@ Solutions

CERTIFICATION TEST REPORT

Report Number. : 4790841155-E8V1

Applicant : SAMSUNG ELECTRONICS CO,, LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Model : SM-X516B
FCCID : A3LSMX516B

EUT Description : GSM/WCDMA/LTE 5G NR Tablet + BT/BLE, DTS/UNII a/b/g/n/ac/ax
and Digitizer

Test Standard(s) : FCC 47 CFR PART 15 SUBPART E

Date Of Issue:
2023-07-18

Prepared by:
UL KOREALTD.
26th floor, 152, Teheran-ro, Gangnam-gu Seoul, 06236, Korea

Suwon Test Site: UL KOREA LTD. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

ACCREDITED

Testing Laboratory



REPORT NO: 4790841155-E8V1 DATE: 2023-07-18
FCC ID: A3LSMX516B

Revision History

Rev. Issue Date Revisions Revised By
V1 2023-07-18 Initial issue Hyunsik(Dexter) Yun

Page 2 of 111

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_15E(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4790841155-E8V1 DATE: 2023-07-18
FCC ID: A3LSMX516B

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...ooiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee ettt aaaaeeees 5
2. TEST METHODOLOGY ...iiiiiiiiiiiiieee e e e ettt e e e e e e s asiteaseeaaaaeaaasnsbasaeeaaaaeeaasssnssneeeaaeeasaanns 6
3. FACILITIES AND ACCREDITATION ...iiiiiiiiitte e e e e sttt e e e e e e sttt e e e e e e e s s snnnraneeaaaeeeaaanns 6
4. CALIBRATION AND UNCERTAINTY oo 6
4.1. MEASURING INSTRUMENT CALIBRATION ....outtiiiiiiiiiiiiiiiiieiee e essiiineeee e e e e e 6
4.2, SAMPLE CALCULATION ...oiiiiiiiiiiitiitet et e e e e e s st e e e e e e e s s nnsstnseeeaaeeeeaannnenees 6
4.3. MEASUREMENT UNCERTAINTY ..ottitttiuuuuueuuunueemnnennennnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnnmnnnnnnnnnnnnnes 7
N | 1@ 1] 10 1NN I U 7
5. EQUIPMENT UNDER TEST ...uiiiiiiiiiieiiiiiiiiiiiie et e e e e e s sttt eaaaeeeasssssaaeeeaaaesssaanssssneeaaaesassnnns 8
5.1. DESCRIPTION OF EUT ..ottt 8
5.2. DESCRIPTION OF AVAILABLE ANTENNAS ......oooiiiiieeeeeeeeeeeeeeeeeeeeeeeeee e 11
5.3. List of test reduction and modes covering other modes: .........ccceeeieeieiiiiiiiiien e, 12
5.4. WORST-CASE CONFIGURATION AND MODE ..........cccitiiiiiiiee e eiiiiieeeee e 12
5.5. DESCRIPTION OF TEST SETUP.....coiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 15
6. TEST AND MEASUREMENT EQUIPMENT ....ooiiiiiiiiiiiiiiiee e eeeitnee e e e e s siiineen e e e e e e 17
7. SUMMARY TABLE ...ooiiii oottt e et e e e e e e e e sttt e e e e e e e e s s nnssaaaaaaaeeeeeaanns 18
8. MEASUREMENT METHODS ..ot e e e e e e e e e et e e e e e e 19
9. REFERENCE MEASUREMENTS RESULTS ... 20
9.1. ONTIME AND DUTY CYCLE RESULTS ..ottt e e s siieneene e e e 20
9.2, DUTY CYCLE PLOTS ..ottt e e e e e e et e et e e e s 21
9.3, 26 dB BANDWIDTH ... e e et e et e e e et s 25
TG 00 O - {0 7 I - VOO PPPRPRR 27

TG T < {0 7 5 o N 8 12 O PPREPRR 27

S T N - {0 7200 I g T o 1 R 27
0.3.4.  802.128C VHTBO .. .cciciieiiiiieee e e e eesiitee e e e e e e e et e e e e e e e e s st eeaaaeeeeaassssnnaeaaaeeaaannns 28
0.3.5.  802.118X HE20 ......ciiceiiieieee e ettt e e e ettt e e e e e e e st e e e e e e e e a e araaaaeeaaaan 28

S N G T - {0 7 I - Dl | 28

S R R - {0 7 I - Dl | SRR 29
9.3.8. STRADDLE CHANNEL....ccttitiiiiiiiiiiii e et a e e e e e s s a e e e e e e s s snnsnnanaaaeeeaannes 29
9.3.9.  802.118X HE20(RU)....uutiiiiiieeeeeieiiiitii e e e e e e e ettt e e e e e e e s et aaaeeeeaesnsnnnanaaaaeeaannns 30
9.3.10. 802.118X HEAO(RU)......eoviveeeeeeeeeeeeee oottt n e 31
9.3.11. 802.118X HEBO(RU).....uuiiiiiieeeeeiiiiiiitetee e e e e e e siitate e e e e e e e s s snsnaaaaaaaeeeeassnssaneeaaaeeaannnns 31
9.3.12. 802.11ax STRADDLE CHANNEL(RU)......ccoiiitiiiiiee et e e sivanenaa e e e 32

10. ANTENNA PORT TEST RESULTS ...t ettt eeaaa s 33

Page 3 of 111

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_15E(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4790841155-E8V1 DATE: 2023-07-18
FCC ID: A3LSMX516B

10.1. 6 dB BANDWIDTH ... 33
10.1.1. UNIH=3 BAND ...ttt e e e e e ettt e e e e e e e ebbn e e e e e e e e eaaanns 35
10.2.2. UNIH-3 BAND(RU) ..cetttiiiiiiiiiiiiiiiiiiiieiiee ettt e e e e e e e e e e e e eeeees 35

10.2. OUTPUT POWER AND PPSD ... 36
10.2.1. 802.118 MODKE ..ottt e e e e e e e e e e eenne 38
10.2.2. 802.11N HT20 MODKE ......oiiiiieiieeee e e e e e e e e e ennnes 39
10.2.3. 802.11Nn HT4A0 MODE ......ooiiiiiiiiiiiiiiiiiiiieiieeeeeeee et 40
10.2.4. 802.118C VHT8BO0 MODE .......coiiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeee et 41
10.2.5. STRADDLE CHANNEL......ciiiiiiiiiiiii e e e e e e e ennnes 42
10.2.6. 802.11ax HE20 MODE ........cooviiiiiiiiiiiiiiiiiiiiiiie e 43
10.2.7. 802.11ax HE40 MODE ........cooiiiiiiiiiiiiiiiiiiiiiiieeeeee e 49
10.2.8. 802.11aX HEBO MONDKE ..o e e e e e e ennnes 54
10.2.9. STRADDLE CHANNEL(B02.118X) ....cctttttttieieiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 58
10.2.10. OUTPUT POWER AND PPSD PLOTS(WORST CASE) .....ccvvviiiiiiiiiiiiiiiieeeeens 59

11. TRANSMITTER ABOVE 1 GHZ... .ot 72

11.1. TX ABOVE 1GHz 2Tx MODE IN THE 5.2GHZ BAND.......cccciviiiiiiiieeeeeeeen e 75

11.2. TX ABOVE 1GHz 2Tx MODE IN THE 5.3GHZ BAND........cccovviiiiiiicieei e 79

11.3. TX ABOVE 1GHz 2Tx MODE IN THE 5.5 GHZ BAND.......cccoivmiiiiiiiiieii e 83

11.4. TX ABOVE 1GHz 2Tx MODE IN THE 5.8 GHZ BAND......cccciviiiiiiiiieeeeeeeeei e 88

12. WORST-CASE BELOW 1 GHZ ...t 92
13. AC POWER LINE CONDUCTED EMISSIONS ........ouiiiiiiiiiiiii e 93
14. DYNAMIC FREQUENCY SELECTION. .. ..ottt e e 96

14.1. OVERVIEW ...ttt e e et e e et e e e e aeeennnes 96
I R I 11/ 1 T PP PP RPUPPPRPTTN 96
14.1.2. TEST AND MEASUREMENT SYSTEM .....coomiiiiiiiiiieiiiiei e 99
14.1.3. SETUPR OF EUT ...ttt e e e 102
14.1.4. DESCRIPTION OF EUT ..o e 103

14.2. RESULTS FOR 80 MHz BANDWIDTH (UNII-2A BAND) ....ccoooiiiiiiiieiieeeeee 104
14.2. 1. TEST CHANNEL ... e 104
14.2.2. RADAR WAVEFORM AND TRAFFIC ... 104
14.2.3. OVERLAPPING CHANNEL TESTS ... . 105
14.2.4. MOVE AND CLOSING TIME ..o 105

14.3. RESULTS FOR 80 MHz BANDWIDTH (UNII-2C BAND) ......cuuviiiiiiiiiiiiiiiiiniiiiiiennns 108
14.3. 1. TEST CHANNEL ... e 108
14.3.2. RADAR WAVEFORM AND TRAFFIC ... 108
14.3.3. OVERLAPPING CHANNEL TESTS ... .o 109
14.3.4. MOVE AND CLOSING TIME ..o 109

Page 4 of 111

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_15E(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4790841155-E8V1 DATE: 2023-07-18
FCC ID: A3LSMX516B

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAJ/LTE 5G NR Tablet + BT/BLE, DTS/UNII a/b/g/n/ac/ax
and Digitizer

MODEL NUMBER: SM-X516B

SERIAL NUMBER: R32W500GFO0B, 74134cec50397ece (CONDUCTED);

74b2c4c8e3397ece, 74134cec51397ece (RADIATED);

DATE TESTED: 2023-06-07 ~ 2023-07-18;

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart E Complies

UL KOREA LTD. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Falil in this report are opinions expressed by UL KOREA
LTD. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements as
documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by UL KOREA LTD. and all revisions are duly noted in the revisions section.
Any alteration of this document not carried out by UL KOREA LTD. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by IAS, any agency of the Federal Government, or any agency of any
government.

Approved & Released For

UL KOREA LTD. By: Tested By:
%/ /l 7

Seokhwan Hong Dexter(Hyunsik) Yun

Suwon Lab Engineer Suwon Lab Engineer

UL KOREA LTD. UL KOREA LTD.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02
KDB 662911 D01 v02r01

ANSI| C63.10-2013.

Nouo,rwdhE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro

X] Chamber 1(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
[X] Chamber 3(3m semi-anechoic chamber)
[ ] Chamber 4(3m Full-anechoic chamber)
[ ] Chamber 5(3m Full-anechoic chamber)
UL KOREA LTD. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +

Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz | 2.80 dB
Radiated Disturbance, 9 kHz to 30 MHz 1.69 dB
Radiated Disturbance, 30 MHzto 1 GHz | 3.92 dB
Radiated Disturbance, 1 GHz to 18 GHz | 5.06 dB
Radiated Disturbance, Above 18 GHz 6.02 dB

Uncertainty figures are valid to a confidence level of 95%.

4.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2021.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE 5G NR Tablet + BT/BLE, DTS/UNII a/b/g/n/ac/ax and
Digitizer. This test report addresses the NIl (WLAN) operational mode.

WiFi operating mode

802.11a MIMO TX/RX TX/RX
5GHz 802.11n MIMO TX/RX TX/RX
(5180 MHz ~ 5885 MHz) | 802.11ac MIMO TX/RX TX/RX
802.11ax MIMO TX/RX TX/RX
802.11ax RU allocations
- HE 20 Mode -
20 MHz
RU offset :
RU offset :
RU offset :
RU offset : 61
- HE 40 Mode -
40 MHz

12 s "
o = Edge

offset: 10 1 12 13 14 15 16 17

l-l-lll-l-l l.l.lll.l.lw

RU offset:

RU offset:

RU nn

Edoo _ oo

RU offset: 65

- HE 80(996T) & 160 Mode(996T + 996T) -

17 T 1
Edon o) Edge
RUoffsett 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Li18] 19 20 21 22 23 24 25 26 27 2829 30 3 32 33 34 35 3

oo LSRN 8 | R P N 4 N U N (L 8 (N 0 8 | -

RU offset: 37

1
- L a5 02 4 102 plo | 2 024 plo 1. 11 102 i | 2 100l 4 OBRA e |26 OB

RU offset:

”__l__

RU offset:

”_l_

RU offset:
12 i
wn — ez

RU offset: 67
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Test RU offset for tones in each modes

Mode

Tones

RU offset

HE20

26T

0

4

8

52T

37

38

40

106T

53

54

242T | Sy Note

61/

HE40

26T

0

9

17

52T

37

41

44

106T

53

54

56

242T

61

62

484T /| SU Note

63/

HES80

26T

0

18

36

52T

37

45

52

106T

53

57

60

242T

61

62

64

484T

65

66

996T / SU Noe

67 /-

Note: Full RU(Resource Unit) mode and SU(Single Unit) mode have no difference in physical waveform. This report

has been reported the SU mode with highest output power in MIMO.

Band portion of RU allocation about straddle channels

Mode Channel Tones RU offset Portion

HE20 Sigg?v%i 2422T6/Tsu 616/_ UNII 2C & UNII 3
HE40 557t{gdl\i|'_|ez 4842T6-/I—SU 6;3 : UNII 2C & UNII 3
HESO 5%58(1“2:482 9962T6,TSU 6?}' : UNII 2C & UNII 3

Note: In case of RU straddle channel, test was performed overlapping RU position.
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MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted average output power as follows:

Frequency Output Output

Band Range Mode Power Power
[MHZ] [dBm] [mW]
802.11a MIMO 17.38 54.70
5180 - 5240 802.11n(HT20) MIMO 16.19 41.59
802.11ax(HE20) MIMO 16.15 41.21
UNII-1 802.11n(HT40) MIMO 14.21 26.36
5190 - 5230 802.11ax(HE40) MIMO 14.12 25.82
5210 802.11ac(VHT80) MIMO 9.98 9.95
802.11ax(HE80) MIMO 11.71 14.83
802.11a MIMO 17.26 53.21
5260 - 5320 802.11n(HT20) MIMO 16.29 42.56
802.11ax(HE20) MIMO 16.23 41.98
UNII-2A i 802.11n(HT40) MIMO 14.15 26.00
5190 -5230 802.11ax(HE40) MIMO 14.23 26.49
i 802.11ac(VHT80) MIMO 10.47 11.14
5270 - 5310 802.11ax(HE80) MIMO 11.73 14.89
802.11a MIMO 19.11 81.47
5500 - 5720 802.11n(HT20) MIMO 18.01 63.24
802.11ax(HE20) MIMO 18.10 64.57
UNII-2C 802.11n(HT40) MIMO 16.02 39.99
5510-5710 802.11ax(HE40) MIMO 16.14 41.11
802.11ac(VHT80) MIMO 15.16 32.81
5530 - 5690 802.11ax(HE80) MIMO 15.22 33.27
802.11a MIMO 19.09 81.10
5745 - 5825 802.11n(HT20) MIMO 18.23 66.53
802.11ax(HE20) MIMO 18.02 63.39
UNII-3 i 802.11n(HT40) MIMO 16.17 41.40
5755- 5795 802.11ax(HE40) MIMO 15.98 39.63
5775 802.11ac(VHT80) MIMO 15.20 33.11
802.11ax(HE80) MIMO 15.23 33.34
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5.2. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes a internal antenna, with a maximum gain of:

Frequency ANT1 ANT2 Correlated Chains
Band Gain Gain Directional Gain
[MHZ] [dBi] [dBi] [dBi]

UNII 1

5150 - 5250 -5.50 -6.50 -2.98
UNII 2A

5250 - 5350 -6.00 -6.10 -3.04
UNII 2C

5470 - 5725 -5.90 -6.20 -3.04
UNII 3

5795 - 5850 -6.20 -6.00 -3.09

Directional gain for the MIMO operations is determined using KDB 662911 D01 Multiple
Transmitter Output section F (2)(d)(1) for Unequal antenna gains, with equal transmit
powers. The gain is calculated using the formula for correlated transmissions across the two
transmit antennas.

Directional gain = 10 log[(10%/2° + 10¢2/20 + __ + 10¢N/20)2 NayT] dBI.

Sample calculation for this device with Nant = 2

Directional gain = 10 log[(10-3-5/20 + 10-7-1/20Y2 /2] = -2.1 dBi

“Wifi1” and “Wifi2” as indicated in antenna specification are written as ANT1 and ANT2 in this
report.
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5.3.  List of test reduction and modes covering other modes:

The output power on covered modes is equal to or less than one referenced.

Authorized Frequency Band
Mode ,Asr:':(ézz]a Mode Covered by
802.11a 802.11a 2TX
802.11n HT20 802.11n HT20 2TX
802.11ac VHT20 802.11ac VHT20 2TX 802.11n HT20 2TX
802.11ax HE20(SU) 802.11ax HE20 RU(242T) 2TX 802.11ax HE20 SU 2TX
802.11n HT40 MIMO 802.11n HT40 2TX —
802.11ac VHT40 802.11ac VHT40 2TX 802.11n HT40 2TX
802.11ax HE40(SU) 802.11ax HE40 RU(484T) 2TX 802.11ax HE40 SU 2TX
802.11ac VHT80 802.11ac VHT80 2TX
802.11ax HEBO(SU) 802.11ax HE80 RU(996T) 2TX 802.11ax HE80 SU 2TX

54. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

For MIMO, the fundamental of the EUT was investigated in three orthogonal orientations X,
Y and Z it was determined that Y orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y orientation.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps 2Tx  802.11n HT20 mode: MCSO 2Tx 802.11ax HE20 mode: MCSO0 2Tx
802.11n HT40 mode: MCSO0 2Tx 802.11ax HE40 mode: MCSO 2Tx
802.11ac VHT80 mode: MCSO0 2Tx 802.11ax HE80 mode: MCSO 2Tx

Radiation test for 802.11a/n HT20 & HT40 / ac VHT80 / ax HE20 & HE40 & HE8O0 were
evaluated at MIMO mode.

Note : All radiated and power line conducted tests were performed connected with charger for
evaluation of worst case mode.
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Worst-case selection criteria for 802.11ax test items :

- For the 6dB Bandwidth, it was tested at the RU allocation with lowest tones number for each
bandwidth.

Note : All radiated and power line conducted tests were performed connected with charger for
evaluation of worst case mode.

Test case configuration for 802.11a, 802.11n HT20 & 40, 802.11ac VHT20 & 40 & 80,
802.11ax HE20 & 40 & 80(SU) modes :

SISO ANT2 Target[dBm)] MIMO Target[dBm]
Mode Band
802.11a 802.11n 802.11ac 802 11ax 802.11a 802.11n 802.11ac 802 11ax
(SV) (SV)
UNII-1 14 13 13 13 17 16 16 16
5GHz UNII-2A 14 13 13 13 17 16 16 16
(20 MHz) UNII-2C 16 15 15 15 19 18 18 18
UNII-3 16 15 15 15 19 18 18 18
UNII-1 11 11 11 14 14 14
5GHz UNII-2A 11 11 11 14 14 14
(AOMHZ) | 2 13 13 13 16 16 16
UNII-3 13 13 13 16 16 16
UNII-1 7 7 10 10
5GHz UNII-2A 7 7 10 10
(80 Miz) UNII-2C 12 12 15 15
UNII-3 12 12 15 15
Band-Edge & Spurious Emission
Band-Edge & Spurious Emission Spot-Check
Band-Edge

Note. Compared to the 802.11a mode, target power is the same or lower and the density is low, so only the spot-
check test was performed in the 802.11n & 802.11ac & 802.11ax mode. Spot check test was performed in the worst
tested band of 802.11a mode.
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Test case configuration for 802.11ax HE20 & 40 & 80(RU) modes :

RU Test Case
Band Mode | Freq. Tone offset MIMO

0 -

5180 4 (0]
8

0 -

HE20 | 5200 4 (0]
8

0 -

UNII-1 5240 26T 4 (6]
8

0 -

HE40 | 5190 9 (0]
17

0 -

HE80 | 5210 18 (0]
36

0 -

UNII-2A | HE20 5300 26T 4 (6]
8

0 -

UNII-2C | HE20 5580 26T 4 (6]
8

0 -

UNII-3 HE20 | 5745 26T 4 (0]
8

Notel. Radiated spurious test was performed on the 26 tone with worst power density.
Note2. Since the target of 26 tones are all the same, spurious test was performed once in each UNII band.

Note3. Spot-check test was performed in HE40, HE80 modes.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M9KN2LV2DK3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02115A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software exercised the EUT to enable NIl mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

/

Adaptor

AC Main

\\\-{ 3m SAC

NEnnnangn
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2024-08-15
Antenna, Horn, 18 GHz ETS 3115 00167211 2024-08-04
Antenna, Horn, 18 GHz ETS 3115 00161451 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00168724 2024-08-04
Antenna, Horn, 18 GHz ETS 3117 00168717 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00218957 2023-01-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2024-08-02
Antenna, Horn, 40 GHz ETS 3116C 00168645 2023-10-13
Preamplifier ETS 3115-PA 00167475 2023-08-04
Preamplifier ETS 3116C-PA 00168841 2023-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2023-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2023-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2023-08-01
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 2023-08-01
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 | 2023-08-03
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 | 2023-08-01
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY60070693 | 2024-01-09
Spectrum Analyzer, 44 GHz KEYSIGHT N9040B MY60080268 | 2024-01-09
Average Power Sensor Agilent / HP U2000 MY54270007 | 2023-08-03
Average Power Sensor Agilent / HP U2000 MY54260010 | 2023-08-03
Attenuator PASTERNACK PE7087-10 A001 2023-08-03
Attenuator PASTERNACK PE7087-10 A008 2023-08-03
Attenuator PASTERNACK PE7004-10 2 2023-08-01
Attenuator PASTERNACK PE7087-10 A009 2023-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2023-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2023-07-29
EMI Test Receive, 3 GHz R&S ESR3 101832 2023-08-01
Notch Filter Micro-Tronics BRM50702-02 G037 2023-08-01
Notch Filter Micro-Tronics BRM50716-2 006 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2023-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2023-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2023-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 021 2023-08-01
LISN R&S ENV-216 101837 2023-08-04
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z22 100418 2023-10-06
Termination WEINSCHEL M1406A TO9 2023-08-03
Attenuator WEINSCHEL WA76-30-21 A015 2023-08-03
UL Software

Description Manufacturer Model Version

Radiated software uL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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7. SUMMARY TABLE

FCC Part o — Test
Section Test Description Test Limit Condition Test Result
15.407(e) | 6dB Band width (5.8GHz) > 500kHz Complies
15.407 | TX Cond. Power .
@)(1)(v) | (5.150-5.250) < 24dBm Complies
15.407 | TX Cond. Power < 24dBm or Comblies
@)(2) (5.250-5.350 & 5.470-5.725) 11+10Log(26dB BW) P
Conducted
15.407 TX Cond. Power .
@@)0) | (5.725-5.850) < 30dBm Complies
15.407
. PSD (5.150-5.250 .
@)(Q)(iv) 5.250-5.350 & 5.470-5.725) < 11dBm/MHz Complies
& (a)(2)
1(2)‘("3))7 PSD (5.725-5.850) < 30dBM/500kHz Complies
15.207 (a) AC'quer Line conducted Section 13 Complies
emissions
15.407 (b) 74dBuV/m PK Radiated
. . . . < uV/m .
& 15.209 Radiated Spurious Emission < 54dBUV/m AV Complies
15407 . : i Note
")2) Dynamic Frequency Selection N/A Condcuted Complies

Note. This EUT does not support channel puncturing.
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8. MEASUREMENT METHODS

On-Time and Duty Cycle : KDB 789033 D02 v02r01, Section I1.B.

6dB Emission BW : KDB 789033 D02 v02r01, Section II.C.2.

26dB Emission BW : KDB 789033 D02 v02r01, Section II.C.1.

99% Occupied BW : KDB 789033 D02 v02r01, Section II.D.

Conducted Output Power : KDB 789033 D02 v02r01, Section II.E.3.b(Method PM-G)

Conducted Output Power for Straddle Channel (ch144/142/138 for 20/40/80MHz BW):

KDB 789033 D02 v02r01, Section Il.E.2.b(Method SA-1)

Power Spectral Density : KDB 789033 D02 v02r01, Section II.F.

Unwanted emissions in restricted bands : KDB 789033 D02 v02r01, Section 11.G.3 - 11.G.6.

Unwanted emissions in non-restricted bands : KDB 789033 D02 v02r01, Section 11.G.3 - I1.G.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. REFERENCE MEASUREMENTS RESULTS
9.1. ONTIME AND DUTY CYCLE RESULTS

Mode On Time Period Duty_ Cycle X Duty Cycle X ICD:lcj)tr);eali(c:Jlr?
[ms] [ms] [Linear] [%6] Factor[dB]
802.11a MIMO 3.127 3.230 0.968 96.811 0.14
802.11n(HT20) MIMO 6.223 6.334 0.982 98.248 -
802.11n(HT40) MIMO 4723 4.832 0.977 97.744 0.10
802.11ac(VHT80) MIMO 1.131 1.251 0.904 90.408 0.44
Mode ANT. Tone On Time Period Duty_ Cycle X Duty Cycle X Bl:)tr);ealiglr?
[ms] [ms] [Linear] [%6] Factor[dB]
26T 5.140 5.240 0.981 98.092 -
802.11ax 52T 5.545 5.667 0.978 97.847 0.09
Hezo | MMO T per T s sag 5.666 0.979 97.882 0.09
SuU 2.546 2.638 0.965 96.513 0.15
26T 5.138 5.239 0.981 98.072 -
52T 5.546 5.668 0.978 97.848 0.09
8021 | MIMO | 106T | 5.546 5.677 0.977 97.692 0.10
242T 2.548 2.665 0.956 95.610 0.19
SuU 1.308 1.418 0.922 92.243 0.35
26T 5.139 5.231 0.982 98.241 -
52T 5.545 5.668 0.978 97.830 0.10
802.11ax 106T 5.545 5.677 0.977 97.675 0.10
HES80 MIMO
242T 2.547 2.656 0.959 95.896 0.18
484T 1.308 1.417 0.923 92.308 0.35
SuU 0.991 1.092 0.908 90.788 0.42

Note. If the duty cycle is over 98%, compensation is not included in average measurement.

LIMITS
None; for reporting purposes only.

PROCEDURE
KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.
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9.2.

__DUTY CYCLE PLOTS
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802.11n HT40 MIMO

802.11ac VHT80 MIMO
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9.3. 26dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% of EBW, the VBW >

RBW, peak detector and max hold.

RESULTS
- Please refer to the next page

WORST CASE TEST PLOTS

~802.11a/ANT2 /5700 MHz

© 802.11n HT20 / ANT2 / 5320 MHz

e - i
Decupied B Y[+ Seapid B [+
KEYSIGHT [input R Input Z: 50 0 Atten’ 4D B Tng Freefun  Genter Fraq: & 700D0CG00 GHz KEYSIGHT Input i Inpast £ &0 €2 Aten 40 4B Tig: Free Run  [Center [reg 6 320000000 Grz
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pp, + o E|
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an e e et oo e B
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802.11ax HE20 SU / ANT2 / 5260 MHz

~ 802.11ax HE40 SU / ANT2 / 5550 MHz

18568 M s T
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9.3.1.802.11a
Center | 26 dB BW [MHz] 99% BW [MHz]
Band Channel | Freq. Worst
[MHz] ANT1 ANT2 ANT1 ANT2
36 5180 18.92 18.55 16.28 16.23
UNII-1Note 40 5200 18.93 19.10 18.55 16.29 16.24
48 5240 19.20 19.19 16.30 16.27
52 5260 19.10 19.15 16.30 16.26
UNII-2A Note 60 5300 18.68 19.42 18.68 16.26 16.25
64 5320 19.12 19.23 16.30 16.25
100 5500 19.33 19.75
UNII-2C 116 5580 18.97 18.60 18.38
140 5700 19.14 18.38

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.

9.3.2. 802.11n HT20

Center 26 dB BW [MHz] 99% BW [MHZz]
Band Channel | Freq. Worst
ANT1 ANT2 ANT1 ANT2
[MHZ]
36 5180 19.73 19.71 17.44 17.37
UNII-1 Note 40 5200 19.93 19.90 19.71 17.45 17.40
48 5240 19.89 19.87 17.43 17.41
52 5260 20.02 20.05 17.45 17.41
UNII-2A Note 60 5300 19.98 19.77 19.64 17.42 17.40
64 5320 20.21 19.64 17.43 17.40
100 5500 20.05 20.16
UNII-2C 116 5580 20.06 19.78 19.78
140 5700 19.93 19.86

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.

9.3.3. 802.11n HT40

Center 26 dB BW [MHZz] 99% BW [MHZz]
Band Channel | Freq. Worst
[MHz] ANT1 ANT2 ANT1 ANT2
38 5190 40.27 39.45 35.82 35.99
UNI|-1 Note 39.45
46 5230 40.02 40.50 35.89 35.95
54 5270 40.18 40.09 35.96 35.95
UNII-2A Note 39.57
62 5310 40.52 39.57 35.89 36.09
102 5510 40.15 39.49
UNII-2C 110 5550 40.42 39.74 39.42
134 5670 39.72 39.42

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.
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9.3.4. 802.11ac VHT80

Center | 26 dB BW [MHz] 99% BW [MHz]
Band Channel | Freq. Worst
[MHz] ANT1 ANT2 ANT1 ANT2
UNII-1 Note 42 5210 80.06 79.74 79.74 74.68 74.60
UNII-2A Note 58 5290 80.14 80.30 80.14 74.81 74.87
106 5530 80.77 79.86
UNII-2C 79.76
122 5610 79.78 79.76

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.

9.3.5. 802.11ax HE20

Center 26 dB BW [MHZz] 99% BW [MHz](Note)
Band Channel | Freq. Worst
[MHZz] ANT1 ANT2 ANT1 ANT2
36 5180 20.54 20.42 18.62 18.61
UNI|-1 Note 40 5200 20.76 20.48 20.42 18.65 18.61
48 5240 20.81 20.54 18.58 18.62
52 5260 20.97 20.30 18.59 18.63
UNII-2A Note 60 5300 21.01 20.59 20.30 18.55 18.61
64 5320 20.51 20.50 18.61 18.61
100 5500 20.82 20.51
UNII-2C 116 5580 20.93 20.49 20.40
140 5700 20.76 20.40

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.

9.3.6. 802.11ax HE40

Center 26 dB BW [MHZz] 99% BW [MHZz](Note)
Band Channel | Freq. Worst
[MHz] ANT1 ANT2 ANT1 ANT2
38 5190 40.36 40.27 37.28 37.15
UNI|-1 Note 40.25
46 5230 40.43 40.25 37.19 37.22
54 5270 40.52 40.59 37.32 37.25
UNII-2A Note 40.21
62 5310 40.21 40.38 37.23 37.18
102 5510 40.76 40.19
UNII-2C 110 5550 40.65 40.17 40.17
134 5670 40.35 40.24

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.
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9.3.7. 802.11ax HES80

UNII-1 Note 42 5210 80.64 80.75 80.64 76.13 76.17
UNII-2A Note 58 5290 80.92 80.47 80.47 76.24 76.04
UNII-2C 106 5530 80.68 80.43 80.43
122 5610 80.81 80.57 '

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.

9.3.8. STRADDLE CHANNEL

802.11a Straddle 5720 14.73 4.77 15.04 4.66
802.11n HT20 Straddle 5720 15.30 5.06 15.22 5.21
802.11n HT40 Straddle 5710 35.75 5.20 34.88 4.90

802.11ac VHT80 Straddle 5690 75.20 4.87 75.21 4.74
802.11ax HE20(SU) | Straddle 5720 15.36 5.27 15.29 5.19
802.11ax HE40(SU) | Straddle 5710 35.02 5.03 35.08 4.93
802.11ax HE80(SU) | Straddle 5690 75.22 5.06 75.02 4.80
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9.3.9. 802.11ax HE20(RU)

Band Center Freq. RU 26 dB BW [MHz] 99% BW [MHz]
Tones
Mode [MHz] offset ANT1 ANT2 ANT1 ANT2
0 19.97 19.59 18.04 17.87
5180 4 17.89 17.72 15.55 15.21
8 20.00 19.63 17.98 17.95
0 20.04 19.85 18.11 17.81
UNII-1 Note 5200 26T 4 17.80 17.73 15.50 15.24
8 19.96 19.60 18.00 18.02
0 20.13 19.94 18.13 17.91
5240 4 17.90 17.77 15.40 15.38
8 19.98 19.59 17.99 18.02
0 20.16 19.56 18.10 17.95
5260 4 17.80 17.73 15.49 15.30
8 20.00 19.75 17.92 17.95
0 20.32 19.59 18.20 17.96
UNII-2A Note 5300 26T 4 17.84 17.73 15.36 15.18
8 20.00 19.76 17.96 18.02
0 20.07 19.73 18.17 17.96
5320 4 17.87 17.77 15.55 15.33
8 19.82 19.63 18.00 17.94
0 20.06 19.46
5500 4 17.89 17.76
8 20.01 19.82
0 19.99 19.61
UNII-2C 5580 26T 4 17.88 17.76
8 19.77 19.70
0 20.15 19.66
5700 4 17.76 17.78
8 20.16 19.51

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.
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9.3.10.  802.11ax HE40(RU)

B Center Freq. RU 26 dB BW [MHz] 99% BW [MHZz]
and Tones
[MHz] offset ANT1 ANT2 ANT1 ANT2
0 20.75 20.17 18.45 18.15
5190 9 22.24 21.61 19.63 19.10
17 20.16 19.75 18.25 18.16
ST 26T 0 20.20 19.78 18.25 18.26
5230 9 21.64 21.52 19.58 19.24
17 20.35 19.77 18.22 18.16
0 20.45 19.93 18.30 18.14
5270 9 21.95 21.78 19.72 19.18
17 20.22 19.81 18.16 18.19
LAUIL 2 26T 0 20.07 19.66 18.15 18.05
5310 9 2251 21.29 19.60 19.23
17 20.00 20.04 18.10 18.21
0 20.29 19.81
5510 9 22.31 23.76
17 20.66 21.35
0 20.04 19.79
UNII-2C 5550 26T 9 22.88 24.40
17 20.92 21.23
0 19.70 19.76
5670 9 23.00 23.78
17 20.20 21.26

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.

9.3.11.  802.11ax HE8O(RU)

B Center Freq. RU 26 dB BW [MHz] 99% BW [MHz]
and Tones
[MHz] offset ANT1 ANT2 ANT1 ANT2
0 21.42 20.29 19.09 18.51
UNII-1 Note 5210 26T 18 38.45 38.30 36.23 35.98
36 20.27 20.40 18.57 18.46
0 20.53 20.53 18.91 18.69
UNII-2A Note 5290 26T 18 38.34 38.55 36.30 35.90
36 21.11 20.30 18.69 18.36
0 20.61 20.23
5530 26T 18 38.29 38.36
36 21.32 20.16
LS 0 20.75 20.05
5610 26T 18 38.62 38.45
36 21.57 20.45

Note. As a result of 99% bandwidth test, the bandwidth of UNII-1 does not interfere with UNII-2A.
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9.3.12. 802.11ax STRADDLE CHANNEL(RU)
Center 26 dB BW [MHz]
Band Mode Freq. Tones RU offset ANT1 ANT2
[MHZ] UNII-2C UNII-3 UNII-2C UNII-3
HE20 5720 6 13.96 3.41 13.95 3.99
Straddle
HE40 5710 26T 15 14.20 3.90 14.10 3.82
Channel
HE80 5690 34 14.98 4.05 14.31 3.96
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10.

10.1. 6dB BANDWIDTH

LIMITS
FCC 815.407

ANTENNA PORT TEST RESULTS

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter
output is connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW,

peak detector and max hold.

RESULTS
- Please refer to the next page

WORST CASE TEST PLOTS

~802.11a/ ANT2 /5745 MHz

 802.11n HT20 / ANT1 / 5825 MHz

10588 oses .
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% dB Banawidth 13.78 MHZ xaB 60048 X 0B Banawidth 14.39 MHzZ xdB -6.00 48
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~ 802.11ax HE20 ORU / ANT1 / 5785 MHz

~ 802.11ax HE40 ORU / ANT2 / 5795 MHz

19568 . 19568 ,
fice A [+] bt [+]
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10.1.1. UNII-3 BAND
Center 6 dB BW [MHz] Minimum
Mode Channel Freq. Worst Limit
ME ANTL | ANT2 [MHz]
149 5745 16.02 13.78
802.11a 157 5785 15.75 15.44 13.78
165 5825 14.42 15.06
149 5745 15.08 16.29
802.11n HT20 157 5785 14.59 16.25 14.39
165 5825 14.39 15.89
151 5755 32.78 35.08
B 159 5795 32.94 34.18 32.78 0.5
802.11ac VHT80 155 5775 71.34 73.20 71.34
149 5745 15.15 16.04
802.11ax HE20(SU) 157 5785 15.15 15.68 15.15
165 5825 15.31 15.39
151 5755 35.99 35.75
802.11ax HE40(SU) 159 5705 35 21 35 20 35.20
802.11ax HE80O(SU) 155 5775 75.29 75.24 75.24
10.1.2. UNII-3 BAND(RU)
Center 6 dB BW [MHZz] Minimum
Mode Channel Freq. Tones RU offset Limit
[Mqu] ANT1 ANT2 [MH2]
149 5745 12.00 12.01
157 5785 26T 0 11.99 14.48
HE20
165 5825 12.03 11.99
Minimum 6dB Bandwidth 11.99
151 5755 16.59 16.60 0.5
26T 0
HE40 159 5795 16.49 14.06
Minimum 6dB Bandwidth 14.06
155 5775 26T 0 16.64 16.49
HES0 Minimum 6dB Bandwidth 16.49
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10.2. OUTPUT POWER AND PPSD

LIMITS
FCC §15.407 (a)(1)(iv), (2)(2), (2)3)(0), (2)(3)(iii)

FCC

For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the
frequency band of operation shall not exceed 250 mW provided the maximum antenna gain
does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11
dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

For the band 5.725-5.850 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.
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TEST PROCEDURE

KDB 789033 Method PM is used for output power.

KDB 789033 Method SA-2 is used for PSD. RBW set to 1MHz(500kHz for the band 5.725-5.85
GHz, the VBW >= 3 x RBW, RMS detector and trace averaging).

Straddle Channel(UNII-2C&3)

KDB 789033 Method SA-2 is used for only power of straddle Ch. and PSD. RBW set to
1MHz(500kHz for the band 5.725-5.85 GHz, the VBW >= 3 x RBW, RMS detector and trace
averaging). Band power function used for power and peak marker value of the spectrum is used
for PSD.

Straddle Channel(UNII-3)

KDB 789033 Method PM is used for total power of straddle Ch.

(verification that both limit of UNII-3 and UNII-4 power & e.i.r.p. are satisfied)

KDB 789033 Method SA-2 is used for only PSD of straddle Ch. RBW set to 1MHz(500kHz for
the band 5.725-5.85 GHz, the VBW >= 3 x RBW, RMS detector and trace averaging).

Peak marker value of the spectrum is used for PSD.

DIRECTIONAL ANTENNA GAIN

For OUTPUT POWER and PSD: The TX chains are correlated and the antenna gains are
unequal among the chains. The directional gain is:

Frequency ANT1 ANT2 Correlated Chains
Band Gain Gain Directional Gain
[MHZz] [dBi] [dBI] [dBi]

UNII 1

5150 - 5250 -5.50 -6.50 -2.98
UNII 2A

5250 - 5350 -6.00 -6.10 -3.04
UNII 2C

5470 - 5795 -5.90 -6.20 -3.04
UNII 3

5725 - 5850 -6.20 -6.00 -3.09
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10.2.1. 802.11a MODE
OQutput Power Results
Average Power Direct. Corr'd .
Band | Channel Cen'tl\(nalr_'Freq. [dBm] Gain Power Ialgnt
[MHz] ANT1 ANT2 [dBi] [@gm] | [@BMI
36 5180 14.03 14.69 - 17.38
UNII-1 40 5200 14.13 14.55 - 17.36 23.98
48 5240 13.82 13.87 = 16.86
52 5260 14.31 13.62 = 16.99
UNII-2A 60 5300 13.95 13.97 = 16.97 23.71
64 5320 14.45 14.03 = 17.26
100 5500 15.60 16.07 = 18.85
UNII-2C 116 5580 16.26 15.40 = 18.86 23.64
140 5700 16.38 15.79 = 19.11
149 5745 16.35 15.79 - 19.09
UNII-3 157 5785 16.12 15.75 = 18.95 30.00
165 5825 15.93 16.01 = 18.98
* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
PSD Results
Center Meas PSD Direct. | Corr'd Limit
Band Channel Freq. [dBm/MHzZ] DCCF. Gain PSD [dBm/
[MHz] ANT1 ANT2 [dBi] [dBm] MHz]
36 5180 412 4.66 0.14 = 7.55
UNII-1 40 5200 3.85 4.41 0.14 - 7.28 11.00
48 5240 3.92 3.59 0.14 = 6.90
52 5260 4.34 3.66 0.14 = 7.16
UNII-2A 60 5300 5.79 3.23 0.14 = 7.84 11.00
64 5320 4.81 4.11 0.14 = 7.63
100 5500 6.21 6.34 0.14 = 9.43
UNII-2C 116 5580 7.19 6.97 0.14 = 10.23 11.00
140 5700 6.46 6.23 0.14 = 9.49
149 5745 3.89 3.78 0.14 - 6.98
UNII-3 157 5785 3.60 2.62 0.14 - 6.29 30.00/500kHz
165 5825 3.87 1.88 0.14 = 6.14

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.2. 802.11n HT20 MODE
OQutput Power Results
Average Power Direct. Corr'd .
Band | Channel Cer}'thtnalr_g]req. [dBm] Gain Power [I(_ilg]rrl;[]
ANT1 ANT2 [dBI] [dBm]
36 5180 12.86 13.47 = 16.19
UNII-1 40 5200 12.74 13.41 - 16.10 23.98
48 5240 13.11 12.98 S 16.06
52 5260 13.43 13.13 s 16.29
UNII-2A 60 5300 12.64 12.85 = 15.76 23.93
64 5320 13.12 12.94 - 16.04
100 5500 14.63 15.34 - 18.01
UNII-2C 116 5580 15.06 14.62 s 17.86 23.96
140 5700 14.93 14.95 S 17.95
149 5745 15.24 15.19 = 18.23
UNII-3 157 5785 15.07 14.70 - 17.90 30.00
165 5825 15.12 15.01 - 18.08
* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
PSD Results
Center Meas PSD Direct. | Corr'd Limit
Band Channel Freq. [dBm/MHzZ] DCCF. Gain PSD [dBm/
[MHz] ANT1 ANT2 [dBi] [dBm] MHz]
36 5180 3.51 3.75 0.00 = 6.64
UNII-1 40 5200 3.43 3.28 0.00 - 6.37 11.00
48 5240 3.74 3.23 0.00 - 6.50
52 5260 3.71 2.74 0.00 = 6.26
UNII-2A 60 5300 4.47 2.12 0.00 - 6.46 11.00
64 5320 3.77 2.54 0.00 - 6.21
100 5500 5.68 5.53 0.00 = 8.61
UNII-2C 116 5580 5.94 5.28 0.00 - 8.63 11.00
140 5700 5.53 5.50 0.00 = 8.52
149 5745 3.12 3.28 0.00 - 6.21
UNII-3 157 5785 3.21 2.30 0.00 - 5.79 30.00/500kHz
165 5825 3.36 1.59 0.00 = 5.57

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.3. 802.11n HT40 MODE

Qutput Power Results

38 5190 11.34 11.05 - 14.21

UNII-1 46 5230 11.23 10.50 - 13.89 23.98
54 5270 11.39 10.88 - 14.15

NII-2A 23.

v 62 5310 10.86 10.73 - 13.81 3.98
102 5510 12.35 13.35 - 15.89

UNII-2C 110 5550 13.34 12.65 - 16.02 23.98
134 5670 13.19 12.62 - 15.92
151 5755 13.93 12.22 - 16.17

UNII-3 159 5795 13.25 12.07 - 15.71 30.00

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power

PSD Results

38 5190 -3.01 -4.31 0.10 - -0.50

UNII-1 46 5230 -3.88 -3.67 0.10 - -0.66 11.00
54 5270 2.36 2.24 0.10 - 0.81

UNII-2A 62 5310 -0.17 -3.59 0.10 - 1.56 11.00
102 5510 -0.83 0.25 0.10 - 2.85

UNII-2C 110 5550 0.25 017 0.10 - 3.15 11.00
134 5670 0.11 -0.08 0.10 - 3.13
151 5755 2.74 2.42 0.10 - 0.53

UNII-3 159 5795 -2.86 2.42 0.10 - 0.47 30.00s00kz

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.4. 802.11ac VHT80 MODE

Qutput Power Results

UNII-1 42 5210 6.94 7.00 = 9.98 23.98

UNII-2A 58 5290 7.66 7.24 = 10.47 23.98
106 5530 12.45 11.82 = 15.16

UNII-2€ 122 5610 12.63 11.58 = 15.15 23.98

UNII-3 155 5775 12.95 11.26 = 15.20 30.00

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power

PSD Results

UNII-1 42 5210 -9.55 -9.68 0.44 = -6.16 11.00

UNII-2A 58 5290 -8.72 9.17 0.44 = -5.49 11.00
106 5530 -3.77 -3.87 0.44 - -0.37

UNII-2C 122 5610 -3.86 -4.79 0.44 - -0.85 11.00

UNII-3 155 5775 -8.09 7.32 0.44 = -4.24 30.00/500kHz

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.5. STRADDLE CHANNEL

Output Power Results

Center | Meas Power [dBm] Corr'd Limit

Mode Band Freq. DCCF. Power
[MHZ] ANT1 ANT2 [dBm] [dBm]
UNII-2C 14.81 15.39 0.14 18.26 22.68
802.11a UNII-3 5720 6.88 7.27 0.14 10.23 30.00
802.11n | UNII-2C 5720 14.37 14.80 0.00 17.60 22.85
HT20 UNII-3 6.73 6.99 0.00 9.87 30.00
802.11n | UNII-2C 5710 12.31 12.48 0.10 15.50 23.98
HT40 UNII-3 0.07 0.03 0.10 3.16 30.00
802.11ac | UNII-2C 5690 11.74 11.09 0.44 14.88 23.98
VHT80 UNII-3 -4.98 -5.83 0.44 -1.93 30.00

* Calculation of Output Power : Corr'd Power = Antl meas. Power + Ant2 meas. Power + Duty CF [dB]

PSD Results
Center Meas PSD Corr'd Limit
Mode Band Freq. [dBm/MHZ] DCCF. PSD [dBm/
[MHz] | ANT1 ANT2 [dBm] MHz]
UNII-2C 5.81 5.17 0.14 8.65 11.00
802.11a N3 970 [To2a 0.32 0.14 3.20 | 30.00s00ct
802.11n | UNII-2C 5720 5.16 4.98 0.00 8.08 11.00
HT20 UNII-3 -0.15 -0.16 0.00 2.86 30.00/500kHz
802.11n | UNII-2C 5710 -0.03 -2.91 0.10 1.88 11.00
HT40 UNII-3 -6.12 -6.79 0.10 -3.33 30.00/500kHz
802.11ac | UNII-2C 5690 -4.54 -1.48 0.44 0.70 11.00
VHT80 UNII-3 -11.13 -8.33 0.44 -6.06 30.00/500kHz

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.6. 802.11ax HE20 MODE
Output Power Results
Center RU Average Power Corr'd Limit
Band Channel Freq. Tones offset [dBm] Power [dBm]
[MHZz] ANT1 ANT2 [dBm]
0 2.90 3.93 6.46
26T 4 8.29 8.70 11.51
8 3.78 4.46 7.14
37 5.34 5.88 8.63
36 5180 52T 38 8.25 9.01 11.66
40 5.59 6.38 9.01
106T 53 8.02 8.85 11.47
54 8.31 9.10 11.73
SuU - 12.67 13.19 15.95
0 3.07 3.56 6.33
26T 4 8.30 8.56 11.44
8 3.60 4.13 6.88
37 5.60 5.84 8.73
UNII-1 40 5200 52T 38 8.63 8.84 11.75 23.98
40 6.10 6.43 9.28
53 8.11 8.88 11.52
106T
54 8.71 8.70 11.72
SuU - 13.08 13.20 16.15
0 3.51 3.22 6.38
26T 4 8.83 8.26 11.56
8 3.80 3.73 6.78
37 5.50 5.59 8.56
48 5240 52T 38 8.66 8.72 11.70
40 6.17 5.67 8.94
106T 53 8.57 8.32 11.46
54 8.82 8.67 11.76
SuU - 12.97 13.00 16.00

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power , .
Band Channel Freq. Tones ofl?get [ngm] CorigBI?]wer [Ia'énr#]
[MHZ] ANT1 ANT2
0 3.74 3.27 6.52
26T 4 8.87 8.38 11.64
8 4.38 3.89 7.15
37 5.35 5.08 8.23
52 5260 52T 38 8.76 8.20 11.50
40 6.08 5.44 8.78
53 8.56 8.26 11.42
106t 54 8.40 8.34 11.38
SU - 13.51 12.91 16.23
0 3.53 3.45 6.50
26T 4 8.64 8.68 11.67
8 3.99 3.97 6.99
37 5.14 541 8.29
UNII-2A 60 5300 52T 38 8.30 8.61 11.47 23.49
40 5.71 5.91 8.82
53 8.43 8.67 11.56
106t 54 8.50 8.35 11.44
SU - 12.58 13.07 15.84
0 3.30 3.34 6.33
26T 4 8.52 8.69 11.62
8 3.86 3.85 6.87
37 5.63 5.65 8.65
64 5320 52T 38 8.60 8.64 11.63
40 6.29 6.34 9.33
53 8.53 8.20 11.38
1067 54 8.76 8.55 11.67
SuU - 13.12 13.04 16.09

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power \ _
Band Channel Freq. Tones ofl?get [ngm] CO”[;BI:T?]WH [Ia'énn']t]
[MHZz] ANT1 ANT2
0 5.70 6.08 8.90
26T 4 10.27 10.55 13.42
8 5.51 5.88 8.71
37 7.40 8.12 10.79
100 5500 52T 38 10.53 10.65 13.60
40 7.27 7.51 10.40
53 10.55 10.82 13.70
106t 54 10.40 10.62 13.52
SU - 14.95 15.06 18.02
0 6.41 5.33 8.91
26T 4 10.97 10.16 13.59
8 5.66 5.36 8.52
37 8.00 7.45 10.74
UNII-2C 116 5580 52T 38 10.94 10.31 13.65 23.49
40 7.85 7.15 10.52
53 10.84 10.28 13.58
1067 54 10.96 10.05 13.54
SuU - 15.44 14.54 18.02
0 5.90 5.75 8.84
26T 4 10.50 10.10 13.31
8 5.35 5.20 8.29
37 7.75 7.46 10.62
140 5700 52T 38 10.51 10.07 13.31
40 7.09 7.26 10.19
53 10.58 10.28 13.44
106t 54 10.30 10.13 13.23
SuU - 15.34 14.83 18.10

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power \ _
Band Channel Freq. Tones ofl?get [ngm] CO”[;BI:T?]WH [Ia'énn']t]
[MHZz] ANT1 ANT2
0 6.03 6.48 9.27
26T 4 10.30 10.89 13.62
8 5.18 5.89 8.56
37 7.36 7.82 10.61
149 5745 52T 38 10.24 10.62 13.44
40 7.34 7.39 10.38
53 10.35 10.95 13.67
106t 54 10.56 10.46 13.52
SU - 14.95 15.06 18.02
0 5.32 6.09 8.73
26T 4 10.28 10.51 13.41
8 5.18 5.01 8.11
37 7.69 8.16 10.94
UNII-3 157 5785 52T 38 10.53 10.57 13.56 30.00
40 7.39 7.60 10.51
53 10.26 10.92 13.61
1067 54 10.41 10.40 13.42
SuU - 15.34 14.23 17.83
0 5.44 5.94 8.71
26T 4 10.26 10.66 13.47
8 5.18 5.66 8.44
37 6.99 7.67 10.35
165 5825 52T 38 10.19 10.39 13.30
40 6.55 7.63 10.13
53 10.10 10.49 13.31
106t 54 10.20 10.72 13.48
SuU - 15.59 14.02 17.89

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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DATE: 2023-07-18

PSD Results
Center =1 Meas PSD Corr'd PSD
Band Channel | Freq. Tones | oot [dBm/MHz] PSD Limit
[MHz] ANT1 ANT2 [dBm/MHz] | [dBm/MHz]
0 2.62 1.73 5.21
26T 4 4.59 5.00 7.81
36 5180 8 1.21 1.74 4.49
SU - 3.21 3.69 6.62
0 0.76 1.27 4.03
26T 4 4.65 4.86 7.76
UNII-1 40 5200 8 1.40 179 461 11.00
SU - 3.23 3.07 6.31
0 1.21 1.00 4.12
26T 4 4.92 4.64 7.79
48 5240 8 1.72 1.23 4.49
SU - 3.54 2.96 6.42
0 1.19 0.56 3.90
26T 4 4,98 4.33 7.68
52 5260 8 1.77 1.49 4.64
SU - 3.50 2.50 6.19
0 2.86 0.29 4.77
26T 4 6.83 4.33 8.76
UNII-2A 60 5300 8 387 139 c 8o 11.00
SU - 4.36 2.22 6.58
0 2.21 0.12 4.30
26T 4 5.22 4.40 7.84
64 5320 8 2.24 1.06 4.70
SU - 4.11 2.94 6.73
0 4.25 3.70 6.99
26T 4 7.61 6.68 10.18
100 5500 8 3.87 3.49 6.69
SU - 5.94 5.48 8.88
0 4.90 3.66 7.34
26T 4 8.22 6.53 10.47
UNII-2C 116 5580 8 483 310 706 11.00
SU - 6.70 5.03 9.10
0 3.95 3.98 6.98
26T 4 6.99 7.19 10.10
140 5700 8 4.08 3.85 6.98
SU - 6.22 5.84 9.19

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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Center Meas PSD Direct. Corr'd PSD
RU [dBm] . o
Band Channel | Freq. Tones offset Gain PSD Limit
[MHZz] ANT1 ANT2 [dBI] [dBm] [dBm]

0 1.18 1.75 : 4.49

149 5745 26T 4 5.80 5.87 : 8.84

8 1.03 1.72 = 4.40

SuU - 3.33 2.94 = 6.30

0 1.10 2.00 s 458
26T 4 4.92 5.63 - 8.30 30.00

NII- 157 7

UNII-3 > >785 8 0.47 1.22 - 3.87 /500kHz

SuU - 3.48 1.99 S 5.96

0 1.17 1.95 = 459

165 5825 26T 4 4,95 5.42 : 8.20

8 0.87 1.26 c 4.08

SU - 3.05 0.77 = 5.22

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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DATE: 2023-07-18

10.2.7.

802.11ax HE40 MODE

Output Power Results

Center

Average Power

Corr'd

Band Channel Freq. Tones ofl?get [dBm] Power [Ialgqr:]t]
[MHZ] ANT1 ANT2 [dBm]
0 541 5.04 8.24
26T 9 8.73 8.26 11.51
17 6.93 6.35 9.66
37 6.22 5.96 9.10
52T 41 8.37 7.96 11.18
44 7.61 7.20 10.42
38 °190 53 8.94 8.18 11.59
106T 54 8.75 8.39 11.58
56 8.65 8.48 11.58
49T 61 8.53 8.20 11.38
62 8.45 8.22 11.35
SuU - 11.26 10.65 13.98
UNII-1 23.98
0 5.25 5.29 8.28
26T 9 8.47 8.69 11.59
17 6.43 6.47 9.46
37 5.97 6.51 9.26
52T 41 8.35 8.61 11.49
e 5230 44 7.26 7.48 10.38
53 8.20 8.60 11.41
106T 54 8.74 8.74 11.75
56 8.31 8.52 11.43
61 8.28 8.67 11.49
242T
62 8.31 8.72 11.53
SuU - 11.02 11.19 14.12

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power , .
Band Channel Freq. Tones ofl?get [dBm] CorigBI?]wer [Ia'énr#]
[MHz] ANT1 ANT?2
0 5.17 5.73 8.47
26T 9 8.60 8.78 11.70
17 6.59 6.91 9.76
37 5.86 6.68 9.30
52T 41 8.11 8.86 11.51
44 6.93 7.70 10.34
54 5210 53 8.26 8.47 11.38
106T 54 8.13 8.66 11.41
56 8.22 8.48 11.36
61 8.22 8.47 11.36
2421 62 8.46 8.64 11.56
SuU - 10.95 11.48 14.23
UNII-2A .

0 4.85 5.19 8.03 23.94
26T 9 8.36 8.29 11.34
17 6.39 6.17 9.29
37 5.84 6.11 8.99
52T 41 8.36 8.35 11.37
44 7.36 7.08 10.23
62 5310 53 8.49 8.52 11.52
106T 54 8.52 8.24 11.39
56 8.83 8.48 11.67
61 8.49 8.67 11.59
2421 62 8.64 8.24 11.45
SuU - 10.99 10.72 13.87

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power \ _
Band Channel Freq. Tones ofl?get [ng m] CO”[;BI:T?]WH [Ia'énr:]t]
[MHZ] ANT1 ANT2
0 7.69 8.94 11.37
26T 9 9.63 10.88 13.31
17 7.06 8.18 10.67
37 8.56 10.46 12.62
52T 41 10.04 11.20 13.67
44 8.06 9.62 11.92
102 °510 53 9.85 11.18 13.58
106T 54 9.95 11.25 13.66
56 9.87 11.16 13.57
61 9.37 11.09 13.32
2421 62 9.75 10.89 13.37
SuU - 12.31 13.49 15.95
0 8.06 8.22 11.15
26T 9 10.33 10.53 13.44
17 7.15 7.34 10.26
37 9.18 9.78 12.50
52T 41 10.34 10.40 13.38
44 8.32 8.57 11.46
UNII-2C 110 5550 53 10.42 1027 13.36 23.94
106T 54 10.56 10.60 13.59
56 10.60 10.31 13.47
61 10.63 10.53 13.59
2421 62 10.73 10.62 13.69
SuU - 12.95 13.04 16.01
0 8.45 9.12 11.81
26T 9 10.49 10.68 13.60
17 7.78 7.83 10.82
37 9.53 9.42 12.49
52T 41 10.27 10.31 13.30
134 5670 44 8.25 8.40 11.34
53 10.59 10.59 13.60
106T 54 10.52 10.68 13.61
56 10.54 10.61 13.59
61 10.53 10.52 13.54
2421 62 10.62 10.49 13.57
SuU - 13.25 13.01 16.14

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power , .
Band Channel Freq. Tones ofl?get [dBm] CO”[;BI:T?]WH [Ia'énr:]t]
[MHZ] ANT1 ANT2
0 8.60 9.34 12.00
26T 9 10.73 10.47 13.61
17 7.71 8.05 10.89
37 9.17 10.09 12.66
52T 41 10.42 10.81 13.63
44 8.46 8.73 11.61
151 >735 53 10.31 10.35 13.34
106T 54 10.73 10.63 13.69
56 10.16 10.45 13.32
61 10.39 10.98 13.71
2421 62 10.30 10.66 13.49
SU - 12.90 12.85 15.89
UNII-3 .

0 7.65 8.65 11.19 30.00
26T 9 9.93 10.45 13.21
17 6.95 7.53 10.26
37 9.03 10.05 12.58
52T 41 10.16 10.64 13.42
44 8.33 9.01 11.69
159 S795 53 10.37 11.13 13.78
106T 54 10.11 10.99 13.58
56 10.54 10.71 13.64
61 10.07 11.01 13.58

242T

62 10.36 10.79 13.59
SuU - 12.63 13.29 15.98

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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FCC ID: A3LSMX516B

DATE: 2023-07-18

PSD Results
Center =1 Meas PSD Corr'd PSD
Band Channel | Freq. Tones | oot [dBm/MHz] PSD Limit
[MHz] ANT1 ANT2 [dBm/MHz] | [dBm/MHz]
0 2.16 2.42 5.30
26T 9 5.41 5.40 8.41
38 5190 17 4.06 3.66 6.88
SU - -1.72 -2.81 1.13
UNII-L 0 2.49 2.98 5.75 11.00
26T 9 571 5.84 8.79
46 5230 17 4,11 4.32 7.23
SU - -1.25 -1.90 1.80
0 2.77 3.25 6.03
26T 9 6.13 6.07 9.11
54 5270 17 4.29 4.64 7.48
SU - -2.27 -2.13 1.16
UNII-2A 0 4.72 1.54 6.42 11.00
26T 9 8.09 4.82 9.77
62 5310 17 6.78 3.62 8.49
SU - 0.41 -3.54 2.23
0 591 6.21 9.07
26T 9 7.48 8.24 10.88
102 5510 17 5.27 5.97 8.64
SU - 0.38 0.85 3.98
0 6.11 5.90 9.02
26T 9 8.37 7.47 10.95
UNII-2C 110 5550 17 5 68 5 06 839 11.00
SU - 0.78 -0.10 3.72
0 6.75 6.16 9.47
26T 9 7.83 7.87 10.86
134 5670 17 5.72 4.50 8.16
SU - 0.33 -0.27 3.40
* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
Center RU Meas PSD Direct. Corr'd PSD
Band Channel | Freq. Tones offset [dBm] Gain PSD Limit
[MHz] ANTL | ANT2 [dBI] [dBm] [dBm]
0 3.58 3.92 - 6.77
26T 9 5.95 5.90 - 8.94
151 5755
17 3.02 3.28 = 6.16
SuU - -3.4 -2. = .
UNIL-3 3.40 58 0.39 30.00
0 2.48 3.83 - 6.22 /500kHz
26T 9 4.46 5.26 - 7.89
159 5795
17 2.62 2.96 = 5.80
SuU - -2.60 -2.04 = 1.05

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.8. 802.11ax HE80 MODE

Output Power Results

Center RU Average Power Corr'd Limit
Band Channel Freq. Tones offset [dBm] Power [dBm]
[MHZz] ANT1 ANT2 [dBm]
0 2.86 3.00 5.94
26T 18 8.52 8.59 11.57
36 5.59 5.72 8.67
37 4.17 4.51 7.35
52T 45 8.46 8.55 11.52
52 7.10 7.17 10.15
53 8.44 8.33 11.40
UNII-1 42 5210 106T 57 8.31 8.39 11.36 23.98
60 8.61 8.57 11.60
61 8.66 8.60 11.64
242T 62 8.82 8.57 11.71
64 8.48 8.62 11.56
65 8.49 8.46 11.49
4841 66 8.60 8.78 11.70
SuU - 7.25 6.95 10.11
0 2.92 3.07 6.01
26T 18 8.58 8.71 11.66
36 5.57 5.51 8.55
37 4.26 4.64 7.46
52T 45 8.53 8.42 11.49
52 7.19 7.11 10.16
53 8.58 8.85 11.73
UNII-2A 58 5290 106T 57 8.37 8.44 11.42 23.98
60 8.05 8.53 11.31
61 8.34 8.65 11.51
242T 62 8.66 8.64 11.66
64 8.26 8.78 11.54
484T 65 8.45 8.72 11.60
66 8.37 8.52 11.46
SuU - 7.30 7.10 10.21

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power \ .
Band Chalnne Freq. Tones ofFlfsUet [ngm] Corr[ddBFr;c]J]wer [Ia'énr#]
[MHZ] ANT1 ANT?2
0 6.89 7.50 10.22
26T 18 10.23 10.91 13.59
36 4.87 5.53 8.22
37 8.29 8.96 11.65
52T 45 9.98 10.93 13.49
52 6.85 7.55 10.22
53 10.10 10.64 13.39
106 5530 106T 57 10.17 10.84 13.53
60 9.97 10.54 13.27
61 10.24 10.87 13.58
242T 62 10.18 10.85 13.54
64 9.91 10.56 13.26
65 9.94 10.51 13.24
4841 66 10.25 11.04 13.67
SU - 11.95 12.45 15.22
UNIl-2¢ 0 7.71 6.93 10.35 23.98
26T 18 11.15 10.34 13.77
36 5.94 5.21 8.60
37 9.56 8.69 12.16
52T 45 10.76 10.11 13.46
52 7.64 6.88 10.29
53 11.09 10.23 13.69
122 5610 106T 57 10.96 9.72 13.39
60 11.07 9.89 13.53
61 10.88 10.22 13.57
242T 62 10.95 9.95 13.49
64 11.00 9.55 13.35
65 11.00 10.06 13.57
4841 66 10.78 9.86 13.35
SuU - 12.69 11.53 15.16

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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Center Average Power \ _
Band Channel Freq. Tones ofl?get [ngm] CO”[;BI:T?]WH [Ia'énn']t]
[MHZ] ANT1 ANT2
0 6.90 7.40 10.17
26T 18 10.47 10.67 13.58
36 5.12 5.06 8.10
37 8.91 9.23 12.08
52T 45 10.54 10.62 13.59
52 7.54 7.52 10.54
53 10.31 10.70 13.52
UNII-3 155 5775 106T 57 10.45 10.26 13.37 30.00
60 10.79 10.28 13.55
61 10.76 10.53 13.66
242T 62 10.76 10.64 13.71
64 10.67 10.66 13.68
65 10.55 10.79 13.68
4847 66 10.62 10.68 13.66
SU - 12.43 11.99 15.23

* Calculation of Output Power : Average Power = Meas Power + Duty CF[dB]
Corr'd Power = Antl Average Power + Ant2 Average Power
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PSD Results

0 -0.34 -0.74 2.47
26T 18 4.70 3.79 7.28

UNII-1 42 5210 36 508 570 580 11.00
SuU - -10.09 -9.09 -6.13
0 0.04 -0.66 2.72
26T 18 4.97 4.02 7.53

UNII-2A 58 5290 36 >88 5 1e cos 11.00
Su - -9.11 -9.82 -6.02
0 5.20 4.95 8.09
26T 18 7.26 6.58 9.94
106 5530 36 3.54 2.92 6.25
Su - -2.82 -2.86 0.59

UNII-2C 0 5.84 4.92 8.41 11.00
26T 18 7.091 7.14 10.55
122 5610 36 3.99 2.61 6.36
Su - -2.99 -3.65 0.12

0 2.15 2.70 - 5.44
26T 18 5.36 5.63 - 8.51 30.00
SRl 155 5775 36 0.55 0.81 - 3.69 /500kHz
SuU - -5.74 -5.99 - -2.43

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.9. STRADDLE CHANNEL(802.11ax)
Output Power Results(SU)

Center | Meas Power [dBm] Corr'd Limit
Mode | Band [||:vr|ﬁ|qz] ANT1 ANT2 Fdoé"’rﬁ]r [dBm]
e || g | ST |0 | 0w | m

* Calculation of Output Power : Corr'd Power = Antl meas. Power + Ant2 meas. Power + Duty CF [dB]

PSD Results(SU)

Center Meas PSD Corr'd Limit
Mode Band Freq. [dBm/MHZz] DCCF. PSD [dBm/
[MHzZ] | ANT1 ANT?2 [dBm] MHz]
UNII-2C 5.60 5.88 0.15 8.90 11.00

712240 UNII-3 5720 1.06 0.76 0.15 4.07 30.00/500kHz
UNII-2C 0.99 0.47 0.35 4.10 11.00

RS0 UNII-3 5710 -4.75 -5.48 0.35 -1.74 30.00/500kHz
UNII-2C -3.38 -4.01 0.42 -0.25 11.00

HE80 UNII-3 5690 -9.69 -10.60 0.42 -6.69 30.00/500kHz

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]

Output Power Results(RU)

Vod B Clizenter Meas Power [dBm] gorr'd Limit
ode an req. ower

[MHZ] ANT1 ANT2 [dBm] [dBm]

HE20 UNII-2C 5720 8.45 8.41 11.44 22.45

UNII-3 (6RV) 1.80 1.74 4.78 30.00

HE40 UNII-2C | 5710 10.80 10.74 13.78 22.49

UNII-3 (15RV) -3.23 -3.15 -0.18 30.00

HESO UNII-2C | 5690 10.55 9.07 12.88 22.56

UNII-3 (34RV) -3.61 -4.92 -1.21 30.00

* Calculation of Output Power : Corr'd Power = Antl meas. Power + Ant2 meas. Power + Duty CF [dB]

PSD Results(RU)

Center Meas PSD Corr'd Limit

Mode Band Freq. [dBm/MHZ] DCCF. PSD [dBm/
[MHZ] ANT1 ANT2 [dBm] MHz]

HE20 UNII-2C | 5720 7.28 7.38 0.00 10.34 11.00
UNII-3 (6RU) 3.39 3.76 0.00 6.59 30.00/500kHz

wgao  |LUNIF2C | 5710 8.26 7.07 0.00 10.72 11.00
UNII-3 (15RU) -2.62 -4.27 0.00 -0.36 30.00/500kHz

neso  |UNI-2C | 5690 7.69 5.90 0.00 9.90 11.00
UNII-3 (34RU) -3.22 -4.97 0.00 -1.00 30.00/500kHz

* Calculation of PSD: Corr'd PSD = Antl PSD + Ant2 PSD + Duty CF [dB]
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10.2.10.

OUTPUT POWER AND PPSD PLOTS(WORST CASE)
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802.11ac VHT80 / ANT1 / 5530 MHz

802.11ac VHT80 / ANT2 / 5530 MHz
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UNII Straddle Ch. IEEE 802.11a mode Output Power and PSD

51078 N 51078 .
Swept Sa + Swept SA +
KEYSIGHT ot i P Z S0t Aten 47dB [PNCE Hest Wide e Power (RS0 1 2 6 |KEYSIGHT ineut i npul Z 500 AtlendZdd  [PNOHestWide Type: Power (5] | 1 2 4 6
[T Preory: (Gate: O waltokd: 1001001y (TR e A ] itk 100900 v v
Al At [Frea Rel Int45) W Paih. Bypass | Gain. Low . Fres Run Algn. Ao FreaRef. I01(S)  wW P Bypass T Cain. Low g, Free Run
v INFE. Acaplive Sig Trac, O AN NN NN o NFE Adsptive S Track, OF AL
1 Specinam 'J Mkr3 5.727 385 GHz 1 Spectnum | MKr3 5.727 330 GHz
ScalelDiv 10 d& Ref Level 30.00 dBm Band Power 6.880 dBm| Scale/Div 10 8 Ref Level 30.00 dBm Band Power 7.273 dBm
Log I ) I
2 A B e [ 3
. | o e & RO S S + LIS ) ===
20 = —— i
oo - — P i
o .
(Center 572000 GHz #ideo BW 3.0 MHz" Span 40.00 MHz (Center 5.72000 GHz #ideo BW 3.0 MHZ" Span 40.00 MHz]
[#Res BW 1.0 MHz. Swesp 1.33 ms (20001 pts) [#Res BW 1.0 MHz Sweep 1.3 ms (20001 pts)
5 Marker Table . 5 harker Tabke N
Wiode | Trace | Scale X ¥ | Funcion | Funciion Wigh Fundiion Vaiue | fiode | Trace | Scale X ¥ | Fundion | Funciion Widh  Funciion Value |
TN T 5720 020GHz 3,028 dBr| Band Power 10,50 MHz 15,458 B TN T 57I8B10GHz  4.208 dBm| Band Pawer 1070 MHz 16.008 dBm
2 N ' 5.717 635 GHz___4.891 aBm|_Band Power 1473 MKz 14,810 GBm| 2 N 1 5717480 GH2__4.715 08m|_Bang Power 15,04 MHz. 15.385 0BM
e o 3 [ Band Power i ' T 5 3 i~ Fand Paer m
4 I 4 I
5 5
[ I 1 [ | 1
4 17,2023 ovd 17,2028 s
o0 el)[? R Ui B | W o7 e SolL ISP
201 . o .
Swept SA |+ Swepl SA +
KEYSIGHT it i PPz 0D AmendndE  [PNC HestWioe g R — KEYSIGHT input ke Uiz 00 Aterd0dE  [PNOBestWise Type: PoweraS) | 1 5 5 o
Preamg: Ot oste: Of gl 1001100 S Pracemgy o (Cate: 0 giHoid 1004100 e
RL. e [Fraq Ref.Int45) it Path. Standard ¥ Gain. Low ra. Free Run I AL e Fi53 Ref. Int(S) LW Path. Standard | Gain: Low 1q. Fran Run (A v
v INFE. Az St ek, O ANNNNN o NFE Asaptre 5w Track. O ALLLL]
1 Speemm 'J Mkr1 5.722 017 50 GHz| 1 Specinm v Mkr1 5.721 413 75 GHz
Scale/Div 10 48 Ref Level 20.00 dBm 5.806 dBm)| Scale/Div 10 dB Ref Lavel 20.00 dBm 5.167 dBm|
Log T Log
0o 1 10.0 1
S S s N N R SO SV S R
s 000 e
i v 7
Mww‘* e L
¢ A
. gt " e
(By——— [T
500 00
0o 10
Start 5,70000 GHz #uideo BW 3.0 MHz" Stop 5.72500 GHz, Start 5.70000 GHz #ideo BW 3.0 MHz" Stop 5.72500 GHz|
[#Res BW 1.0 MHz. Swoep 1.3 ms (20001 pis) [aRes BW 1.0 MHz Swesp 1.33 ms (20001 pts)
105, 2023 7 Ve 1ul 05, 2023 x|
€9 Cdl? ERe Sl B | e o2 RS R
2904 . a .
Swept SA + Swept SA +
KEYSIGHT rout 1 P Z 00 Aten 3B [INCE Hest Wide Type: Power (W] 1 2 KEYSIGHT ineut i InpulZ 506 Aten 308 [PNOHestWide Typea: Power (a5 | 1 2 4 6
[T e (Gate: OF bglboks 100400 4y vy (TR e (Gstec OF K 100100y e
[Fre Ref.Int45) W Faih. Standerd ¥ Gain. Low . Freo Run Frea Rof. I04(S) W Path. Standard | Gain. Low g, Free Fun
v INFE. Adaplive Sig Track, O an NN ) NFE Adsplive S Track, OF L]
1 Spacinm 'J Mkr1 5.726 581 0 GHz| 1 Spectnum i Mkri 5.725 222 0 GHz|
ScalelDiv 10 d& Ref Level 20.00 dBm -0.240 dBm| Scale/Div 10 B Ref Level 20.00 dBm 0.318 dBm|
Log Log
0o
1
000
o il S
, I e -
o 0
Start 5.725000 GHz #Video BW 1.6 MHZ" ‘Stop 5.735000 GHz Start 5.725000 GHz #ideo BW 1.6 MHZ" Stop 5.735000 GHz
[#Res BW 510 kHz. Swoap ~17.8 ms (20001 pls) [#Res BW 510 kHz Swoep ~17.8 ms (20001 pts)
44 05, 2023 N vl dul 05, 2023 |
CRE B LI 3| W C el ? R SoIL RN

Page 62 of 111
UL KOREA LTD. Suwon Laboratory FORM ID: FCC_15E(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.




REPORT NO: 4790841155-E8V1 DATE: 2023-07-18
FCC ID: ASLSMX516B

UNII Straddle Ch. IEEE 802.11n HT20 mode Output Power and PSD
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UNII Straddle Ch. IEEE 802.11n HT40 mode Output Power and PSD
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