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ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

Applicant:

Product Name:
Brand Name:
Model No.:

Model Difference:

Report Number:
FCC ID:

FCC Rule Part:
Issue Date:
Date of Test:

Microsoft Corporation
One Microsoft Way Redmond, WA 98052-6399, U.S.A

Portable Computing Device

Microsoft

1952, 1953

The difference between 1952 and 1953 models is the C-Cover.
1952 - Config 1 and 1953 - Config 2

E2/2020/70005

C3K1952
§15.247, Cat: DTS

Feb. 24, 2021
Jul. 08, 2020 ~ Nov. 06, 2020, Nov. 26 ~ Dec. 11, 2020
Feb. 22, 2021

Date of EUT Received: Jul. 06. 2020

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Central RF Lab The test data, data evalua-
tion, test procedures, and equipment configurations shown in this report were made in accordance
with the procedures given in ANSI C63.10:2013 and the energy emitted by the sample EUT tested
as described in this report is in compliance with conducted and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.

Approved By:

? e s
{’/,/—//":\\—\\\} Testing Laboratery
Blue Yang / Asst. Manager LA 3702
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Revision History

Report Number Revision Description Issue Date Remark
- Revised By:
E2/2020/70005 Rev.00 Original. Feb. 24,2021 |  Karen Huang

Note:

1 ~ Multiple Model numbers or Trademarks
The variant model numbers are assessed as identical in hardware and software to each
other, hence all variants are fully covered by the test results in this test report without fur-
ther verification test.

2 ~ Disclaimer
Antenna information and Variant information between model numbers are provided by the
applicant, the test results of this report are applicable to the sample EUT received.
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1 GENERAL INFORMATION

1.1 Product description

Product Name:

Portable Computing Device

Brand Name:

Microsoft

Model No.:

1952, 1953

Model Difference:

The difference between 1952 and 1953 models is the C-Cover.
1952 - Config 1 and 1953 - Config 2

HW Version (Product):

EV2

SW Version (Product):

MTEOS.1.311.0

HW Version (Radio):

N/A

SW Version (Radio):

21.80.2.1

Radio Test Tool & Version:

DRTU: 21.21080.0.0-10722

Power Supply:

From Rechargeable Lithium-lon Polymer Battery
or AC/DC Adapter
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Wi-Fi Frequency | Chan- Modulation
802.11 Range nels Rated Power (dBm) Technology
b 23.31 DSSS,
g 2412-2472 13 24 .47
n_HT20 _ OFDM/
ax_HE20 HE: 27.61 (MIMO) OFDMA
n_HT40 }
ax_HE40 2422-2462 9 HE: 27.45 (MIMO)
CCK, DQPSK, DBPSK for DSSS
Modulation type: 64QAM, 16QAM, QPSK, BPSK for OFDM
1024QAM for OFDMA in 802.11ax only
802.11 b: 1/2/5.5/11 Mbps
802.11 g: 6/9/12/18/24/36/48/54 Mbps
Transistion Rate: 802.11 n_20MHz: 6.5 — 144.4Mbps
' 802.11 n_40MHz: 13.5 — 300.0Mbps
802.11 ax_HE20MHz: 8 —286.8 Mbps
802.11 ax HE40MHz: 16 -573.6 Mbps
1.2 Antenna Designation
] Peak Worst
Antenna Config1/ _ _ Freq.
) Chain 0/Chain 1 Antenna Antenna
Type Config 2 (MHz) _ ) _
Gain (dBi) Gain
Confia 1 Chain 0 2412-2472 -0.1
onfi .
9 Chain 1 2412-2472 0.8
PIFA .
Chain 0 2412-2472 -0.5
Config 2 .
Chain 1 2412-2472 3.6 Vv

port.

Note: Pre-scanned was done on the above 4 antennas, the Config 2 results higher emission at 2.4GHz.
Therefore, the completed set of measurement was done on the antenna to be presented on this test re-

For MIMO mode, higher antenna gains are chosen to ensure higher directional gain
is evaluated as below.

Directional
Transmission Chain Fred. Peak_Anter_ma Gain
(MHz) Gain (dBi) .
(dBi)
Chain 0 -0.1
: 2412~2472 - 2.13
Chain 1 3.6

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.3 Test Methodology of Applied Standards
FCC Part 15, Subpart C §15.247
FCC KDB 558074 D01 15.247 Meas Guidance v05r02
FCC KDB 662911 D01 Multiple Transmitter Output v02r01

ANSI C63.10:2013
1.4 Test Facility

SGS Taiwan Ltd. Central RF Lab (TAF code 3702)
No.2, Keji 15t Rd., Guishan District, Taoyuan City, Taiwan 333

FCC Designation number: TW0028

1.5 Special Accessories

There are no special accessories used while test was conducted.

1.6 Equipment Modifications

There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Com-
missions requirement and operating in a manner which intends to maximize its emission characteris-
tics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to manipulate the
EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted emissions
from the EUT measured in the frequency range between 0.15 MHz and 30MHz. The CISPR
Quasi-Peak and Average detector mode is employed. The two LISNs provide 50Uh/50 ohm of
coupling impedance for the measuring instrument. Both lines of the power mains connected to
the EUT were checked for maximum conducted interference.

2.3.2 Conducted Test (RF)

The active antenna port of the unlicensed wireless device is connected to the spectrum ana-
lyzer with attenuator to protect the instrumentation. If a second antenna port is available, it is
tested at one operating frequency, with other port(s) appropriately terminated, to verify it has
similar output characteristics as the fully tested port.

2.3.3 Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table height
shall be 0.8 m above the reference ground plane. For emission measurements above 1 GHz,
the table height shall be 1.5 m. The turn table shall rotate 360 degrees to determine the posi-
tion of maximum emission level. EUT is set 3m away from the receiving antenna which varied
from 1m to 4m to find out the highest emission. And also, each emission was to be maximized
by changing the polarization of receiving antenna both horizontal and vertical. In order to find
out the max. emission, the relative positions of this transmitter (EUT) was rotated through
three orthogonal axes and measurement procedures for electric field radiated emissions
above 1 GHz the EUT measurement is to be made “while keeping the antenna in the ‘cone of
radiation’ from that area and pointed at the area both in azimuth and elevation, with polariza-
tion oriented for maximum response.” Is still within the 3dB illumination BW of the measure-
ment antenna.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORP 0 LR R CHPFELRS LT FRARSTETIOR c AFLAGAAETHFET 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. = Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/374* % 7 % % #7# A £ Fl % 7 1 ¥ 134 5
cARRESERRFF ILP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.sgs.com.tw
Member of SGS Group



Report No.: E2/2020/70005
Page 8 of 854

2.4 Measurement Results Explanation Example

2.4.1 Radiated Emission Test Sites For Measurements From 9 kHz To 30 MHz

Radiated emission below 30MHz is measured in a 9m*9m*6m semi-anechoic chamber,
the measurements correspond to those obtained at an open-field test site.

There is a comparison data of both open-field test site and semi-Anechoic chamber,
and the result came out very similar.

2.4.2 For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORP 0 LR R CHPFELRS LT FRARSTETIOR c AFLAGAAETHFET 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. = Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the

fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/374* % 7 % % #7# A £ Fl % 7 1 ¥ 134 5
cARRESERRFF ILP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.sgs.com.tw
Member of SGS Group



2.5 Configuration of Tested System
Fig. 2-1 Conducted (Antenna Port) Configuration Emission
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Fig. 2-2 Radiated Emission &Conduction (AC Power Line) Emission

All Ports

Populated

Table 2-1 Equipment Used in Tested System

Item

Equipment

Mfr/Brand

Model/Type No.

Series No.

Data Cable

Power Cord

DRTU

INTEL

21.21080.0.0-10722

N/A

N/A

N/A

Note: The EUT is tested with all external accessory ports populated.
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result

AC Power Line Conducted
Emission

§15.207(a) Compliant

§15.247(b)(3) Peak Output Power Compliant

§15.247(a)(2) 6dB Emission Bandwidth Compliant
§15.205

Conducted Band Edge

§1§;5242f$?d) and Spurious Emission Compliant
§15.205 :
§15.209 Radiated Band Edge Compliant

§15.247(d) and Spurious Emission

§15.247€ Power Spectral Density Compliant

§15.203

§15.247(b) Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES
4.1 Operated in 2400 ~ 2483.5MHz Band

13 channels are provided for 802.11b/g/n/ax 9 channels are provided for 802.11n/ax 40M
20M.

FREQUENCY FREQUENCY
(MHz) CHANNEL (MHz)

2412 3 2422
2417 2427
2422 2432
2427 2437
2432 2442
2437 2447
2442 2452
2447 2457
2452 2462
2457
2462
2467
2472

CHANNEL

OO | NO|O >

—_— -
= O

SINlZa|loleoNojo|sw N =

EUT Serial Number Note
Portable Computing Device 04529170235 (Config 2)
Portable Computing Device 00658810245 (Config 1)
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4.2 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

3. Investigation has been done on all the possible configurations for searching the worst case.
The gevin UE is pre-scanned among below modes.

Single Multiple
Modulation Transmission Chain Transmission Transmission

Spatial Spatial
802.11Db ChO Ch1|d Ch2]d Ch3 1TX ] 2TX
802.11¢ ChO Ch1|d Ch2|jO Ch3 1TX 1 2TX

X

802.11 n
802.11 ax

X

ChO
ChO

Ch1)00 Ch2|J Ch3 [1 SISO MIMO
Ch1|0J Ch2]] Ch3 1 SISO MIMO

X

X
X
X
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4. Observations have been done for 802.11 ax available RU configurations below and found that the lowest,

Highest and Full RU results higher emissions.
Only one RU can be enabled at any given time.

802.11ax 802.11ax 40MHz
26-tone RU 52-tone RU RU type 26-tone RU 52-tone RU
RUO [-121: -96] RU37 [-121: -70] RUO | [-243:-218] | RU37 [-243: -192]
RU1 [-95: -70] RU38 [-68: -17] RU1 | [-217:-192] | RU38 [-189: -138]
RU2 [-68: -43] RU39 [17: 68] RU2 | [-189:-164] | RU39 [-109: -58]
RU3 [-42: -17] RU40 [70: 121] RU3 | [-163:-138] | RU40 [-55: -4]
RU4 | [16:-4,4:16] | RU41 N/A RU4 | [-136:-111] | RU41 [4: 55]
RU5 [17: 42] RU42 N/A RU5 | [-109:-84] | RuU42 [58: 109]
RU6 [43: 68] RU43 N/A RU6 | [-83:-58] | Ru43 [138: 189]
RU7 [70: 95] RU44 N/A RU7 | [-55:-30] | RU44 [192: 243]
RUS [96: 121] RU45 N/A RU8 [-29:-4] | RU45 N/A
RU9 N/A RU46 N/A RU9 [4: 29] RU46 N/A
RU10 N/A RU47 N/A rRuio | [Bo:s5] | RU47 N/A
RU11 N/A RU48 N/A RUll | [58:83] | Ru4s N/A
RU12 N/A RU49 N/A RU12 | [84:109] | Ru49 N/A
RU13 N/A RUS0 N/A RU13 | [111:136] | RU50 N/A
RU14 N/A RU51 N/A RU14 | [138:163] | RUs1 N/A
RU15 N/A RU52 N/A RU15 | [164:189] | RU52 N/A
RU16 N/A RU16 | [192:217]
RU index | RU17 N/A RU index | RU17 | [218:243]
Subi’;‘:rier RU18 N/A RU53 [-122: -17] Subi’;frier RU18 N/A RU53 [-243: -138]
range RU19 N/A RU54 [17: 122] range RU19 N/A RU54 [-109: -4]
RU20 N/A RU55 N/A RU20 N/A RUS5 [4: 109]
RU21 N/A RU56 N/A RU21 N/A RUS56 [138: 243]
RU22 N/A RU57 N/A RU22 N/A RU57 N/A
RU23 N/A RU58 N/A RU23 N/A RUS8 N/A
RU24 N/A RU59 N/A RU24 N/A RU59 N/A
RU25 N/A RU60 N/A RU25 N/A RU60 N/A
RU26 N/A RU26 N/A
RU28 N/A RU6GL | [-122: -2, 2:122] RU28 N/A RU61 [-244: -3]
RU29 N/A RU62 N/A RU29 N/A RU62 [3: 244]
RU30 N/A RU63 N/A RU30 N/A RU63 N/A
RU31 N/A RU64 N/A RU31 N/A RU64 N/A
RU32 N/A RU32 N/A
RU33 N/A RU33 N/A
RU34 N/A RU34 N/A RU65 | [-244: -3, 3: 244]
RU35 N/A RU35 N/A RU66 N/A
RU36 N/A RU36 N/A
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5. Therefore, below summary is the modes of test configuration that yield the highest reading and generate
the highest emission chosen to carry out the relevantly mandatory test items.

Note:
Models 1952 and 1953 are electrically and RF equivalent as they use the same motherboard, radio
module and on board RF components. Both models share a common WiFi and BT power table. The
radio-related firmware and driver versions are the same for the two models. The peak antenna gains
are in the antenna gain section of the report. Antenna port conducted emissions measurements are
done on model 1953 (FCC ID: C3K1952). Highest antenna gain across the two models in each band
has been considered while doing the radiated emission measurements.
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4.3 Radiated Emission Test:
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DATA
AVAILABLE| TESTED ANTENNA
MODE CHANNEL | CHANNEL MODULATION | RATE PORT
(Mbps)
RADIATED EMISSION TEST (BELOW 1 GHz)
802.11g 1t013 6 OFDM 6 Ch0/Ch1
802.11n 20M 1t013 6 OFDM HT 8 MIMO
802.11n 40M 1to 11 6 OFDM II—-||TI'?3/ Ch0/Ch1/MIMO
RADIATED EMISSION TEST (ABOVE 1 GHz)
802.11b 11013 |"% 11121 psss 1 Cho/Ch1
802.11g 11013 7% 11121 oFpm 6 Cho/Chf
802.11n 20M 1t013 1 611; 12, OFDM HHTI'(E)B/ Ch0/Ch1/MIMO
802.11n 40M 3to 11 3.6, 9,10, OFDM HT 0/ Ch0/Ch1/MIMO
11 HT 8
RADIATED EMISSION TEST (ABOVE 1 GHz)
DATA
MODE AVAILABLE| TESTED | MODU- RU RATE ANTENNA
CHANNEL [CHANNEL | | ATION | CONFIGURATION PORT
(Mbps)
FULL RU
26/0
1,6 50/37 MCSO | Ch0/Ch1/MIMO
106/53
802.11ax HE20 1t013 FULL RU
11,12, 13 26/8 MCSO | ChO/Ch1/MIMO
C OFDMA 52/40
106/54
FULL RU
3 242/61 MCcSso | Ch0/Ch1/MIMO
802.11ax HE40 | 3to 11 6 FULL RU MCS0o | ChO/Ch1/MIMO
FULL RU
9,10, 11 242/62 MCSo | ChO/Ch1/MIMO
Note: Observation has been done on all RU configurations, the Full RU configuration yields higher
emssions and average output power, and hence the radiated emission results are demon-
strated in full RU configuration in this report.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Note:

The field strength of radiation emission was measuredfor 802.11b/g/n/ax WLAN Transmitter for above
tested channel, the worst case NB position was reported.

4.4 Antenna Port Conducted Mesurement:
CONDUCTED TEST
DATA

AVAILABLE TESTED MODULA- ANTENNA
MODE CHANNEL CHANNEL TION RATE PORT

(Mbps)
802.11b 11013  [1,6,7,11,12,13] DSSS 1 ChO/Ch1
1,2,3,6,8,9, 10,
802.11g 1t0 13 11,12, 13 OFDM 6 ChO/Ch1
12,3,6,8,9, 10, HTO/
1. 12,13 OFDM uTg  |ChO/Ch1/MIMO

3,4,5,6,7,8,9, HTO/
10, 11 OFDM HT8 Ch0/Ch1/MIMO

802.11n 20M 1to0 13

802.11n 40M 3to 11
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CONDUCTED TEST
DATA
MODE AVAILABLE| TESTED | MODU- RU RATE ANTENNA
CHANNEL |CHANNEL | | ATION | CONFIGURATION PORT
(Mbps)
Peak Output Power,EIRP
FULL RU
26/0
1,2 50/37 MCSO | Ch0/Ch1/MIMO
106/53
3,6,7,8 FULL RU MCSO0 | Ch0/Ch1/MIMO
802.11ax HE20 1t0 13 9 FULL RU MCSO | ChO/Ch1/MIMO
106/54
OFDMA FULL RU
10, 11, 12, 26/8
13 52/40 MCSO | Ch0/Ch1/MIMO
106/54
FULL RU MCSO
3,4,5 242/61 Ch0/Ch1/MIMO
802.11ax HE40 | 3to 11 6 FULL RU MCSo | Ch0/Ch1/MIMO
7,8,9, 10, FULL RU MCSO
11 24269 Ch0/Ch1/MIMO
Power Density
FULL RU MCSO
26/0
1 50/37 Ch0/Ch1/MIMO
106/53
802.11ax HE20| 11013 | & 11T FULL RU MCS0 | Cho/Ch1/MIMO
FULL RU MCSO
OFDMA 26/8
13 52/40 Ch0/Ch1/MIMO
106/54
FULL RU MCSO
3 242/61 Ch0/Ch1/MIMO
802.11ax HE40 | 3to 11 6,7,9,10 FULL RU MCSo | Ch0/Ch1/MIMO
FULL RU MCSO
11 242/62 Ch0/Ch1/MIMO
Note: Observation has been done on all RU configurations, the Full RU configuration yields higher ems
sions and average output power, and hence the radiated emission results are demonstrated in
full RU configuration in this report.
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5 MEASUREMENT UNCERTAINTY

Test Iltems Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
Peak Output Power +/- 0.84 dB
6dB Bandwidth +/- 51.33 Hz
o e osie
Peak Power Density +/-1.3 dB
Temperature +/- 0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC= +/- 0.13%, AC= +/- 0.2%

Radiated Spurious Emission Measurement Uncertainty
9kHz~30MHz: +-2.3dB
30MHz — 180MHz: +/- 3.37dB
o . 180MHz -417MHz: +/- 3.19dB
Polarization: Vertical 0.417GHz-1GHz: +/- 3.19dB
1GHz — 18GHz: +/- 4.04dB
18GHz — 40GHz: +/- 4.04dB
9kHz~30MHz: +-2.3dB
30MHz — 167MHz: +/- 4.22dB
L . 167MHz -500MHz: +/- 3.44dB
Polarization: Horizontal 0.5GHZz-1GHz: +/- 3.39dB
1GHz — 18GHz: +/- 4.08dB
18GHz — 40GHz: +/- 4.08dB

Note:
1. This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.
2. The conformity assessment statement in this report is based solely on the test results,
measurement uncertainty is excluded.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6 CONDUCTED EMISSION TEST

6.1 Standard Applicable
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Frequency range within 150kHz to 30MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15 10 0.50 66 to 56 56 to 46
0.50t0 5 56 46
51030 60 50

Note

1.The lower limit shall apply at the transition frequencies

2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50
MHz.

6.2 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.

SCHWARZBECK

LISN _ NSLK8127 974 03/25/2020 | 03/24/2021
Mess-Elektronik

EMI Test Receiver R&S ESCI 101342 04/28/2020 | 04/27/2021

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accordance with the
ANSI 63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the rear of the
table.

3. The LISN was connected with 120Vac/60Hz power source.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6.4 Test SET-UP (Block Diagram of Configuration)

L a LUE
B Wall Flug

LIsN Elom

6.5 Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all phases of power being supplied by given UE are completed

6.6 Measurement Result

Note: Refer to next page for measurement data and plots.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Adapter 1

Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode :WLAN 2.4G Test Date :2020-09-02

Power :120V/60Hz Temp./Humi. :23.7/64

Probe L1 Engineer :Ashton

Note:

:EUT_ Config 1

Level (dBuV)

B0
T0
60
1 |
5"% |
40 B
1 6
30
20
10
%5502 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuV dB dBuV dBuVvV dB
0.16 Peak 44.66 10.22 54.88 65.52 -10.64
0.20 Peak 41.03 10.22 51.25 63.76 -12.51
0.24 Peak 35.13 10.22 45.35 62.13 -16.78
0.60 Peak 21.69 10.29 31.98 56.00 -24.02
4.09 Peak 24.27 10.48 34.75 56.00 -21.25
14.83 Peak 19.66 10.79 30.45 60.00 -29.55
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-09-02
Power :120V/60Hz Temp./Humi. :23.7/64
Probe N Engineer :Ashton
Note: 'EUT_ Config 1
20 Level {dBuV)
70
60 |
i-L_E
40
5
4
30
20
10
0{].15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVv dB dBuVv dBuVv dB
0.15 Peak 43.82 10.21 54.03 65.74 -11.71
0.17 Peak 43.93 10.21 54.14 64.86 -10.72
0.20 Peak 41.43 10.21 51.64 63.49 -11.85
0.62 Peak 20.21 10.28 30.49 56.00 -25.51
3.76 Peak 22.60 10.49 33.09 56.00 -22.91
18.33 Peak 17.10 10.84 27.94 60.00 -32.06
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-09-02
Power :120V/60Hz Temp./Humi.  :24.0/64
Probe L1 Engineer :Ashton
Note: 'EUT_ Config 2
20 Level {dBuV)
70
60 |
WWIM\ |
40 1
5
30 B
20
10
0{].15 0.2 0.5 1 5 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVv dB dBuVv dBuVv dB
0.15 Peak 43.90 10.22 54.12 65.87 -11.75
0.18 Peak 41.47 10.22 51.69 64.42 -12.73
0.20 Peak 38.51 10.22 48.73 63.62 -14.89
0.43 Peak 24.84 10.22 35.06 57.20 -22.14
0.62 Peak 21.25 10.29 31.54 56.00 -24.46
15.55 Peak 15.74 10.80 26.54 60.00 -33.46

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-09-02
Power :120V/60Hz Temp./Humi.  :24.0/64
Probe N Engineer :Ashton
Note: 'EUT_ Config 2
20 Level {dBuV)
70
60 |
5{:\ |
4
40
30
5
20
10
0{].15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVv dB dBuVv dBuVv dB
0.16 Peak 42.96 10.21 53.17 65.69 -12.52
0.18 Peak 42.55 10.21 52.76 64.50 -11.74
0.23 Peak 36.73 10.21 46.94 62.48 -15.54
0.25 Peak 32.30 10.21 42.51 61.60 -19.09
4.32 Peak 13.26 10.50 23.76 56.00 -32.24
16.75 Peak 14.22 10.82 25.04 60.00 -34.96

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-08-14
Power :120V/60Hz Temp./Humi.  :24.1/61
Probe L1 Engineer :Ashton
Note: : Config 1
20 Level (dBuV)
70
60 |
40 4
i B
30
20
10
%5502 0.5 2 5 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuV dB dBuV dBuVv dB
0.16 Peak 43.52 10.22 53.74 65.38 -11.64
0.18 Peak 42.43 10.22 52.65 64.68 -12.03
0.20 Peak 42.03 10.22 52.25 63.67 -11.42
0.66 Peak 26.39 10.31 36.70 56.00 -19.30
212 Peak 24.86 10.45 35.31 56.00 -20.69
26.70 Peak 21.98 11.01 32.99 60.00 -27.01

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-08-14
Power :120V/60Hz Temp./Humi.  :24.1/61
Probe ‘N Engineer :Ashton
Note: : Config 1
80 Level (dBuV)
T0
60,_:1 |
70 |
40 L
i
5
30
20
10
Y9502 05 1 5 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVv dB dBuVv dBuVv dB
0.16 Peak 45.21 10.21 55.42 65.47 -10.05
0.21 Peak 42.15 10.21 52.36 63.40 -11.04
0.23 Peak 39.37 10.21 49.58 62.48 -12.90
0.69 Peak 26.50 10.33 36.83 56.00 -19.17
2.88 Peak 20.04 10.47 30.51 56.00 -25.49
26.56 Peak 22.43 11.01 33.44 60.00 -26.56

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-08-14
Power :120V/60Hz Temp./Humi.  :24.1/61
Probe L1 Engineer :Ashton
Note: : Config 2
80 Level (dBuV)
70
60 |
5{]\1\ |
40 3 4 =
B
30
20
10
%515 02 0.5 2 5 10 20 30
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuV dB dBuVv dBuV dB
0.17 Peak 43.63 10.22 53.85 64.99 -11.14
0.18 Peak 41.91 10.22 52.13 64.42 -12.29
0.65 Peak 26.90 10.31 37.21 56.00 -18.79
1.99 Peak 28.07 10.45 38.52 56.00 -17.48
3.60 Peak 24.75 10.48 35.23 56.00 -20.77
26.70 Peak 19.69 11.01 30.70 60.00 -29.30

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number ‘E2/2020/70005 Test Site :Conduction Room C
Test Mode ‘WLAN 2.4G Test Date :2020-08-14
Power :120V/60Hz Temp./Humi.  :24.1/61
Probe N Engineer :Ashton
Note: : Config 2
80 Level (dBuV)
70
60 |
2
W\ |
30
20
10
Y515 02 0.5 5 10 20 30
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuV dB dBuVv dBuV dB
0.17 Peak 42.88 10.21 53.09 65.16 -12.07
0.19 Peak 39.71 10.21 49.92 63.84 -13.92
0.27 Peak 35.62 10.21 45.83 61.12 -15.29
0.70 Peak 26.32 10.33 36.65 56.00 -19.35
3.42 Peak 25.48 10.48 35.96 56.00 -20.04
26.70 Peak 22.78 11.02 33.80 60.00 -26.20

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7 DUTY CYCLE OF TEST SIGNAL

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode shall be
checked to ensure its duty cycle in order to compensate for the loss due to insufficient ratio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative ones
where duty cycle is conducted as the given transmission with given virtual operation that expresses the
percentage.

7.1 Measurement Procedure:
1. Setspan = Zero

2. RBW =8MHz
3. VBW =8MHz,
4. Detector = Peak

7.2 Duty Cycle:

Duty Cycle (%) Duty Factor (dB) 1T VBW setting
=Ton/ (Ton+Toff) | =10*og ( 1/Duty Cycle) | (kHz) (kHz)
802.11b 99.50 0.02 0.12 0.01
802.11g 97.89 0.09 0.48 1.00
802.11n_20 99.59 0.02 0.08 0.01
802.11n_40 99.49 0.02 0.11 0.01
802.11ax_20 99.68 0.01 0.05 0.01
802.11ax_40 99.04 0.04 0.11 0.01

7.3 Duty Cycle test plots

Please refer to next page for test plots.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORP 0 LR RS THPFELRS LT FREARSTETI0R c AFLAGAAETHFET 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. ~Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/374* % 7 % % #7# A £ Fl % 7 1 ¥ 134 55
cARREFERRFF ISP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.sgs.com.tw
Member of SGS Group



Duty Cycle\WLAN\802.11b_20MHz_Chainl_2437MHz

Report No.: E2/2020/70005

Page 30 of 854

Duty Cycle\WLAN\802.11ax_20MHz_Chainl_2437MHz

Ve Spectrom Ay St S T o ]
L3 [ FF [so@ oc | | s [06:36:21 PH Jul 06, 2020
| TRCE[L 7345 8 Frequency
Fast —»— Trig: Free Run Tvee)
Fsinton | SAman: 3048 oer|P NNNNN
Auto Tune,
AMkr3 8.400 m:
Ref Offset 115 dB
o desa Ref 30.00 dBm -0.14d
il 2l Center Freq
= 2 GHz|
e StartFreq
! 2 GHz,
Stop Freq)
) 2437000000 GHz
00
[Center 2.437000000 GHz ‘Span 0 Hz| CF Step)|
Res BW 8 MHz FVBW 8.0 MHz Sweep 10.00 ms (1001 pts] 8000000 MHZ
R I [Bute Man|
1l a2 1 1Ay B3G0maliAl _-1.25d
F t 1478
a4 (I BA00 ms|(A] -0.14.dB Freq Offset;
E t £90.0 s 14.75 dBm Db
A0
11 =
usa sTans

Duty Cycle\WLAN\802.11g_20MHz_Chain1_2437MHz

e Seectmm dnshres gt ) ) T o ]
L3 RF s0% DO AL m 10:55:15 AM Jul 07, 2020
| Avg Type: Log-Par TRAE[1 23438 Frequency
Fast —»— Trig: Free Run Tveef
Pl #Atten: 30 dB oer|P NNNNN
Auto Tune,
Ref Offset 115 dB AMKr3 2,133 mg
{Ea‘“" Ref 30.00 dBm 0.04d
- " Sﬁm —] CenterFreq
Y - y&_«. . o
o0 StartFreq
¢ 2 GHz
¥
Stop Freq)
) 2437000000 GHz
£00
[Center 2.437000000 GHz ‘Span 0 Hz| CF Step)|
[Res BW 8 MHz #VBW 8.0 MHz Sweep 3.000 ms (1001 pts) 8000000 MHz
R I [Bute Man|
3 I S I T S T T
1] .%2 [HITA] 2088 malia) 00448/
L1
A4 1[1al 2,133 ms /(81 0,04 48 FreqOffset
F t 591.0 48 13.27 gBm OHz
10
1 ad
usa stans.

Duty Cycle\WLAN\802.11n_20MHz_Chain1_2437MHz

Tt T o ]
L3 | RF | | AL TO |06 1126 P ul D6, 2020
| Avg Type: Log-Pwr TRACE[ 3345 8 Fragquency
Fast —»— Trig: Free Run Tveef
Pl #Atten: 30 dB oer|P NNNNN
Auto Tune,
Ref Offset 115 dB AMkr3 12.44 mg
{Ea‘“" Ref 30.00 dBm -0.45d
.~ - 44 4| centerFreq
s 2 GHz,
o StartFreq
¢ 2 GHz
Stop Freq)
) 2437000000 GHz
£00
[Center 2.437000000 GHz ‘Span 0 Hz| CF Step)|
[Res BW 8 MHz #VBW 8.0 MHz Sweep 15.00 ms (1001 pts] 8000000 MHz
L Jeucte M
3 I S S T ) T T
1] .%2 [HITA] 1239 melia) 05648/
L1
a4 ([T 1244ms|{Al D45 ne] Freq Offset
F ' 825008 13.60 4Bm Oz
10
1 ad
usa —

U

T Soecinm sy et 5 == > |
3 | EC BUTO | 03302 PHAJul 06, 2028
| Par TRACE[1 2348 § Frequency
Trig: Free Run TVPE WY
I:G':nfl.‘:v_._ ‘#Atten: 30 dB caTiP NNNNN
Auto Tune,
Ref Offset 115 4B AMkr3 18.90 ma
0 dBrdiv__Ref 30.00 dBm -086dB{L |
Leg
- i 3 Center Freq
2. GHz
StartFreq
o 2 GHz,
Stop Freq
2437000000 GHz|
&0
enter 2437000000 GHz Span 0 Hz CF Step
s BW 8 MHz FVEW 8.0 MHz Sweep 30.00 ms (1001 pts 8000000 MHz,
Man,
[er{moceltRelscl] x| FLRCTION [ FURCTIGN WRITH] FURCTION WLl
e HA e
5
.Y R 18,90 ms/| Freq Offset,
E t 1029 ms 1462 9Bm O Hz
1
1
uss STATUS

Duty Cycle\WLAN\802.11n_40MHz_Chainl_2437MHz

et Specirom Anaet - St S == s |
3 | FF 508 0 1 ALTGH MUTO | 07:23:23 PM Jul 06, 2020
| Awg Type: Log-Pwr e[l z3ass|  Frequency
B Fam o= Trig: Free Run THRE W
IFGain:Low #Atten: 30 dB ceT|P NNNNN
Auto Tune,
Reef Offset 115 dB AMkr3 17.91 ma
10 dBidiv__ Ref 30.00 dBm 1.16d
Log
3404 — Center Freq
wh - y's g - 2 GHz,
" StartFreq
e 2 GHz,
Stop Freq)
2437000000 GHz|
&0
[Center 2.437000000 GHz Span 0 Hz CF Step
Res BW 8 MHz FVEW 8.0 MHz Sweep 30.00 ms (1001 pts! 8000000 MHzZ
I I Man
[ Fclionweite] FukTon viue 8
ll.nFj 1 1a) ;uzmlm 132 dB]
| t
H A4 t AL A7.91 ms 1A} 1,16 dB Freq Offset;
E t 9.120 ms 9,40 dBm o H
1
1 =
i STATUS

Duty Cycle\WLAN\802.11ax_40MHz_Chainl_2437MHz

T Soecinm sy et 5 == > |
3 | EC 1 AL O [ 06H:28 PH Ul 06, 2020
| Avg Type: Log-Pwr TRACE[1 2348 8 Fraquency
. TIEE
Featon . ahuen; 3008 e (411
Auto Tune,
Ref Offset 115 48 AMKr3 9.450 ma
0 dBrdiv__Ref 30.00 dBm 1.74dB{L |
Log I
- 34 Center Freq
. : s ; o | 2. GHz
StartFreq
o 2 GHz,
Stop Freq
2437000000 GHz|
&0
enter 2.437000000 GHz Span 0 Hz CF Step
s BW 8 MHz FVEW 8.0 MHz Sweep 30.00 ms (1001 pts 8000000 MHz,
Man,
[erfmoceliRelscl] x| FLRCTION [ FLRCTIGN WRITH] FURCTION WLl
‘}“Fz + jla ;umnm 207 dB: f
5
.Y R 9.450 ms| Freq Offset,
E i T410ms 801 dBm o Ha)
1
1

=

sTaTUs

AT G AR R R WRHRIRFEL RS T R RSTRFI0R c AFLALEANTEGFT AT NGAHY -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions.
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the

fullest extent of the law.

N
SARBPHRDF AL c[

t (886-2) 2299-3279

nless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

www.sgs.com.tw

.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7# #
f (886-2) 2298-0488

-

Ei

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

BFHATA A EF T I 18 134 5L

Member of SGS Group



Report No.: E2/2020/70005
Page 31 of 854

8 PEAK OUTPUT POWER MEASUREMENT

8.1 Standard Applicable
For systems using digital modulation in the 2400-2483.5 MHz bands, the limit for peak output power is

1Watt.

If the transmitting antenna of directional gain greater than 6dBi are used the peak output power form the
intentional radiator shall be reduced below the above stated value by the amount in dB that the directional

gain of the Antenna exceeds 6dBi.
In case of point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the directional
gain of Antenna exceeds 6dBi.

Note:
As per section F. 2). d). (ii) of FCC KDB 662911 D01

If antenna gains are not equal and each transmit antenna is driven by only one spatial stream, directional
gain may be calculated by either of the following formulas.

(ii) Ifall transmit signals are completely uncorrelated, then
Directional gain = 10 log[(10C1/10 4+ 10G2/10 1 19GN/10yNANT] dBI

where
NANT = the total number of antennas
G is the gain in dBi.

The antenna gain is not grater than 6 dBi. Therefore, reduction of limit for power is not required.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8.2 Measurement Equipment Used
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.

Power Meter Anritsu ML2496A 1804002 | 04/06/2020 | 04/05/2021
Power Sensor Anritsu MA2411B 1726105 04/06/2020 | 04/05/2021
Power Sensor Anritsu MA2411B 1726106 04/06/2020 | 04/05/2021

Attenuator Marvelous MVE2213-10 RF80 11/20/2019 | 11/19/2020
IPEX-4 Cable Woken 0010%2;%46 N/A N/A N/A

Note: The measurement was taken place with the long duration of the time, and additional equipment list
as shown blow indicate those equipment of which has been subject to undertake the calibration in inter-
mediate period of time of the measurement.

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Attenuator Marvelous MVE2213-10 RF80 11/19/2020 | 11/18/2021
8.3 Test Set-up
Power Meter:
EUT Attenuator Fower Sensor Fower hMeter

8.4 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance .
3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
power meter.
Power Meter:

It is used as the auxiliary test equipment to conduct the output power measurement.
4. Record the max. Reading as observed from Spectrum or Power Meter.

* Note: The duty cycle factor is compensated to obtain the maximum value of measurement in
average.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8.5 Measurement Result
Mode: Chain 0

802.11b Ch0
CH Freq. Data Pea:osvtétrput Limit RESULT
(MHz) Rate (dBm)
(dBm)
1 2412 1 22.01 30.00 PASS
2437 1 2212 30.00 PASS
7 2442 1 22.56 30.00 PASS
11 | 2462 1 22.57 30.00 PASS
12 | 2467 1 20.56 30.00 PASS
13 | 2472 1 17.95 30.00 PASS
802.11b ChO
Freq. Data Avg. Output Power Limit
CH RESULT
(MHz) Rate (dBm) (dBm)
1 2412 1 19.90 30.00 PASS
2437 1 19.94 30.00 PASS
7 2442 1 19.83 30.00 PASS
11 | 2462 1 19.86 30.00 PASS
12 | 2467 1 17.73 30.00 PASS
13 | 2472 1 14.40 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11g Cho
CH Freq. Data Pea:o(jvl;trput Limit RESULT
(MHz) Rate (dBm)
(dBm)
1 2412 6 2191 30.00 PASS
2 2417 6 2351 30.00 PASS
3 2422 6 24.35 30.00 PASS
6 2437 6 2431 30.00 PASS
7 2442 6 24.23 30.00 PASS
8 2447 6 24.33 30.00 PASS
9 2452 6 23.57 30.00 PASS
10 | 2457 6 23.18 30.00 PASS
11 | 2462 6 20.27 30.00 PASS
12 | 2467 6 20.86 30.00 PASS
13 | 2472 6 18.39 30.00 PASS
802.11g ChO
Freq. Data Avg. Output Power Limit
CH RESULT
(MHz) Rate (dBm) (dBm)
1 2412 6 16.94 30.00 PASS
2 2417 6 19.62 30.00 PASS
3 2422 6 19.87 30.00 PASS
6 2437 6 19.95 30.00 PASS
7 2442 6 19.87 30.00 PASS
8 2447 6 19.85 30.00 PASS
9 2452 6 19.22 30.00 PASS
10 | 2457 6 19.49 30.00 PASS
11 | 2462 6 15.90 30.00 PASS
12 | 2467 6 12.82 30.00 PASS
13 | 2472 6 8.04 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n_HT20M ChO

Peak Output

Freq. Data Limit
CH Power RESULT
(MHz) Rate (dBm)
(dBm)
1 2412 HTO 21.05 30.00 PASS
2 2417 HTO 23.73 30.00 PASS
3 2422 HTO 24.35 30.00 PASS
6 2437 HTO 24.50 30.00 PASS
7 2442 HTO 24.32 30.00 PASS
8 2447 HTO 24.33 30.00 PASS
9 2452 HTO 23.58 30.00 PASS
10 | 2457 HTO 23.61 30.00 PASS
11 | 2462 HTO 18.93 30.00 PASS
12 | 2467 HTO 1754 30.00 PASS
13 | 2472 HTO 17.78 30.00 PASS

802.11n_HT20M ChO

Freq. Data Avg. Output Power Limit
CH RESULT
(MHz) Rate (dBm) (dBm)
1 2412 HTO 15.91 30.00 PASS
2 2417 HTO 18.98 30.00 PASS
3 2422 HTO 19.94 30.00 PASS
6 2437 HTO 19.94 30.00 PASS
7 2442 HTO 19.89 30.00 PASS
8 2447 HTO 19.82 30.00 PASS
9 2452 HTO 18.72 30.00 PASS
10 | 2457 HTO 18.74 30.00 PASS
11 | 2462 HTO 13.87 30.00 PASS
12 | 2467 HTO 12.39 30.00 PASS
13 | 2472 HTO 7.31 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n_HT40M ChO
Peak Output -
Freq. Data Limit
CH Power RESULT
(MHz) Rate (dBm)
(dBm)
3 2422 HTO 20.64 30.00 PASS
4 2427 HTO 22.43 30.00 PASS
5 2432 HTO 21.73 30.00 PASS
6 2437 HTO 24.45 30.00 PASS
7 2442 HTO 2143 30.00 PASS
8 2447 HTO 19.32 30.00 PASS
9 2452 HTO 17.91 30.00 PASS
10 | 2457 HTO 17.04 30.00 PASS
11 | 2462 HTO 19.13 30.00 PASS
802.11n_HT40M ChO
Freq. Data Avg. Output Power Limit
CH RESULT
(MHz) Rate (dBm) (dBm)
3 2422 HTO 14.48 30.00 PASS
4 2427 HTO 16.71 30.00 PASS
5 2432 HTO 15.98 30.00 PASS
6 2437 HTO 19.91 30.00 PASS
7 2442 HTO 15.19 30.00 PASS
8 2447 HTO 1361 30.00 PASS
9 2452 HTO 12.37 30.00 PASS
10 | 2457 HTO 9.73 30.00 PASS
11 | 2462 HTO 8.79 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11ax_HE20M Ch0

Peak Output .

Freq. | Data RU Limit
CH ' Power RESULT

(MHz) | Rate | Config (dBm)

(dBm)
full 20.15 30.00 PASS
1 2112 | MCSO 26/0 22.30 30.00 PASS
52137 24.29 30.00 PASS
106/53 23.13 30.00 PASS
full 23.20 30.00 PASS
2 2417 |MCSO | 26/0 23.94 30.00 PASS
52137 23.83 30.00 PASS
3 2422 |MCSO | full 24.18 30.00 PASS
6 2437 |MCSO | full 2451 30.00 PASS
7 2442 |MCSO | full 24.33 30.00 PASS
8 2447 |MCSO | full 24.27 30.00 PASS
9 2152 | MCSO full 23.16 30.00 PASS
106/54 24.17 30.00 PASS
full 23.73 30.00 PASS
10 | 2457 |mcso 26/8 24.24 30.00 PASS
52/40 24.27 30.00 PASS
106/54 24.03 30.00 PASS
full 20.07 30.00 PASS
11 | 2462 [ Mcso 26/8 21.70 30.00 PASS
52/40 2491 30.00 PASS
106/54 23.63 30.00 PASS
full 17.21 30.00 PASS
12 | 2467 |MCSO 26/8 23.74 30.00 PASS
52/40 23.84 30.00 PASS
106/54 21.48 30.00 PASS
full 18.95 30.00 PASS
I

13 | 2472 |mcso 26/8 17.95 30.00 PASS
52/40 18.73 30.00 PASS
106/54 18.31 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11ax HE20M ChO0
Freq. | Data RU Avg. Output Power Limit
CH . RESULT
(MHz) | Rate | Config (dBm) (dBm)
full 14.94 30.00 PASS
1 2112 | MCSO 26/0 16.84 30.00 PASS
52/37 12.80 30.00 PASS
106/53 18.41 30.00 PASS
full 18.18 30.00 PASS
2 2417 [MCSO | 26/0 19.46 30.00 PASS
52/37 19.74 30.00 PASS
3 2422 [MCSO full 19.64 30.00 PASS
6 2437 [MCSO full 19.88 30.00 PASS
7 2442 [MCSO full 19.74 30.00 PASS
8 2447 [MCSO full 19.78 30.00 PASS
9 2152 | MCSO full 18.23 30.00 PASS
106/54 19.93 30.00 PASS
full 18.44 30.00 PASS
10 2457 | MCSO 26/8 19.59 30.00 PASS
52/40 19.88 30.00 PASS
106/54 19.75 30.00 PASS
full 14.85 30.00 PASS
1 2162 | MCSO 26/8 16.85 30.00 PASS
52/40 14.37 30.00 PASS
106/54 11.83 30.00 PASS
full 12.25 30.00 PASS
12 2467 | MCSO 26/8 12.99 30.00 PASS
52/40 13.89 30.00 PASS
106/54 10.99 30.00 PASS
full 8.52 30.00 PASS
13 2472 | MCSO 26/8 6.84 30.00 PASS
52/40 7.96 30.00 PASS
106/54 7.35 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11ax_HE40M ChO
Peak Output -
Freq. | Data RU Limit
CH ! Power RESULT
(MHz) | Rate | Config (dBm)
(dBm)
3 2127 | MCSO full 19.75 30.00 PASS
242161 24,07 30.00 PASS
4 | 2427 |MCSO full 21.90 30.00 PASS
242161 2347 30.00 PASS
5 | 2437 |MCSO full 20.83 30.00 PASS
242161 23.34 30.00 PASS
6 2437 |MCSO | full 24.26 30.00 PASS
7 2142 | MCSO full 21.38 30.00 PASS
242162 23.26 30.00 PASS
8 2147 | MCSO full 20.44 30.00 PASS
242162 23.33 30.00 PASS
9 2452 | MCSO full 16.54 30.00 PASS
242162 24.32 30.00 PASS
10 | 2457 | mcso full 17.32 30.00 PASS
242162 24.16 30.00 PASS
11 | 2462 | mcso full 16.61 30.00 PASS
242162 21.15 30.00 PASS
802.11ax_HE40M ChO
Freq. | Data RU Avg. Output Power Limit
CH . RESULT
(MHz) | Rate | Config (dBm) (dBm)
3 2122 | MCSO full 14.48 30.00 PASS
242161 13.22 30.00 PASS
4 | 2427 |MCSO full 16.24 30.00 PASS
242161 19.49 30.00 PASS
5 | 2437 |MCSO full 15.98 30.00 PASS
242161 18.72 30.00 PASS
6 2437 |MCSO | full 19.96 30.00 PASS
7 2442 | MCSO full 15.47 30.00 PASS
242162 18.72 30.00 PASS
8 2447 | MCSO full 14.49 30.00 PASS
242162 18.47 30.00 PASS
9 2452 | MCSO full 10.86 30.00 PASS
242162 15.48 30.00 PASS
10 | 2457 | mcso full 991 30.00 PASS
242162 12.74 30.00 PASS
full 6.47 30.00 PASS
11 | 2462 |MCSO
242162 7.72 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Mode: Chain 1

802.11b Ch1
CH Freq. Data Pea:osvl;trput Limit RESULT
(MHz) Rate (dBm)
(dBm)
2412 1 22.37 30.00 PASS
2437 1 2331 30.00 PASS
2442 1 22.72 30.00 PASS
11 | 2462 1 22.68 30.00 PASS
12 | 2467 1 19.70 30.00 PASS
13 | 2472 1 18.78 30.00 PASS
802.11b Ch1
CH Freq. Data Avg. Output Limit RESULT
(MHz) Rate (dBm)
Power (dBm)
1 2412 1 19.94 30.00 PASS
6 2437 1 19.99 30.00 PASS
2442 1 19.97 30.00 PASS
11 | 2462 1 19.87 30.00 PASS
12 | 2467 1 16.49 30.00 PASS
13 | 2472 1 1450 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11g Ch1
Freq. Data Peak Output Limit
CH (MH2) Rate Power (dBm) RESULT
(dBm)
1 | 2412 6 22.55 30.00 PASS
6 | 2437 6 2441 30.00 PASS
7 | 2442 6 24.45 30.00 PASS
9 | 2452 6 2447 30.00 PASS
10 | 2457 6 23.92 30.00 PASS
11 | 2462 6 21.02 30.00 PASS
12 | 2467 6 18.86 30.00 PASS
13 | 2472 6 19.44 30.00 PASS
802.11g Ch1
cH Freq. Data Avg. Output Limit RESULT
(MHz) Rate (dBm)
Power (dBm)
1 | 2412 6 17.48 30.00 PASS
2 | 2417 6 19.87 30.00 PASS
6 | 2437 6 19.99 30.00 PASS
7 | 2442 6 19.96 30.00 PASS
9 | 2452 6 19.93 30.00 PASS
10 | 2457 6 18.77 30.00 PASS
11 | 2462 6 15.99 30.00 PASS
12 | 2467 6 13.90 30.00 PASS
13 | 2472 6 8.96 30.00 PASS
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802.11n_HT20M Ch1
Peak Output .
Freq. Data Limit
CH Power RESULT
(MHz) Rate (dBm)
(dBm)
1 2412 HTO 22.62 30.00 PASS
2 2417 HTO 24.44 30.00 PASS
6 2437 HTO 24.73 30.00 PASS
7 2442 HTO 24.54 30.00 PASS
9 2452 HTO 2458 30.00 PASS
10 | 2457 HTO 24.36 30.00 PASS
11 | 2462 HTO 18.98 30.00 PASS
12 | 2467 HTO 17.46 30.00 PASS
13 | 2472 HTO 18.29 30.00 PASS
802.11n_HT20M Ch1
CH Freq. Data Avg. Output Limit RESULT
(MHz) Rate (dBm)
Power (dBm)
1 2412 HTO 17.44 30.00 PASS
2 2417 HTO 19.92 30.00 PASS
6 2437 HTO 19.94 30.00 PASS
7 2442 HTO 19.96 30.00 PASS
9 2452 HTO 19.96 30.00 PASS
10 | 2457 HTO 19.47 30.00 PASS
11 | 2462 HTO 13.96 30.00 PASS
12 | 2467 HTO 12.35 30.00 PASS
13 | 2472 HTO 7.97 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n_HT40M Ch1
Peak Output -
Freq. Data Limit
CH Power RESULT
(MHz) Rate (dBm)
(dBm)
3 2422 HTO 2241 30.00 PASS
4 2427 HTO 23.30 30.00 PASS
5 2432 HTO 23.11 30.00 PASS
6 2437 HTO 24.59 30.00 PASS
7 2442 HTO 20.14 30.00 PASS
8 2447 HTO 23.38 30.00 PASS
9 2452 HTO 17.95 30.00 PASS
10 | 2457 HTO 17.26 30.00 PASS
11 | 2462 HTO 18.23 30.00 PASS
802.11n_HT40M Ch1
CH Freq. Data Avg. Output Limit RESULT
(MHz) Rate (dBm)
Power (dBm)
3 2422 HTO 16.48 30.00 PASS
4 2427 HTO 17.94 30.00 PASS
5 2432 HTO 17.59 30.00 PASS
6 2437 HTO 19.95 30.00 PASS
7 2442 HTO 14.80 30.00 PASS
8 2447 HTO 17.45 30.00 PASS
9 2452 HTO 12.39 30.00 PASS
10 | 2457 HTO 9.87 30.00 PASS
11 | 2462 HTO 7.95 30.00 PASS
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802.11ax_ HE20M Ch1
Peak Output .
Freq. | Data ! Limit
CH RU Config Power RESULT
(MHz) | Rate (dBm)
(dBm)
full 22.22 30.00 PASS
1 2112 | MCSO 26/0 23.64 30.00 PASS
52137 23.35 30.00 PASS
106/53 22.85 30.00 PASS
full 24.16 30.00 PASS
2 | 2417 |Mcso |
106/53 24,02 30.00 PASS
6 2437 | MCSO full 24.42 30.00 PASS
7 2442 | MCSO full 24.56 30.00 PASS
9 2452 | MCSO full 2451 30.00 PASS
full 2324 30.00 PASS
10 | 2457 |mcso 26/8 24.26 30.00 PASS
52/40 24.25 30.00 PASS
106/54 24.04 30.00 PASS
full 20.12 30.00 PASS
11 | 2462 | McCs0 26/8 25.11 30.00 PASS
52/40 24.75 30.00 PASS
106/54 25.13 30.00 PASS
full 18.14 30.00 PASS
12 2467 | MCSO 26/8 25.21 30.00 PASS
52/40 24.70 30.00 PASS
106/54 25.06 30.00 PASS
full 18.56 30.00 PASS
13 | 2472 | MCs0 26/8 20.72 30.00 PASS
52/40 20.40 30.00 PASS
106/54 20.05 30.00 PASS
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802.11ax_HE20M Ch1l
Freq. | Data . Limit
CH 1 RUConfig|  /\v8-Output RESULT
(MHz) | Rate (dBm)
Power (dBm)
full 16.97 30.00 PASS
1| 2212 | Mcso 26/0 18.36 30.00 PASS
52137 18.38 30.00 PASS
106/53 17.90 30.00 PASS
19.54 30.00 PASS
2 | 2417 |Mcso |—1ul
106/53 19.68 30.00 PASS
6 | 2437 |MCSO full 19.73 30.00 PASS
2442 | MCSO full 19.73 30.00 PASS
9 | 2452 |MCSO full 19.82 30.00 PASS
full 18.20 30.00 PASS
10 | 2457 |mcso [_26/8 19.66 30.00 PASS
52/40 19.55 30.00 PASS
106/54 19.75 30.00 PASS
full 14.92 30.00 PASS
11 | 2467 |mcso |_26/8 14.88 30.00 PASS
52/40 13.37 30.00 PASS
106/54 15.33 30.00 PASS
full 12.84 30.00 PASS
12 | 2467 |Mcso [_26/8 15.48 30.00 PASS
52/40 13.47 30.00 PASS
106/54 14.38 30.00 PASS
full 791 30.00 PASS
13 | 2472 |mcso 26/8 7.36 30.00 PASS
52/40 7.72 30.00 PASS
106/54 7.04 30.00 PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

REET G ORP 0 SRR R WHRGEL RS F o PP REEERTI0R c AFLAGAITEHFET 0 AT -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. =~ Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s
sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the
fullest extent of the law.

Ng.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7# % 7 % %74 2 ¥ F1 % 7 1 & 134 52
SAMERPERG G AXP | t(886-2) 2299-3279 f (886-2) 2298-0488 WWW.Sgs.com.tw
Member of SGS Group



Report No.: E2/2020/70005
Page 46 of 854

802.11ax_HE40M Ch1l
Peak Output .
Freq. | Data _ Limit
CH RU Config Power RESULT
(MHz) | Rate (dBm)
(dBm)
3 2122 | Mcso full 22.34 30.00 PASS
242/61 21.71 30.00 PASS
4 | 2427 |MCSO full 23.18 30.00 PASS
242161 24.23 30.00 PASS
5 2432 [MCSO0 full 22.55 30.00 PASS
6 2437 | MCSO full 24.42 30.00 PASS
7 2442 | MCSO full 22.89 30.00 PASS
242162 24.16 30.00 PASS
8 2147 | MCSO full 21.13 30.00 PASS
242162 23.85 30.00 PASS
9 2152 | MCSO full 19.12 30.00 PASS
242162 25.10 30.00 PASS
10 2457 | MCSO full 15.84 30.00 PASS
242162 24.60 30.00 PASS
11 | 2462 |mcso full 17.82 30.00 PASS
242162 22.54 30.00 PASS
802.11ax_HE40M Ch1
Freq. | Data , Limit
CH q RUConfig| ~ /V@-Output RESULT
(MHz) | Rate (dBm)
Power (dBm)
3 2122 | MCso full 15.99 30.00 PASS
242161 16.47 30.00 PASS
P
4 2477 |MCSO full 17.74 30.00 ASS
242161 19.66 30.00 PASS
5 | 2432 [MCSO full 17.17 30.00 PASS
6 2437 | MCSO full 19.98 30.00 PASS
7 2442 | MCSO full 16.98 30.00 PASS
242162 19.46 30.00 PASS
8 2447 | MCSO full 15.49 30.00 PASS
242162 18.97 30.00 PASS
9 2152 | MCSO full 13.42 30.00 PASS
242162 15.41 30.00 PASS
10 | 2457 |mcso full 8.11 30.00 PASS
242/62 14.48 30.00 PASS
full 747 30.00 PASS
11 | 2462 |MCSO
242162 10.30 30.00 PASS
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Mode: MIMO
802.11n_HT20M MIMO
Freq. Data Peak Output Total Peak Limit
CH (MH2) Rate Power Output Power (dBm) RESULT
CH1 | CHO (dBm)
1 2412 HT8 21.02 | 2141 24.23 30.00 PASS
2 2417 HT8 24.09 | 24.45 27.28 30.00 PASS
3 2422 HT8 2422 | 2452 27.38 30.00 PASS
6 2437 HT8 2421 | 2437 27.30 30.00 PASS
7 2442 HT8 24.16 | 24.62 2741 30.00 PASS
9 2452 HT8 2343 | 2358 26.52 30.00 PASS
10 | 2457 HT8 2427 | 24.09 27.19 30.00 PASS
11 | 2462 HT8 1725 | 17.44 20.36 30.00 PASS
12 | 2467 HT8 16.93 | 17.10 20.03 30.00 PASS
13 | 2472 HT8 19.90 | 19.35 22.64 30.00 PASS
802.11n_HT20M MIMO
Avg. Output Total Avg. Output .
Freq. Data Power Limit
CH Power RESULT
(MHz) Rate (dBm) (dBm) (dBm)
CH1 | CHO
1 2412 HT8 15.83 | 15.98 18.93 30.00 PASS
2 2417 HT8 19.75 | 20.12 22.97 30.00 PASS
3 2422 HT8 19.78 | 20.12 22.98 30.00 PASS
6 2437 HT8 19.85 | 20.01 22.96 30.00 PASS
7 2442 HT8 19.68 | 20.19 22.97 30.00 PASS
9 2452 HT8 18.35 | 18.47 21.44 30.00 PASS
10 | 2457 HT8 19.23 | 19.38 22.33 30.00 PASS
11 | 2462 HT8 12.13 | 12.32 15.25 30.00 PASS
12 | 2467 HT8 11.72 | 11.96 14.87 30.00 PASS
13 | 2472 HT8 935 | 9.16 12.28 30.00 PASS
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802.11n_HT40M MIMO
Total Peak
CH Freq. Data pealllfocv)vl::‘trpLIt Ou'?ptZt PZ?/ver Limit RESULT
(MHz) Rate (dBm)
CH1 | CHO (dBm)
3 2422 HT8 19.65 | 19.89 22.78 30.00 PASS
4 2427 HT8 2257 | 23.08 25.84 30.00 PASS
5 2432 HT8 2147 | 21.88 24.69 30.00 PASS
6 2437 HT8 2431 | 24.44 27.39 30.00 PASS
7 2442 HT8 20.12 | 20.87 23.52 30.00 PASS
8 2447 HT8 1958 | 19.87 22.74 30.00 PASS
9 2452 HT8 16.48 | 16.94 19.73 30.00 PASS
10 | 2457 HT8 18.21 | 1854 21.39 30.00 PASS
11 | 2462 HT8 17.90 | 1842 21.18 30.00 PASS
802.11n_HT40M MIMO
Avg. Output Total Avg. Output .
Freq. Data Power Limit
CH Power RESULT
(MHz) Rate (dBm) (dBm) (dBm)
CH1 | CHO
3 2422 HT8 13.85 | 14.06 16.99 30.00 PASS
4 2427 HT8 16.97 | 17.40 20.22 30.00 PASS
5 2432 HT8 15.68 | 16.11 18.93 30.00 PASS
6 2437 HT8 19.85 | 19.97 22.94 30.00 PASS
7 2442 HT8 1468 | 15.13 17.94 30.00 PASS
8 2447 HT8 13.37 | 14.02 16.74 30.00 PASS
9 2452 HT8 10.88 | 11.30 14.13 30.00 PASS
10 | 2457 HT8 10.72 | 11.18 13.99 30.00 PASS
11 | 2462 HT8 762 | 817 10.94 30.00 PASS
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802.11ax_HE20M MIMO
CH Freq. | Data RU Peago(\?vl:rpm OZ?;:zlt:?:er Limit RESULT
(MHz) | Rate | Config (dBm)
CH1 | CHO (dBm)
full 2043 | 20.71 23.58 30.00 PASS
1 2412 | MCSO 26/0 | 21.22 | 21.45 24.35 30.00 PASS
52/37 | 2251 | 22.63 25.58 30.00 PASS
106/53 | 24.48 | 24.71 27.61 30.00 PASS
full 2402 | 2392 26.98 30.00 PASS
2 | 2417 |MCS0 | 52/37 | 2264 | 22.74 25.70 30.00 PASS
106/53| 22.63 | 2251 25.58 30.00 PASS
3 2422 |MCSO | full 2421 | 23.03 26.67 30.00 PASS
6 2437 |MCSO | full 2450 | 24.67 27.60 30.00 PASS
7 2442 |MCSO | full 24.16 | 2455 27.37 30.00 PASS
8 2447 |MCSO | full 2432 | 2421 27.28 30.00 PASS
9 2452 |MCSO | full 2335 | 23.70 26.54 30.00 PASS
full 2350 | 23.62 26.57 30.00 PASS
10 | 2457 |Mcso 26/8 | 2253 | 22.72 25.64 30.00 PASS
52/40 | 22.77 | 22.93 25.86 30.00 PASS
106/54| 22.712 | 2278 25.76 30.00 PASS
full 19.00 | 19.23 22.13 30.00 PASS
11 | 2462 |MCSO 26/8 | 2400 | 2425 27.14 30.00 PASS
52/40 | 2157 | 21.74 24.67 30.00 PASS
106/54| 19.62 | 19.83 22.74 30.00 PASS
full 18.76 | 19.10 21.94 30.00 PASS
12 | 2467 |MCSO 26/8 | 21.06 | 21.24 24.16 30.00 PASS
52/40 | 21.87 | 22.00 24.95 30.00 PASS
106/54| 21.03 | 21.23 24.14 30.00 PASS
full 16.95 | 17.60 20.30 30.00 PASS
26/8 | 16.52 | 16.83 19.69 30.00 PASS
13 | 2472 |MCSO
52/40 | 9.37 | 10.18 12.80 30.00 PASS
106/54 | 13.62 | 14.01 16.83 30.00 PASS
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802.11ax_HE20M MIMO
Avg. Output Total Avg. Output .
Freg. | Data RU Power Limit
CH . Power RESULT
(MHz) | Rate | Config (dBm) (dBm) (dBm)
CH1 | CHO
full 1475 | 14.99 17.90 30.00 PASS
1 2112 | MCSO 26/0 | 15.70 | 15.95 18.85 30.00 PASS
52/37 | 12.85 | 13.05 15.98 30.00 PASS
106/53 | 14.15 | 14.28 17.24 30.00 PASS
full 1791 | 17.99 20.97 30.00 PASS
2 | 2417 [MCS0| 52/37 | 1769 | 17.72 20.73 30.00 PASS
106/53| 17.78 | 17.83 20.83 30.00 PASS
3 2422 |MCSO | full 19.67 | 19.55 22.63 30.00 PASS
6 2437 |MCSO | full 19.90 | 19.97 22.96 30.00 PASS
7 2442 [MCSO | full 19.55 | 20.05 22.83 30.00 PASS
8 2447 |MCSO | full 19.77 | 19.71 22.76 30.00 PASS
9 2452 |MCSO | full 18.09 | 18.13 21.13 30.00 PASS
full 18.15 | 18.27 21.23 30.00 PASS
10 | 2457 |Mcso 26/8 | 17.33 | 17.64 2051 30.00 PASS
52/40 | 17.66 | 17.89 20.80 30.00 PASS
106/54| 17.86 | 18.01 20.96 30.00 PASS
full 13.71 | 13.87 16.81 30.00 PASS
11 | 2462 |Mcso0 26/8 | 1238 | 1247 15.45 30.00 PASS
52/40 | 10.66 | 10.81 13.76 30.00 PASS
106/54| 13.75 | 14.02 16.91 30.00 PASS
full 831 | 859 11.48 30.00 PASS
12 | 2467 |MCSO 26/8 | 9.85 | 10.05 12.98 30.00 PASS
52/40 | 1142 | 1148 14.47 30.00 PASS
106/54| 9.90 | 10.02 12.98 30.00 PASS
full 6.84 | 7.05 9.97 30.00 PASS
13 | 2472 | mcso 26/8 631 | 6.62 9.49 30.00 PASS
52/40 | 241 | 238 542 30.00 PASS
106/54 | 0.75 1.08 3.94 30.00 PASS
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802.11ax_HE40M MIMO
Total Peak
CH Freq. | Data RU Pea:OUIDUt Output Power Limit RESULT
(MHz) | Rate | Config ower P (dBm)
CHL | CHO (dBm)
s | 2422 |woso || 1903 | 1833 2219 30,00 PASS
242061 | 2433 | 2453 2744 30.00 PASS
MCSO| full | 1855 | 18.78 21.68 30,00 PASS
4 | 2827 1NiCS0 [242/61 | 2232 | 2266 2550 30.00 PASS
MCSO| full | 2140 | 2189 24.66 30.00 PASS
> | 2432 INiCs0 [2a2/61| 2342 | 2340 2642 3000 PASS
6 | 2437 |MCSO| ful | 2438 | 2449 2745 30,00 PASS
2188 | 2242 2517 30.00 PASS
7 | 2442 |mcso LUl
242/62| 2294 | 2302 2599 30.00 PASS
2013 | 2052 2334 30.00 PASS
8 | 2447 |Mcso [l
242/62| 2065 | 21.24 2397 30.00 PASS
1663 | 16.98 19.82 30.00 PASS
9 | 2452 |mcso [ Ul
242/62| 2045 | 2099 2374 30.00 PASS
1544 | 1568 1857 30.00 PASS
10 | 2457 |Mmcso | Ul
242/62| 2206 | 2269 2540 30.00 PASS
full | 1853 | 18.65 21.60 30,00 PASS
11 | 2462 [MCSO
242062 | 1827 | 1857 2143 30.00 PASS
802.11ax_HE40M MIMO
Avg. Output Total Avg. Output .
Freqg. | Data RU Power Limit
CH _ Power RESULT
(MHz) | Rate | Config (dBm) dBm (dBm)
CHL | CHO (dBm)
3 | 2422 |moso || 1234 | 1253 15.49 3000 PASS
242061 | 13.04 | 13.25 16.20 30,00 PASS
MCSO | full | 1499 | 1511 18.10 30,00 PASS
4 | 2427 INiCs0 [242/61| 1785 | 1801 2098 3000 PASS
MCSO| full | 1587 | 1601 18.99 30,00 PASS
> | 2432 CS0|242/61| 1805 | 1823 2119 3000 PASS
6 | 2437 |MCSO| full | 19.88 | 19.94 22.96 30.00 PASS
1519 | 1564 1847 30.00 PASS
7 | 2442 |mcso | Ul
242/62| 1791 | 1800 2101 30.00 PASS
1339 | 1381 16.66 30.00 PASS
g | 2447 [Mcso [ Ul
242/62| 17.86 | 1799 2098 30.00 PASS
9.75 | 10,08 12.97 30.00 PASS
9 | 2452 |mcso [ Ul
242/62| 1235 | 1245 1545 30.00 PASS
753 | 7.68 10.66 30.00 PASS
10 | 2457 |Mcso [ ful
242/62| 10.95 | 11.38 14.22 30.00 PASS
1 | a6y S0 1| 612 [ 64 934 30.00 PASS
242062 | 507 | 552 8.35 30,00 PASS

* Note: The duty cycle factor is compensated to obtain the maximum value of measurement in
average.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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9 6DB BANDWIDTH MEASUREMENT

9.1 Standard Applicable
The minimum 6 dB bandwidth shall be at least 500 kHz.

9.2 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.

Spectrum Analyzer | KEYSIGHT N9010A MY54510568| 07/08/2020 | 07/07/2021
DC Block PASTERNACK PE8210 RF256 | 11/20/2019 | 11/19/2020
Attenuator Marvelous MVE2213-10 RF80 11/20/2019 | 11/19/2020

IPEX-4 Cable Woken 00100A1H646027 N/A N/A N/A

Note: The measurement was taken place with the long duration of the time, and additional equipment list
as shown blow indicate those equipment of which has been subject to undertake the calibration in inter-
mediate period of time of the measurement.

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
DC Block PASTERNACK PE8210 RF256 11/19/2020 | 11/18/2021
Attenuator Marvelous MVE2213-10 RF80 11/19/2020 | 11/18/2021
9.3 Test Set-up
EUT Attennator Spectrum

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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9.4 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance .

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

4. Set the spectrum analyzer as
RBW= 100KHz ,
VBW = 3 X RBW,
Span= 1.5 times of the OBW,
Sweep=auto,
Detector = Peak, and Max hold for 6dB Bandwidth test.

5. Mark the peak frequency and —6dB (upper and lower) frequency
6. Repeat above procedures until all test default channel is completed

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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9.5 6dB Bandwidth

Mode: Chain 0
802.11b Ch0 802.11g Ch0
Freq. | 6dB BW | Limit Freq. | 6dB BW | Limit
Result Result
(MHz) | (kHz) | (kHz) | oU | (MHZ) | (KHZ) | (kHZ) | oV

2412 | 8596.00 | >500 | PASS | 2412 |15150.00 | >500 | PASS
2437 | 9059.00 | >500 | PASS | 2437 |15130.00 | >500 | PASS
2442 | 9081.00 | >500 | PASS | 2442 |15160.00 | >500 | PASS
2462 | 9046.00 | >500 | PASS | 2462 [15140.00| >500 | PASS
2467 | 9084.00 | >500 | PASS | 2467 |15490.00 | >500 | PASS
2472 | 8607.00 | >500 | PASS | 2472 [16410.00| >500 | PASS

802.11_n_HT20 ChO 802.11_n_HT40 ChO
Freq. | 6dB BW | Limit Freq. | 6dB BW | Limit

Result Result
(MHz) | (kHz) | (kHz) | | (MHZ) | (KHZ) | (kHZ) | oV

2412 |13920.00 | >500 | PASS | 2422 |35090.00 | >500 | PASS
2437 |15050.00 | >500 | PASS | 2437 |33850.00 | >500 | PASS
2442 112940.00 | >500 | PASS | 2442 |31410.00 | >500 | PASS
2462 (16190.00 | >500 | PASS | 2452 [32590.00| >500 | PASS
2467 |15070.00 | >500 | PASS | 2457 |35070.00 | >500 | PASS
2472 |17630.00 | >500 | PASS | 2462 |36390.00 | >500 | PASS

802.11_ax HE20 Ch0

Freq. RU 6dB BW | Limit Result
(MHz) | Config | (kHz) (kHz)
2412 ful |116530.00 | >500 | PASS
26/0 | 2066.00 | >500 | PASS
0437 ful |118020.00 | >500 | PASS
26/0 | 2085.00 | >500 | PASS |802.11 ax HE40 ChO
full 16990.00 | >500 | PASS | Freq. RU | 6dB BW | Limit
2442 1260 [ 2078.00 | >500 | PASS (MHZ) Config| (kHz) | (kHz) | oSt
2462 full 16490.00 | >500 | PASS | 2422 full 35780.00 [ >500 | PASS
26/0 | 2089.00 | >500 | PASS | 2437 full 35000.00 [ >500 | PASS
2467 full 17530.00 | >500 | PASS | 2442 full 35030.00 | >500 | PASS
26/0 | 2076.00 | >500 | PASS | 2452 full 34890.00 | >500 | PASS
2472 full 18700.00 | >500 | PASS | 2457 full 34970.00 [ >500 | PASS
26/0 | 2051.00 | >500 | PASS | 2462 full 37760.00 | >500 | PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Mode: Chain 1
802.11b Ch1 802.11g Chl
Freq. | 6dB BW | Limit Freq. | 6dB BW | Limit
Resul Resul
MHz) | (KHz) | (kHz) | eS| MHz) | (kHz) | (kHz) | RESUM

2412 | 9055.00 | > 500 | PASS | 2412 |15150.00 | >500 | PASS
2437 | 9083.00 | >500 [ PASS | 2437 [15150.00 | >500 [ PASS
2442 | 9052.00 | >500 | PASS | 2442 |15150.00 | >500 | PASS
2462 | 9079.00 | > 500 | PASS | 2462 |15300.00 | >500 | PASS
2467 | 9083.00 | >500 [ PASS | 2467 [15320.00 | >500 [ PASS
2472 | 9087.00 | >500 [ PASS | 2472 [16390.00 | > 500 | PASS

802.11 n_HT20 Chl 802.11 n_HT40 Chl
Freq. | 6dB BW | Limit Freq. | 6dB BW | Limit

Resul Result
MHz) | (KHz) | (kHz) | eS| MHZ) | (kHz) | (kHz) | oSV

2412 [15080.00 | > 500 | PASS | 2422 [35260.00 | >500 | PASS
2437 |13920.00 | > 500 | PASS | 2437 |31260.00 | >500 | PASS
2442 113900.00 | >500 | PASS | 2442 |31300.00| >500 | PASS
2462 [15910.00 | > 500 | PASS | 2452 [32510.00| >500 | PASS
2467 | 16300.00 | > 500 | PASS | 2457 |32900.00 | >500 | PASS
2472 |17620.00 | >500 | PASS | 2462 |36390.00| >500 | PASS

802.11_ax HE20 Ch1l

Freq. RU 6dB BW | Limit Result
(MHz) | Config | (kHz) (kHz)
»a1o |_MI_|17030.00 | >500 | PASS
2610 | 2086.00 | >500 | PASS
2asy | M| 1736000 >500 | PASS
2600 | 2091.00 | >500 | PASS |802.11 ax HE40 Chl
fl [16630.00 | >500 | PASS | Freq.| RU |6dBBW | Limit
2442 1260 [ 2029.00 | >500 | PASS (MHZ) Config| (kHz) | (kHz) | oSt
vacp |_MI_[16110.00] >500 | PASS | 2422 | full |36130.00 | >500 | PASS
2610 | 2081.00 | >500 | PASS | 2437 | full |35820.00| >500 | PASS
vag7 |_MI_|18040.00| >500 | PASS | 2442 | ful |35290.00| >500 | PASS
260 | 2077.00 | >500 | PASS | 2452 | full |35130.00| >500 | PASS
247p |_MI_|18530.00 | >500 | PASS | 2457 | ful |36070.00| >500 | PASS
260 | 2049.00 | >500 | PASS | 2462 | full |37750.00| >500 | PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Mode: MIMO
802.11_n_HT20 ChO 802,11 n HT20 Chl
Freq. | 6dB BW | Limit Freq. | 6dB BW | Limit
M Hi) (kHz) | (kHz) |RESUt | (m HZ) (kHz) | (kHz) | Result
2412 | 15080.00 | >500 | PASS | 2412 |16300.00| > 500 | PASS
2437 |15150.00 | >500 | PASS | 2437 |15730.00| >500 | PASS
2442 |15050.00 | >500 | PASS | 2442 [16900.00 | > 500 | PASS
2462 | 14800.00 | >500 | PASS | 2462 |15420.00| > 500 | PASS
2467 |15140.00 | >500 | PASS | 2467 |16340.00| >500 | PASS
2472 | 17630.00 | >500 | PASS | 2472 |17650.00 | > 500 | PASS
802.11_n_HT40 ChO 802,11 n_HT40 Chl
Freq. | 6dB BW | Limit Freq. | 6dB BW | Limit
M Hi) (kHz) | (kHz) |RESUt | (m HZ) (KHz) | (kHz) | Result
2422 |32620.00] >500 | PASS | 2422 [35110.00| >500 | PASS
2437 | 32580.00 | >500 | PASS | 2437 |32630.00| >500 | PASS
2442 | 35080.00 | >500 | PASS | 2442 |32570.00| >500 | PASS
2452 |33880.00| >500 | PASS | 2452 |31400.00| >500 | PASS
2457 | 33810.00 | >500 | PASS | 2457 |35130.00| >500 | PASS
2462 | 36360.00 | >500 | PASS | 2462 |36400.00| >500 | PASS
802.11_ax HE20 Ch0 802.11_ax_HE20 Chl
Freq. RU 6dB BW | Limit Result Freq. RU 6dB BW | Limit Result
(MHz) | Config | (kHz) (kHz) (MHz) | Config | (kHz) (kHz)
2412 full 17460.00 [ >500 | PASS 2412 full 15150.00 [ >500 | PASS
2610 | 2077.00 | >500 | PASS 26/0 | 2075.00 | >500 | PASS
2437 full 17370.00 [ >500 | PASS 0437 full 15090.00 [ >500 | PASS
2610 | 2059.00 | >500 | PASS 26/0 | 2062.00 | >500 | PASS
vasp || 15820.00 | >500 | PASS | "[ il |15570.00| >500 | PASS
2610 | 2081.00 | >500 | PASS 26/0 | 2067.00 | >500 | PASS
2462 full 16130.00 [ >500 | PASS 2462 full 15720.00 [ >500 | PASS
2610 | 2083.00 | >500 | PASS 26/0 | 2079.00 | >500 | PASS
2467 full 18250.00 | >500 | PASS 2467 full 17290.00 | > 500 | PASS
2610 | 2090.00 | >500 | PASS 26/0 | 2072.00 | >500 | PASS
247p || 18580.00 | >500 | PASS | _ "Il |18560.00 | >500 | PASS
2610 | 2038.00 | >500 | PASS 26/0 | 2046.00 | >500 | PASS
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802.11 ax HE40 Ch0 802.11_ax HE40 Chl
Freq. RU 6dB BW | Limit Result Freq. RU 6dB BW | Limit Result
(MHz) | Config | (kHz) (kHz) (MHz) | Config | (kHz) (kHz)

2422 full 34240.00 | >500 | PASS | 2422 full [35650.00| >500 | PASS
2437 full 35070.00 | >500 | PASS | 2437 ful  [35100.00| >500 | PASS
2442 full  |135140.00 [ >500 | PASS | 2442 full  133870.00 | >500 | PASS
2452 full 33910.00| >500 | PASS | 2452 ful  [35100.00| >500 | PASS
2457 full 35570.00 | >500 | PASS | 2457 full [35720.00| >500 | PASS
2462 full  |137510.00 [ >500 | PASS | 2462 full  [37490.00 ( >500 | PASS

*Refer to next page for plots
Note: For the test plots, Detector: PEAK, Trace: MAX Hold

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Ref Offset 11.1 dB Ref Offset 11.1 dB
10 diidiv____ Ref 30.00 dBm o eBrdiv____ Ref 30.00 dBm
Lﬂﬂ____ Log__—'—
0 Center Freq 00 Center Freq|
0 e e e e e 2 GHz ! 2, GHz,
I\ - A A A A '_'_-ﬂ N A A A
0 b
F
300 i 200 / ‘I\\
enter 2.442 GHz Span 30 MHz CF Ste enter 2.472 GHz Span 30 MHz CF Ste,
es BW 100 kHz FVEW 300 kHz Sweep 2.933 ms| 3000000 mﬁ s BW 100 kHz H#VEW 300 kHz Sweep 2.933 ms| 3000000 “H‘;
|aute M |aute Mai
Occupied Bandwidth Total Power 27.4dBm " Occupled Bandwidth Total Power 16.0 dBm "
16.476 MHz Freqoffset 16.368 MHz FreqOffset
Transmit Freq Error 19.613 kHz OBW Power 99.00 % Oz Transmit Freq Error -3.062 kHz OBW Power 99.00 % 0H
x dB Bandwidth 15.15 MHz xdB -6.00 dB x dB Bandwidth 16.39 MHz xdB -6.00 dB
sy STATLS usc STATUS
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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OBW 6dB\WLAN\802.11n_20MHz_Chainl_2462MHz

| et Specirum Ansaer - Dccupted B0 |
3 50 | NT| [T [L0:18:52 PH Jul 24, 2020 Fraquency 3 FE 500 0 AL 182635 P Jul 24, 2020 Frequancy
Center : 2412000000 GH:; Radio $1d: Nq C. 3 GHz Radio Std: None
enter Freq 2.412000000 GHz +I et Fm";‘m N‘H:“_ aasd s enter Freq 2.462000000 GHz — ‘;;:';“':;“ At tokd: 80050 -
FGain:Low #Atten: 30 dB Radio Device: BTS A GaincLow #Atten: 30 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dBigv____ Ref 30.00 dBm 10 didiv____ Ref 30.00 dBm
[0 e Rel 5000 9B [Sanra Rel 5000 dBm
0 Center Freq 00 Center Freq|
- 2.412000000 GHz| 2, GHz
o X Fraen | i o i a Simberds
- VT e o —
- Ma,‘“ - — P M, o
200 M ""'“-\.,W‘ 0 MN'
enter 2.412 GHz Span 30 MHz CF Ste enter 2.462 GHz Span 30 MHz CF Ste,
es BW 100 kHz FVEW 300 kHz Sweep 2.933 ms| 3000000 mﬁ s BW 100 kHz H#VEW 300 kHz Sweep 2.933 ms| 3000000 “H‘;
|aute M |uto Ma
Occupied Bandwidth Total Power 24.7 dBm " Occupled Bandwidth Total Power 21.1 dBm "
17.641 MHz Freqoffset 17.673 MHz FreqOffset
Transmit Freq Error 10.417 kHz OBW Power 99.00 % Oz Transmit Freq Error -19.850 kHz OBW Power 99.00 % 0H
x dB Bandwidth 15.08 MHz xdB -6.00 dB x dB Bandwidth 15.91 MHz xdB -6.00 dB
sy STATUS usc STATUS
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L3 50 | [L0:49:29 PH Jul 24, 2020 Frequancy
Center Freq: GH st N
enter Freq 2.437000000 GHz _...l Trig: Fres Run N‘H:“_ aasd one
MFGaniow  #Atien: 30 dB Radio Device: BTS
Ref Offset 1.1 dB
10 diidiv____ Ref 30.00 dBm
Lﬂﬂ e
0 Center Freq
— T T T ] z GHz)
e T .
00 i
enter 2.437 GHz Span 30 MHz CF Ste
es BW 100 kHz FVEW 300 kHz Sweep 2.933 ms| ammg
|aute M
Occupled Bandwidth Total Power 27.2 dBm "
17.718 MHz Freq Offset
Transmit Freq Error 24468 kHz  OBW Power 99.00 % OHz
x dB Bandwidth 13.92 MHz xdB -6.00 dB
usa stans
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E et Specirum Ansaer - Dccupted B0
3 RF 500 0
enter Freq 2.467000000 GHz

|
T16c34:17 PH Il 24, 2020
. Radio Std: None Frequency
S == Trig: Free Run
AfGainiow  SAten: 30 dB Radio Device: BTS
Ref Offset 11,1 dB
10 dBTdiv Ref 30.00 dBm
Lo — e
00 Center Freq|
2. GHz
o S —
0 M;J Mg
200 MM
enter 2.467 GHz Span 30 MHz CF Ste,
s BW 100 kHz H#VEW 300 kHz Sweep 2.933 ms| 3000000 “H‘;
|futa. Man,
Occupied Bandwidth Total Power 19.5 dBm
17.696 MHz Freq Offset
Transmit Freq Error -18.756 kHz OBW Power 99.00 % 0H
x dB Bandwidth 16.30 MHz xdB -6.00 dB
uss STATUS
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| et Specirum Ansaer - Dccupted B0 |
- T0BBLI5L M Jul 25, 2020 Fraquancy 3 (G 5080 1 ALTGH BUTO | 10cd1:57 PHJul 24, 2020 Frequancy
Center GH; Radio $1d: Nq C. Freq: 2472000000 GHz Radio Std: None
enter Freq 2.442000000 GHz +I Trig: Free um N‘H:“_ aasd s enter Freq 2.472000000 GHz — ‘;;:';ma“ At tokd: 80050 -
FGain:Low #Atten: 30 dB Radio Device: BTS A GaincLow #Atten: 30 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 diidiv____ Ref 30.00 dBm o eBrdiv____ Ref 30.00 dBm
o P Rel 50.00.0Bm (56 P Ref S0.07.d8m
0 Center Freq 00 Center Freq|
P e I i 2 GHz 2, GHz,
“ ’ Lotbsl i b r— Al
30 M ) 200
20 o L
enter 2.442 GHz Span 30 MHz CF Ste enter 2.472 GHz Span 30 MHz CF Ste,
es BW 100 kHz FVEW 300 kHz Sweep 2.933 ms| 3000000 mﬁ s BW 100 kHz H#VEW 300 kHz Sweep 2.933 ms| 3000000 “H‘;
|aute M |aute Mai
Occupied Bandwidth Total Power 27.0 dBm " Occupled Bandwidth Total Power 14.7 dBm "
17.670 MHz Freqoffset 17.589 MHz FreqOffset
Transmit Freq Error 20.711 kHz OBW Power 99.00 % Oz Transmit Freq Error -3.073 kHz OBW Power 99.00 % 0H
x dB Bandwidth 13.90 MHz xdB -6.00 dB x dB Bandwidth 17.62 MHz xdB -6.00 dB
sy STATLS usc STATUS
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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