Required Limit Result
) . esu
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
= g Lagn 1 — x.,ga
onter Froq 2414008000 Gﬁ: T T iy Frve Lag b -t :*-__‘_ antar Froq 2431508000 O'iz - | TR iy Fyve Lag P = :”‘“. Fraguensy
Goniiw MAze 30 8 RRusp Wosnioe | SAZBA 3380 P AR At
o gt et 205 e 1.57 dBim s e et 305 s 6.63 cBn
| € .: Cemer Freq)
- - - s —t ol Ll v ES S R O R e TS L artE | 242900000 G
S Frey
1 242700000 Gz
| 5109 Freq
! | 1 ! TA000R Gty
Stop 242150 Graj lmpuc‘mcm CF Step
n@uuom Sweep (PO} 2.”3“(1'019&" muo»n Sweep (FOAp) m?mmmpuﬁ M:mv_n:
H | RESS 8t A0 00k GHa | Adat
;,\l 1 Ll 1&!7(“5"(: ’.!Yllh': Freg Oftser)
= y
n
i
{1

2442-2461MHz

2462-2480MHz

W
. =1
onter Froq ZMGMOG"‘“ T g Fatas vy Trow Lag
WG L MAe .
1 k
A
o Rt 205 <o 1.92 dBim
"
o | ! ] ] ! ] Sy
o4 N o A
! : !
244150 GHz 248150 GHal
e B 100 kHa FUEW 190 k2 Sweap (POAD) 2487 tia (1901 g5
Moot LA 00CHa, T
CRENE2I 248100 Ge, (TN
Bl = 1
{1
i
Il.
Al
s

& Y ’ X P
entar Froq 2474500000 @’0.: S Sy Trvoe Loy
Worn e Az 0
Rt GPvet 08 oW
O gues _ Ref 3030 B
~— ! |
AT E # TLaV, - LW v
\ { ' { SanFreyl
T 2429300000 Gt]
4
Bilop Freg]
| TALO00R Gt
248150 GH2 S10p 248150 GHyl CF Step
e5 BW 100 kH2 FEW 190 k2 Sweep (POAP) 2487 o (1901 265 2.009000 W]
= = e
25200002 L85 s
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8.1.

8.2.

8.3.

Channel Separation

Test Setup
RF Cable
=UT T
SMA
Connecter
Limit

Spectrum
Analyzer

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.

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 : Notebook
Test Item ; Channel Separation
Test Mode Mode 1: Transmit - 1Mbps
Test Date ; 2020/08/15
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 646.0 Pass
39 2441 1000 >25 kHz 646.0 Pass
78 2480 1000 >25 kHz 646.0 Pass

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

Channel 00 (2402MHz)

Vobght Soertrum Anyies - Swept 32 " o loia @l
enter Freq 2.402000000 GHz | _ Avg Type: LogPwr uceli 23430 | Frequency
PNG- Wids (o Trig: Free Run el NN N
IFGain:Low #Atten: 30 dB £
Auto Tune
Ref Offset 0.5 dB Mkr2 2.403 00 GHZ
10 dBidiv __ Ref 20.50 dBm 8.93 dBm|
°og | M ’2
05 ‘ ¥ Center Freq
) 500 : 2402000000 GHz
9480
189 5 ‘
iyl ‘ StartFreq
=3 g " 2397000000 GHz
Bg | N
iy
0k " Lo datiupiid AL AN AR .
o ' \ T Stop Freq
[ 2407000000 GHz
25 ) .
|
enter 2.402000 GHz Span 10.00 MHz| CF Step
es BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Aute Man
Freq Offset
0Hz
() B1AY
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Channel 39 (2441MHz)

[ 0O Al ENZE T [ =ionamd [83:31:40 AN Aug 15, 2020
enter Freq 2.441000000 GHz | Avg Type: Log-Pwr maczlya3430)  Frequency
PHG: Wids (o5 Ttig: Free Run el
IFGain:Low #Atten: 30 dB OET
PR MKkr2 2.442 00 GHZ|| ~ AutoTune
10 gBidiv Ref 20.50 dBm 10.14 dBm|
»
o
W3 ¥ Center Freq
) 400 2441000000 GHz
9%
N o i StartFreq
251 g T s : “J| 2438000000 GHz
=5 4 -
THIE: o)
a8 PPN RN TEIIY TR 2k + ¥ ¥ VN THPN -
o o et L ‘ e (e Stop Freq
5 f 2446000000 GHz
gl d
enter 2.441000 GHz Span 10.00 MHz| CF Step
es BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz.
- Man
N |1t 2.441 00 GHz 9,81 d8m
N ! f 244200 GHz 10,14 d8m | FreqOffset
: 0Hz
10 |
11 ] >
INSG H1anus

Channel 78 (2480MHz)
W"“"‘""‘*‘"""’ ' \ " y . ’ R

C A ENZE T 1 216N AT [83:34:58 AN Aug 15, 020 | £ =
enter Freq 2.480000000 GHz | D msn Avg Type: Log-Pwr ™acEl} 23435 0 ey
PNO:- Wide (o0 S SRS oeT|P NNNN N
IFGain:Low #Atten: 30 dB
= Auto Tune
Ref Offset 0.5 dB Mkr1 2.479 00 GHZ|
10 dBidiv__ Ref 20.50 dBm 9.93 dBm|
°g 1 -j"h2
3 Center Freq
2 480000000 GHz
iyl Ao StartFreq
5= . : l'l‘d r g I - 1| 2475000000 GHz
L g
L A A e 1 I wekdy Aot yy oy -
i poapetli ol &opFreq
2485000000 GHz
enter 2.480000 GHz Span 10.00 MHz| CF Step
es BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Aute Man
Nilt 9.93
~ALN 1LY 2,480 00 GHz 9.86 dBm | FreqOffset
: 0Hz
10 |
11 | >
NSG Hraus
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Product : Notebook
Test Item : Channel Separation
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2020/08/15
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 990.0 Pass
39 2441 1000 >25 kHz 988.0 Pass
78 2480 1000 >25 kHz 990.0 Pass

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

Channel 00 (2402MHz)

Vebght Soertrum Anyies - Swept 32 " ) , o loie
f 2 ENS - L 1#5:32:13 P 54;-'_'2._;.1‘:". |
enter Freq 2.402000000 GHz | __ Avg Type: Log-Pwr Frequency
PNG- Wids Trig: Free Run
IFGain:Low #Atten: 30 dB T
Auto Tune
Ref Offset 0.5 dB Mkr2 2.403 00 GHZ
10 gB!div Ref 20.50 dBm 6.78 dBm
| | 2
eons T :1 ‘ Center Freq
) 500 : : ‘ 2 402000000 GHz
%) !
194 |
= \ StartFreq
7 2397000000 GHz
215 t
By ) ~ ;! v
e | s Stop Freq
3 ‘ 2407000000 GHz
535 - +
|
enter 2402000 GHz Span 10.00 MHZ| CF Step
es BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Aute Man
N || 240200GHz| 342 dBm
0 N I 2,400 00 GHz 5,78 d8m | FreqOffset
0O Hz
8]
10
& § 1 I - -
(L 1AY
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Channel 39 (2441MHz)
o ke e o ol ) " v ’ cscons Tt ]

F 0O Al ENSEINT] I 2 16h AT 185:16:52 PM S4p 02, 2020 £
enter Freq 2.441000000 GHz | Avg Type: Log-Par ™z} 33450 Ty
PHG: Wids (o5 Ttig: Free Run it
IFGain:Low #Atten: 30 dB OET
PR MKkr2 2.442 00 GHZ|| ~ AutoTune
10 gBidiv Ref 20.50 dBm 3.58 dBm
Al
N 1‘.' *2 Center Freq
) 500 2 441000000 GHz
a&)
x-— 5 - | v StartFreq
e o T T T )| 2.436000000 GHz
E -4
a0 Thee—bio* LY + DX
S skl Stop Freq
B f 2446000000 GHz
el i
enter 2.441000 GHz Span 10.00 MHz| CF Step
es BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz.
Man
3 FreqOffset
: 0Hz
10 |
1 | >
INSG H1anus

Channel 78 (2480MHz)
e b i ! " A . ‘ R

C T ENZE T 1 2 1GH AT [65:19:42P% S4p 02, 2020
enter Freq 2.480000000GHz | _ Avg Type: Log-Pwr maefia3450|  Trequency
NG Wids (3 Trig: F_"'R“" oeT|P NNNN N
IFGain:Low #Atten: 30 dB Of
= Auto Tune
Ref Offset 0.5 dB MKr1 2.479 00 GHZ|
10 dBidiv Ref 20.50 dBm 3.34 dBm
W3 " ‘2 Center Freq
) 50 1 2 480000000 GHz
I StartFreq
A 7 Ak T — : || 2475000000 GHz
I . ' B 7 e YR e StopFreq
2485000000 GHz
enter 2.480000 GHz Span 10.00 MHz| CF Step
es BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Aute Man
N 1]t 34
~ALN 1LY 2,480 00 GHz 3,32d8m | FreqOffset
: 0Hz
10 |
1 | >
NSG Hraus
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9.1.

9.2.

9.3.

Dwell Time
Test Setup
RF Cable
EUT T
SMA
Connecter
Limit

Spectrum

Analyzer

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.

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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9.4.

Test Result of Dwell Time

Product Notebook
Test Item Dwell Time
Test Mode Mode 1: Transmit - 1Mbps (Channel 00,39,78)
Test Date 2020/08/28
Frequency T'T;ﬁ stlr(]) t Hopping of Sweep time Dwell Time Limit Result
(MH2z) (mg) Number (ms) (ms) (ms)
2402 2.890 95 31600 274.550 400 Pass
2441 2.880 98 31600 282.240 400 Pass
2480 2.880 113 31600 325.440 400 Pass
Dwell time = Time slot length(ms)*Hopping of Number
CH 00 Hopping of Numbe CH 00 Time slot length
onier Fron ZAVOBIOOUGHE 1 bt ek s I = | et
T S T e 1 |
oo T ! T R [ T
+ mmm. .‘.4 I :‘—:—.: : 1 | :‘:;::e’:c’:‘:
“”"fr‘l k E :: ; t*rz SanFreg
i || [ et —
: _ a ﬁmm CF Step
Nyﬂﬂulr'hﬂ _ ,',“m \(momnnuuﬁmvmmm
ICentint 7407000200 Griz ;
Ples BW 1.0 kH2 YW 30 ks
CH39 Hopping of Numbe CH 39 Time slot length
Em : S—— r=rs - _ _ — ——rEE
aninr Froq zummooq_&g’_;*] s Seatre Laher ':m [—— anter r«oquumh?.‘é”r._: :,.EQ"::?';"" A Prve Lag b ""”“:\": Fragquensy
- T e EEe 7 | I
[ oot s e e [
| | L || :un:e"w'r'z: “ % 1 ' : = zuu';:‘r’.:?
[N == i e e e [
*° | ﬂ H Ir - i ?n'eo.‘(:gn\ FOEW 10 W __Sweep w.oonn:!“;'v::ni mvm&?ﬁ
Bt |
a ig ot sem mome
= | I
ICentar 7441000000 G2 Span 0 M|
Ples BW 1.0 kH2 YW 3.0 ks MIU JLO0 & (1001 pi:
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CH 78 Hopping of Numbe CH 78 Time slot length
E.':-i.,r.-.q TR ] el e i Frw ZANOOOR000 G| T s 4 e oy

G £ B 33

Bl Gfeto s o

Ot 58 98
u:.m- Ref 70 53 i

LO4
0 avery  Foef 10.50 dBm
=

’ZM | |
t T T T T T Cener Freq)
. 4 L - -~ . 2433000000 GH]

!
H } } : : = R
T ] T T 2490000000 Gar]

b O s

Biop Freg
490000002 Gt

CF Step.
1009000 WH )
Mar

Freq Offser]
ans

ICentor 7480000200 Gz c Span 0 M

Ples BW 1.0 kM2 FYEW 3.0 ks Sweep YLOD & (1001 pii .
- Ty }-
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 Notebook
Test Item Dwell Time
Test Mode Mode 2: Transmit - 3Mbps (Channel 00,39,78)
Test Date 2020/08/28
Frequency T'?;ﬁ Stlr?t Hopping of Sweep time Dwell Time Limit Result
(MHz) (mg) Number (ms) (ms) (ms)
2402 2.890 104 31600 300.560 400 Pass
2441 2.890 96 31600 277.440 400 Pass
2480 2.890 90 31600 260.100 400 Pass
Dwell time = Time slot length(ms)*Hopping of Number
CH 00 Hopping of Number CH 00 Time slot length
it Fron ZAD20B000GHz 1, e ek~ ARG entor Freq 2402000000 ?’.":‘_"f‘_ 5 ,':-':;9:-.3;“- ai Trve Lag b Fraquensy
o RORD T L e B -
i 2 Q’,> —— ;"w Cener Freq
h E ! SnarFreg
H | 2452000000 Gt
e i el s
’ | I ' 1 A nun;onnm ‘ an & H2 CF Step
- - " - - 1 1 m o.mnn mmmqupu“ vm:::
I T ! O TT—yTT ’
. | i a AL AR Pagomne
. it
| ——
::..v'z.::mmm YW 30 ks Sweep !mnlwﬂo;l‘:i hL“: :

CH39 Hopping of Number

E V. '
aniar Freq 2449080000 m‘-f i S | i

Mrrvhryed

i mor Froq 2445000000 GHz
Wewnion e 008

| YrigBeusy-1 0 s g Frve Lagbor
! Trig v

Pt AL 58 98
0 ey Foef 10.50 0Bm

Rl Gfeto s o

mru— Ref 70 53 cim

=

FVEW 1.0 MH2

Spen o H2|
Sweep 10,00 ms (1901 p05

L
‘

.'” llHu bl | Ihll

.
el LN

FVEW 3.0 ks

REE|

Sweep YO0 & (1001 pi
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CH 78 Hopping of Number CH 78 T|me slot length

< SRR O o
" c—— g Prpe 0 " vmu.u.-uuu g Troe Lag b
Eoﬂhr Toq zunomon ?.’f o _‘_] et - 1 ol o amu Froq 2480008000 G'i.x; s b
----- - BAnw 33 W Lo it
LTS 98
0” M 10.50 d8m
~Eat | | |
vt 1 T + + 1 Cemer Freq
- 2493000000 Gz
1 1 1 T T - anFreg
1t 1 1 1 T 2493000000 GM]
Tt | T ptiver/readiy B1op Freq|
T T | 1 T T TA0000002 GH
» T T T -
o Spen o H2 CF Step
Swety 10,00 o (1901 25 1 0609000 VH ]
Hitial 8348y —
| AR p—
} and

Il I I
itk "U'IIWH

IC entar I ARD0C0200 GHz
M!ﬂ M.I!WI p!

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

1

10.2. Limits

N/A

10.3.  Test Procedure

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 Notebook
Test Item Occupied Bandwidth Data
Test Mode Mode 1: Transmit - 1Mbps
Test Date 2020/08/15
Frequency Measurement Level Required Limit
Channel No. (MH2) (kH2) (kH2) Result
00 2402 969 -- NA
39 2441 969 -- NA
78 2480 969 -- NA
Figure Channel 00:
Veyilght Spectrunm Anvlyies < Svept 52 \ . |._—:.;‘§|
enter Freq 2.402000000 . — T JF;)‘ i ey
1FGain:Low #Atten: 30 dB ET|PF NNNNN
Auto Tune
Mkr2 2.401 523 GHZ
10 g Ref 20.50 dBm -13.32 dBm|
n1
g Center Freq
2 3 2402000000 GHz
] = v
i StartFreq
5 2 400600000 GHz
| Stop Freq
: ; 2403500000 GHz
i
enter 2.402000 GHz Span 3.000 MHz| CF Step
es BW 30 kHz #VBW 100 kHz Sweep (2Swp) 3.200 ms (1001 pts) 300,000 kHz
= - [Aute Man
| N t 2.402 012 GHz | !
N f 2401 823 GHz 1332 dBm FreqOffset
0O Hz
8]
10
1 =
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Figure Channel 39:

o s e b el ’ . o T R
[ 50 Al ENE 1 1 =IGH AT 183:33:13 AM Aug 15, 2020
enter Freq 2.441000000 GHz J Avg Type: Log-Pwr maelia3450|  Frequency
PNG: Wids 50 Trig: Free Run _~=fl N
IFGain:Low #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offset 0.5 dB MKkr2 2.440 526 GHZ
10 gBldiv Ref 20.50 dBm -12.22 dBm)|
m1
we ¥ Center Freq
) 500 3 1 3 2441000000 GHz
E ¢ i e
‘k i StartFreq
AT T S D R 2 439600000 GHz
15
a&ah .
nit 1 Stop Freq
= : 2 442500000 GHz
25 4
enter 2.441000 GHz Span 3.000 M| CF Step
es BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts 300000 kHz
= [aute Man
NIt 141012 GHz 3 |
. .g -4 1 P 4}3 626 GHz ,:}5 22.dBm | FreqOffset
; ! OHz
10
1 5
IMSE B1atus
Figure Channel 78:
o e b il ; ’ . e T R
[ 50 Al EXSEINT) 1 =IGH AT 183:23:10 AM Aug 15, 2020
enter Freq 2.480000000 GHz | Avg Type: Log-Pwr =-?;:rk——-l 23438 Frequency
PNG: Wids 50 Trig: Free Run _~=fl MY
IFGain:Low #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offset 0.5 dB MKkr2 2.479 523 GHZ
10 gBldiv Ref 20.50 dBm -12.70 dBmj
I&
s bis Center Freq
) 400 2 3 2480000000 GHz
250 L "
‘k i StartFreq
BT T ———t————t—]| 2478500000 GHz
15
&b .
nit 1 Stop Freq
= 3 2481500000 GHz
25 4
enter 2480000 GHz Span 3.000 M| CF Step
es BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts 300000 kHz
= [aute Man
N 480 012 GHz 3
. .g --1- 2479 823 GHz ,:}5 J0dBm, | FreqOffset
; ! OHz
10
1 >
IMSE B1atus
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Product Notebook
Test Item Occupied Bandwidth Data
Test Mode Mode 2: Transmit - 3Mbps
Test Date 2020/09/02
Frequency Measurement Level Required Limit
Channel No. (MH2) (kH2) (kH2) Result
00 2402 1485 -- NA
39 2441 1482 -- NA
78 2480 1485 -- NA
Figure Channel 00:
wmw.wg " , ol E‘
[ b x 2LIGH A 4:55PM 2, 2020
enter Freq 2.402000000 GHz | AvgType:LogPwr  tmczfiagasg| [ reduency
Wids T rie: FreeRun oeTIP NNNN N
IFGain:Low #Atten: 30 dB OET
Auto Tune
Mkr2 2.401 265 GHZ
10 g Ref 20.50 dBm -15.95 dBm|
¥ 1 Center Freq
) 500 2402000000 GHz
q A 2
J -.4] . 1538 ol
165 StartFreq
B o 2 400500000 GHz
215
‘_ 3 StopFreq
= 2403600000 GHz
5 | |
enter 2.402000 GHz Span 3.000 MHz| CF Step
es BW 30 kKHz #VBW 100 kKHz Sweep (#Swp) 3.200 ms (1001 pts) 300,000 kHz
Aute Man
| N f 2402150GHz| 462 d8m,
N f 2401206 GHz 18.36 dBm FreqOffset
0O Hz
8]
10
1 |
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Figure Channel 39:

X l_oja-g

T Syt Ayl VSIS . " : AR
nF 50 Al ENSE ] | SLIGN AUT 1§5:28:53PM Sq iZ.;‘)Z‘L
enter Freq 2.441000000 GHz | Avg Type: Log-Pwr macefi23450|  Frequency
PNO-Wids (o Trig: FreeRun _'"l M
{FCaiat 0w #Atten: 30 AB oETIP NNNNN
PR MKr2 2.440 265 GHz|| ~ AutoTune
j0dBigiv_Ref 20.50 dBm -15.49 dBm)
05 -.’:11 Center Freq
430 2441000000 GHz
: 3
L) - | .2 1 Av T
'k i StartFreq
BE P T Aawama bammy 2 439600000 GHz
15
a8l .
e | Stop Freq
3 : 2442500000 GHz
25 4
enter 2.441000 GHz Span 3.000 M| CF Step
es BW 30 kHz #VEBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts 300000 kHz
= |Aute Man
N 440208 Cos 045 dbm]
NLLLE 244 ~1849dBm |
I NLILY 141 747 4 FreqOffset
; ! 0 Hz
10
11 >
IMSE B1atus
Figure Channel 78:
RF S0 AL ENSEINT] | SLIGN AUT |95:20:07 PM 4 iZ.;‘)Z‘L
enter Freq 2.480000000 GHz | Avg Type: Log-Pwr macefi23450|  Frequency
PNO-Wids (o Trig: FreeRun _'"l M
{FCaiat 0w #Atten: 30 AB oETIP NNNNN
PR Mkr2 2.479 265 GHz|| ~ AutoTune
jodBigiv__Ref 20.50 dBm -15.85 dBm)
105 .1‘;;1 Center Freq
430 L 2 480000000 GHz
: 2 ‘ .
il . : Vi 415 54
v- 5 I | StartFreq
] S— 4 - === 2478500000 GHz
15
a8l .
nit 1 Stop Freq
3 i 2481500000 GHz
25 4
enter 2.480000 GHz Span 3.000 M| CF Step
es BW 30 kHz #VEBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts 300000 kHz
= |Aute Man
N |1 f 480 156 GHz 4
. g L ; 2479 266 GHz ,:;( 86 dBm | Freq Offset
; ! 0 Hz
10
11 >
IMSE B1atus
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11. Duty Cycle

11.1.  Test Setup

EUT

RF Cable

[T

11.2.  Test Procedure

SMA

Spectrum
Analyzer

The EUT was setup according to ANSI C63.10 2013; tested according to ANSI C63.10 2013 for
compliance to FCC 47CFR 15.247 requirements.
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11.3.

Test Result of Duty Cycle

Product : Notebook
Test Item : Duty Cycle
Test Mode Mode 1: Transmi

t - 1Mbps

SGL TOF

: Spectrum 4 @] [unl
Ref Level 103,00 aBuv Offset 6.00 dB » RBW 1 MH:

e ALL 0 di » SWT 100 ms

- VBW 1 MKz

@ 19k Clrw

100 deuv

o0 dBy =

mel] 91.90 dBpv
10,841 ms

80 dduv

D2{1] 0.13d8
2971 ms

70 ddwy

00 diwy

40 diuv

S0 dBuv
L‘W"‘&"‘:“‘“ O T Y TELCCRNTREN O O T T AL T »l«.--ld}*“'lu. st A,Aqsn_[,l_-‘., s riag)

pubarinaf o

30 dipy

20 dgpv

10 dewv

CF 2,402 GHz

691 pts 10.0 ms/

;‘Mukm-
- Type | Ref | Tre | X-value |

Y-value | Function | Function Result |

I M1 | 3] 13.841 ms |
| D2| M1 1 2,971 ms

91.98 dBpv
-0.13 08

s\

Time on of 100ms= 2.971ms

J Ready ‘m = é

]

Duty Cycle=2.971ms / 100ms= 0.02971
Duty Cycle correction factor= 20 LOG 0.02971= -30.542 dB

Duty Cycle correction factor

-30.542 dB
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Product : Notebook
Test Item : Duty Cycle
Test Mode Mode 2: Transmit - 3Mbps

. Spectrum 4 @] [un|
Ref Level 103,00 g8V Offset 6.00 dB w» RBW 1 MH:

fo AL 0dB & SWT 100 ms & VBW 1 MH:
SGL TOF
@ 10k Clrw

100 deuy D2(1]

2.76 dB
1 DG 2855 ms
20 dBuv - Mi[1] H9.72 dBpV
21.428 ms

80 déuv

70 oy

60 déuy

50 dBuv
*v:.,uma.g:.(,u,..)“h oo

[

\.M,M i _Jl.Pv\VJ'.j NI o SPTN RS i\-..."‘la\.,-\d\-‘u,r'kgf' 'tl MRSt B I
40 diuv

30 dipy

20 dBuv

10 deywv

CF 2.402 GHz 691 pts
;‘Muker

| Type | Ref | Tre | X-value | y-value | Function |
| M1 || 21,428 ms | 89.72 dBpv

| D2 M1 1 2,855 ms 2,76 08

10.0 ms/

Function Result |

I\ ) Ready

JUL. 293%

Time on of 100ms=2.855ms
Duty Cycle=2.855ms / 100ms= 0.02855
Duty Cycle correction factor= 20 LOG 0.02855= -30.888 dB

Duty Cycle correction factor -30.888 dB
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12. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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