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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE/5G NR Laptop + BT/BLE, DTS/UNII a/b/g/n/ac/ax
MODEL NUMBER: NP545XLA, NP545XLA-KALTT, NP545XLA-KA1VZ

SERIAL NUMBER: FLKRO1R2S00430 (CONDUCTED);

FLKJ930R400094X (RADIATED);

DATE TESTED: 2021-04-20 ~ 2021-06-14;

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/Fail 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
Junwhan Lee 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
X] Chamber 2
X] Chamber 3

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.

42. 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 3.01 dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 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
115:2007.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

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

This report covers the Samsung models NP545XLA, NP545XLA-KAL1TT and
NP545XLA-KALVZ. These models are identical in hardware except below.

NP545XLA-KALTT: eSIM IC unmounted on PCB.
NP545XLA-KA1VZ: There is no difference in hardware(Supported RF band is different).

With some pre-scan, model NP545XLA was set for final test

WiFi operating mode

Frequency rage Mode ANT1 ANT2
802.11a MIMO TX/RX TX/RX

5GHz 802.11n MIMO TX/RX TX/RX

(5180 MHz ~ 5825 MHz) | 802.11ac MIMO TX/RX TX/RX
802.11ax MIMO TX/RX TX/RX

Simultaneous TX Condition
Simultaneous Tx Condition - RSDB

5GHz 2.4GHz
Mode # of TX WLAN WLAN Test
ANT1 ANT2 ANT1 ANT2 Cese
2.4GHz + 5GHz
RSDB MIMO 4 O @ o o) o
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802.11ax RU allocations

RU offset : 3 bgd
RU offset :
RU offset :
RU offset : 61
- HE 20 Mode -

RU offset:

e l-l.lll-l.l l.l.lll.l.l cho

RU offset:

l_lll_l l_lll_l cae

RU offset:

_ _ e

RU offset:
12 1

Wi

RU offset: 65

- HE 40 Mode -

Ruoff;el ] w 1n 13 14 15 16 17 l.EJ 19 20 21 22 23 24 25 26 27 2829 30 31 32 33 34 35

“_mwmun“m-m“m

RU offset: 37

RU offset: 65 66
12 1"
v S e usahle Tones 5 DG
RU offset: 67
- HE 80 Mode -
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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 | SU Note

61/

HE40

26T

0

9

17

52T

37

41

44

106T

53

54

56

242T

61

62

484T /| SU Noe

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) 242T 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 5%3?\%32 2422T6/Tsu 616/_ UNII 2C & UNII 3
HE40 557t{gdl\i|'_|ez 4842T6-/I—SU 6;3 : UNII 2C & UNII 3
HE80 S%tggdl\%ez 9962Te/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 16.87 48.64
5180 - 5240 802.11n(HT20) MIMO 16.50 44.67
802.11ax(HE20) MIMO 16.63 46.03
- 802.11n(HT40) MIMO 16.54 45.08
UNII-1 5190 - 5230 ( )
802.11ax(HE40) MIMO 13.38 21.78
5910 802.11ac(VHT80) MIMO 14.60 28.84
802.11ax(HE80) MIMO 13.51 22.44
802.11a MIMO 16.81 47.97
5260 - 5320 802.11n(HT20) MIMO 17.42 55.21
802.11ax(HE20) MIMO 16.60 45.71
- 802.11n(HT40) MIMO 16.55 45.19
UNii-2A 5190 - 5230 L)
802.11ax(HE40) MIMO 13.21 20.94
802.11ac(VHT80) MIMO 14.62 28.97
5270 - 5310
802.11ax(HE80) MIMO 13.41 21.93
802.11a MIMO 16.99 50.00
5500 - 5720 802.11n(HT20) MIMO 17.53 56.62
802.11ax(HE20) MIMO 16.06 40.36
- 802.11n(HT40) MIMO 16.55 45.19
Unil-2C 5510 - 5710 L)
802.11ax(HE40) MIMO 13.79 23.93
802.11ac(VHT80) MIMO 15.62 36.48
5530 - 5690
802.11ax(HE80) MIMO 13.67 23.28
802.11a MIMO 16.77 47.53
5745 - 5825 802.11n(HT20) MIMO 17.36 54.45
802.11ax(HE20) MIMO 15.50 35.48
UNII-3 802.11n(HT40) MIMO 16.34 43.05
5755 - 5795
802.11ax(HE40) MIMO 13.61 22.96
5775 802.11ac(VHT80) MIMO 15.62 36.48
802.11ax(HE80) MIMO 13.10 20.42
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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 unique 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 1.55 4,75 6.31
UNII 2A

5250 - 5350 2.07 5.14 6.75
UNII 2C

5470 - 5725 0.41 5.57 6.38
UNII 3

5795 - 5850 1.50 4.73 6.27

“Antl” and “Ant2” as indicated in antenna specification are written as ANT1 and ANT2 in this
report.

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 Aér;:gg?na 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 VHTS80 802.11ac VHT80 2TX
802.11ax HE80(SU) 802.11ax HE80 RU(996T) 2TX 802.11ax HE80 SU 2TX
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5.4. 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.

i. Worst Axis Condition
The fundamental and radiated spurious emission were investigated in three orthogonal
orientations X, Y and Z, it was determined that below orientation was worst-case orientation
for each antenna.

Worst Case
Antenna
X Y Z
ANT1 - Laptop -
ANT2 - Laptop -
ANT ALL - Laptop -

ii. Foldable Condition
The Fundamental of the EUT was investigated in four foldable conditions.

[Fold, Laptop(90degree)]

Fold

Laptop(90 degree)

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

802.11a mode: 6 Mbps 2Tx 802.11n HT20 mode: MCS0 2Tx 802.11ax HE20 mode: MCSO0 2Tx
802.11n HT40 mode: MCSO0 2Tx 802.11ax HE40 mode: MCSO0 2Tx
802.11ac VHT80 mode: MCS0 2Tx 802.11ax HE80 mode: MCSO0 2Tx
Radiation test for 802.11a/n HT20 & HT40 / ac VHT80 / ax HE20 & HE40 & HE80 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 :

Band-Edge & Spurious Emission

Band-Edge Spot-Check

Band-Edge & Spurious Emission Spot-Check

SISO Target[dBm)] MIMO Target[dBm]
Mode Band
802.11ax 802.11ax
802.11a 802.11n 802.11ac 802.11a 802.11n 802.11ac
(SV) (SV)

UNI-1 14 14 13 13 17 17 16 16
5GHZ UNII-2A 14 14 13 13 17 17 16 16
(20 MHz) UNII-2C 14 14 13 13 17 17 16 16
UNII-3 14 14 13 13 17 17 16 16

13 13 16 16
UNIF1 38ch: 12 38ch: 12 10 38ch: 15 38ch: 15 13
5GHZ UNII-2A 13 13 10 16 16 13
(40 MHz) UNII-2C 13 13 10 16 16 13
13 13 10 16 16 13

13 16
42ch: 12 10 42ch: 15 13

13 16
5GHZ UNIF2A 58ch: 12 10 58ch: 15 13
(80 MHz) UNII-2C 13 10 16 13
13 10 16 13

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

offset

Test Case

ANT1 [ ANT2 | MIMO

Band Mode | Freq. Tone
HE20 5200 26T
UNII-1

5190

HE40 26T

HE80 5210 26T

UNII-2A HE20 5300 26T
5500

UNII-2C HE20 26T
5745

UNII-3 HE20 26T

Notel. Radiated spurious test was performed on the lower tone(26T) with worst average power.
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 R37R32A00XADK3 N/A
Data Cable SAMSUNG EP-DW767JWE N/A 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
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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 08-19-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-13-22
Antenna, Horn, 18 GHz ETS 3115 00167211 07-27-22
Antenna, Horn, 18 GHz ETS 3115 00161451 08-15-22
Antenna, Horn, 18 GHz ETS 3117 00168724 07-27-22
Antenna, Horn, 18 GHz ETS 3117 00168717 08-15-22
Antenna, Horn, 18 GHz ETS 3117 00218957 01-15-23
Antenna, Horn, 40 GHz ETS 3116C 00166155 01-15-23
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-06-21
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-04-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 | 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 | 08-05-21
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-21
EMI Test Receiver, 44 GHz R&S ESwW44 101590 08-04-21
Average Power Sensor Agilent / HP U2000 MY54270007 | 08-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
Attenuator PASTERNACK PE7087-10 A009 08-05-21
EMI Test Receive, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100457 08-03-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-04-21
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-04-21
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-04-21
LISN R&S ENV-216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
Termination WEINSCHEL M1406A TO1 08-05-21
Attenuator WEINSCHEL WA76-30-21 AO015 08-05-21
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 PASS
15.407 | TX Cond. Power 5.15-2.25, < 24dBm or PASS
@)(2) 5.25-5.35 & 5.47-5.725 11+10Log(26dB BW)
15.407 d d d d
(@)(3) TX Cond. Power 5.725-5.825 < 30dBm Condcute PASS
15407 1 bop (5.2,5.3,5.5GHz) <11dBm PASS
(@)(5)
1(2)‘(“5))7 PSD (5.8GHz) 30dBm per 500kHz PASS
15.207 (a) | AC Power Line conducted Section 13 PASS
emissions
15.407 (b) Radiated
& 15.209 Radiated Spurious Emission < 54dBuV/m PASS
15407 . : Note
")2) Dynamic Frequency Selection N/A Condcuted PASS

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.

Page 20 of 121

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E(04)
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: 4789893923-E9V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

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 2.828 2.926 0.967 96.651 0.15
802.11n(HT20) MIMO 2.512 2.610 0.962 96.245 0.17
802.11n(HT40) MIMO 2.384 2.482 0.961 96.052 0.17
802.11ac(VHT80) MIMO 1.136 1.233 0.921 92.133 0.36
Mode ANT. Tone On Time Period Duty_ Cycle X Duty Cycle X Ec)gtr);e(giglr?
[ms] [ms] [Linear] [%6] Factor[dB]
26T 5.079 5.186 0.979 97.937 0.09
80|§|.51210ax MIMO 52T 5.075 5.174 0.981 98.087 -
106T 4.767 4.866 0.980 97.965 0.09
SuU 4,503 4.602 0.978 97.849 0.09
26T 5.063 5.185 0.976 97.647 0.10
52T 5.036 5.173 0.974 97.352 0.12
802 1X | MIMO | 106T | 4740 | 4879 0.972 97.151 0.13
242T 4,494 4,594 0.978 97.823 0.10
SuU 4.459 4.559 0.978 97.807 0.10
26T 5.047 5.179 0.975 97.451 0.11
52T 5.032 5.165 0.974 97.425 0.11
802.11ax 106T 4.733 4.864 0.973 97.307 0.12
HE80 MIMO
242T 4.477 4.594 0.975 97.453 0.11
484T 4.474 4573 0.978 97.835 0.10
SuU 4.253 4.355 0.977 97.658 0.10

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.

Keysight Spectrum Analyzes - Swept SA
R F 5

DUTY CYCLE PLOTS

#Avg Type: RMS

Keysight Spectrum Analyzes - Swept SA
R F 5

#Avg Type: RMS

PO Fast -+ Trig:RFBurst
WFGalnLow

PO Fast -+ Trig:RFBurst
WFGalnLow Atien: 40 B Atten: 40 6B
Mkr3 2.92 Mkr
0 caidv_ Ref 30.00 dBm 0.04 dB 0 caidv_ Ref 30.00 dBm
g ok \ i
Center 5.500000000 GHz Span 0 Hz Center 5.500000000 GHz Span 0 Hz
#VBW 50 MHz Sweep 10.00 ms (20001 pts] Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts]
2826 ms 16.66 dBm t 2610 ms 16.68 dBm
2 to(a 2828 ms (8) 18548 2 to(a 2512ms (8) 28348
3 t (sl 2826 ms (A} 0.04 dB 3 t (sl 2610 ms (A} 0.00 dB
4 4
[ [
[ [
7 7
8 8
9 9
10 10
1 1

802.11a MIMO

Keytight Spectrum Aalze - Swept 54
WL

#Avg Type:

Keytight Spectrum Aalze - Swept 54
WL

802.11n HT20 MIMO

#Avg Type: RMS

RMS

NG Fast e Trig: RF Burst
IFGain:Low Al

PN Fast -»- Trig:RFBurst
1FGainiLow A
0 caidv_ Ref 30.00 dBm 1.30dB 0 caidv_ Ref 30.00 dBm
iy -
O @ 4 0%
f ¥
Center 5.510000000 GHz Span 0 Hz Center 5.530000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts) Res BW & MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)
K MoOg TRC] SCL L FUNCTION ] FRCTONWIOTHL FUNCTION e -
1 N 2481 ms dBm 1 1233 ms 463 dBm
2 A1 t (A 2384 ms (4) 134dB 2 t (A 1.136 ms (4) 336dB
= t (sl 2482 ms () 130dB 3 t (sl 1233 ms () 0.40 dB
4 4
[ [
[ [
7 7
8 8
9 9
10 10
1 1

802.11ac VHT80 MIMO

802.11n HT40 MIMO

Keytight Spectrum Aalze - Swept 54
WL

#Avg Type: RMS

Keytight Spectrum Aalze - Swept 54
WL

#Avg Type: RMS

NG Fast e Trig: RF Burst
IFGain:Low Al

0 dBidiv

PN Fast -»- Trig:RFBurst
1FGainiLow A
Ref 30.00 dBm 0 caidv_ Ref 30.00 dBm 0.21dB
? @ 9 @
Center 5.500000000 GHz Span 0 Hz Center 5.500000000 GHz Span 0 Hz
#VBW 50 MHz Sweep 20.00 ms (20001 pts) #VBW 50 MHz Sweep 20.00 ms (20001 pts)

e
1 6377 ms 883 dBm
2 A1 to@) 5079 ms (A) 38308
= t (sl 5.186 ms () 024dB
4
6
6
7
8
9
10
il

a1 to(a)
a1 t (8

4

&

[

7

8

9

10

1

021dB

5174ms (4]

802.11ax HE20 26T MIMO

802.11ax HE20 52T MIMO
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Keysight Spectrum Analyzer - Swept 54 Keysight Spectrum Analyzer - Swept 54
R F R F T
#Avg Type: RMS

#Avg Type: RMS

FND: Fost s THD st PHO: Fost ~s-  THO st
WFGalnLow Atten: 40 4B WFGainLow Atten: 40 4B
0 ceidiv_ Ref 30.00 dBm 0 ceidiv_ Ref 30.00 dBm
; |
\ 3 U
Center 5.500000000 GHz Span 0 Hz Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts)

TH FUNCTION VALUE =

9731 ms 1243 dBm 9203 ms 9.43 dBm
2 A1 t o) 4767 ms (A) -5.08 dB 2 A1 t o) 4503 ms (4) 1.36 dB
3l a1 t ) 4866 ms (&) .26 dB 3l a1 t ) 4.602ms (&) 0.56 dB
4 4
6 6
5 5
7 7
8 8
9 9
10 10
il il

802.11ax HE20 SU MIMO

802.11ax HE20 106T MIMO

#Avg Type: RMS

PHO: Fost ~s-  THO st PHO: Fost ~s-  THO st
WFGalnLow Atten: 40 4B WFGainLow Atten: 40 4B
0 ceidiv_ Ref 30.00 dBm 0 ceidiv_ Ref 30.00 dBm
0 & 0 (0
Center 5.510000000 GHz Span 0 Hz Center 5.510000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts)

TH FUNCTION VALUE =

B.75 6.68dBm B.600 ms 7.56 dBm

2 A1 t (a1 5.063 ms (&) 349d8 2 A1 t (a1 5.036 ms (&) 5.29dB

3l a1 t (Al 5185 ms (&) 0.05dB 3l a1 t (Al 5473 ms (&) 081d8
4 4
[ [
[ [
7 7
8 8
] ]
10 10
1

802.11ax HE40 26T MIMO 802.11ax HE40 52T MIMO

Keysight Spectrum Analyzer - Swept 54 Keysight Spectrum Analyzer - Swept 54
(18 V L R AT
#Avg Type: RMS

#Avg Type: RMS

PHO: Fost =+~ g st PNO: Fost =we g st
IFGainLow Atten: 40 4B IFGainLow Atten: 40 4B
0 dBidiv__Ref 30.00 dBm 0 dBidiv__Ref 30.00 dBm
7
ha A ) (4
Center 5.510000000 GHz Span 0 Hz Center 5.510000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts) Res BW & MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts)
[eiooginciscil X Y FUNCTON T RUNCTIONWIOTHT FUNCTIONVALLE [eriooginciscil X LY FUNCTON T FUNCTIONWIOTHT FUNCTIONVALLE
1 N t 9.747 ms 7.31 dBm 1 N t 9209 ms 411dBm
2 A1 t (A 4740 ms (&) 329dB 2 A1 t (A 4494 ms (8) D42d8
a3 a t (&) 4879 ms (&) 336dB a3 a t (&) 4594 ms (8) D44dB
4 4
[ [
[ [
7 7
8 8
9 9
10 10
1 1

802.11ax HE40 106T MIMO 802.11ax HE40 242T MIMO
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Keysight Spectrum Analyzes - Swept SA Keysight Spectrum Analyzes - Swept SA
R W o R W 5

#Avg Type: RMS #Avg Type: RMS

Fost ~s-  Trig:RFBurst

Fost ~s-  Trig:RFBurst

FNO: PO
WFGalnLow Atten: 40 4B WFGainLow Atten: 40 6B
0agidiv  Ref 30.00 dBm 0agidiv  Ref 30.00 dBm
it 7y
Q @ Y b
Center 5.510000000 GHz Span 0 Hz Center 5530000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts] Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts]
Peciwooeinclsal Lk Lracion L racronworsl L funciionowe i} L5 I S N S S S . I 1] =L S
1N t 9181 ms Bm 1N t 7.759ms 1027 dBm
2 Af t () 4459 ms (A) -256d8 2 Af t () 5.047 ms (A) 1.40dB
- a1 [ 4559 ms (A) 52048 - a1 [ 5.479ms (A} 58048
6 6
6 6
7 7
8 8
9 9
10 10
il il

802.11ax HE40 SU MIMO 802.11ax HE80 26T MIMO

Keysight Spectrum Analyzer - Swept 54 Keysight Spectrum Analyzer - Swept 54
Oy - . “ n 3 AT
#Avg Type: RMS

#Avg Type: RMS

FN: Fast ~+-  Trig: RF Burst PNO:Fast ~+-  Trig: RF Burst
WFGainLow At IFGainLow A
AMEKr
0agidiv  Ref 30.00 dBm 0agidiv  Ref 30.00 dBm
) | @ (B )
Center 5530000000 GHz Span 0 Hz Center 5530000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts] Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts]
Peciwooeinclsal ke Lracion L racronworsl L funciionowe i} Peciwooeinclsal Lk Lracion L racronworsl L funciionowe i}
1N t B.605ms 7.36 dBm 1N t 9755 ms 492dBm
2 Af t () 5.032ms (4) 043 dB 2 Af t () 4733 ms (A) 331dB
= [ 5.165ms (A) 44748 = [ 4B6ams (A) 03248
4 4
[ [
[ [
7 7
8 8
9 9
10 10
1 1

802.11ax HE80 52T MIMO 802.11ax HE80 106T MIMO

Keysight Spectrum Analyzer - Swept 54 Keysight Spectrum Analyzer - Swept 54
Ty - . Ty o 7 AT
#Avg Type: RMS

#Avg Type: RMS

NG Fast e Trig: RF Burst
IFGain:Low Atten: 40 dB

NG Fast e Trig: RF Burst
IFGain:Low Atten: 40 dB

0¢Bidiv__Ref 30.00 dBm 0¢Bidiv__Ref 30.00 dBm

i 9 ‘ j ‘ 4 |

Span 0 Hz Center 5.530000000 GHz Span 0 Hz
#VBW 50 MHz Sweep 20.00 ms (20001 pts) W & MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts)

Center 5.530000000 GHz

| I
1 8145 ms -0.50 dBm

| I
8211 ms 0.40 dBm

2 4477 ms (8) 285 dB 2 a1 to(a aa7dms () 174d8
3 4594 ms (8] 0.31dB = t (sl 4573 ms (8} D44dB
4 4
[ [
[ [
7 7
8 8
9 9
10 10
1 1

802.11ax HE80 242T MIMO 802.11ax HE80 484T MIMO
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Kepight Spectrum Analyzes - Swept 54
AL

RO Fast ~»-  Trig: RF Burst
IFGainLow Ateen: 40 dB

#Avg Type: RMS

10 deid__ Ref 90.00 dBm

Center 5.530000000 GHz

Res BW 8 MHz #VEBW 50 MHz

| A
1N t 8707 ms 0.18 dBm
2 A1 tom 4263 ms (A) 23048
a At t o8 4385 ms [A) 0.06dB

Span 0 Hz
Sweep 20.00 ms (20001 pts)
FUNCTION VAL UE B

802.11ax HE80 SU 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/ ANT1 /5700 MHz

802.11n HT20 / ANT1 /5320 MHz

Keysaght Specirum Anslyzer - Occupied BV
& 0 7

| Center Freq: 5.700000000 GHz
+. Trig: FreeRun AvglHeld: 1001100
#atten: 40 4B

AFGain:Low

08:45:00 PHMa 10, 2021
Radio Std: Nene

Radio Devics: BTS

-] ain

=@,
084857 PHMay 10, 2001
Radio Std: Hane

Keysght Specirum Anshyae: - ecupied B
R B e F

] Center Freq: 5.320000000 GHz

s Trig: Free Run AvglHeld: 100100

#FGain:Low #Atten: 40 48 Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBldi Ref 30.00 dBm

Log

Center 5.7 GHz

#Res BW 200 kHz #VBW 620 kHz

Sweep 1.333 ms|

Span 40 MHz

Center 5.32 GHz
#Res BW 200 kHz

Span 40 MHz

#VBW 620 kHz Sweep 1.333 ms

Occupled Bandwidth Total Power 18.3 dBm
16.334 MHz

Transmit Freq Error 39.939 kHz OBW Power 99.00 %

x dB Bandwidth 18.73 MHz x dB -26.00 dB

Occupied Bandwidth Total Power 18.8 dBm
17.521 MHz

Transmit Freq Error 55.543 kHz OBW Power 99.00 %

x dB Bandwidth 19.51 MHz x dB -26.00 dB

802.11n HT40 / ANT1 / 5510 MHz

802.11ac VHT80 / ANT1

Keysight Specirum Analyzer - Decupied B
AL n

| Center Freq: 5510000000 GHz
. Trig: Fres Run AvglHold: 1001100

0B:56:17 PH May 10, 2021
Radio 5td: None

==

/5210 MHz

108:58:53 P May 10, 2021
Radio $td: None

Keysight Spectrum Analyzer - Oecupied B =
= e !

] Center Freq: 5210000000 GHz

. Trig: FreeRun AvglHold: 1001100

AFGain:Low

AFGain:Low

#Atten: 40 48 Radio Device: BTS #Aren: 40 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 5.51 GHz Span 80 MHz Center 5.21 GHz Span 160 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms| [#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms

Occupied Bandwidth Total Power 17.4 dBm
35.923 MHz

Transmit Freq Error 137.53 kHz OBW Power 99.00 %

x dB Bandwidth 38.93 MHz x dB -26.00 dB

Occupied Bandwidth Total Power 16.6 dBm
75.549 MHz

Transmit Freq Error 100.09 kHz OBW Power 99.00 %

x dB Bandwidth 80.99 MHz x dB -26.00 dB

aaaaaaa
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802.11ax HE20 SU / ANT2 / 5180 MHz

802.11ax HE40 SU / ANT2 / 5670 MHz

—

- n-nmrmq 5180000000 GiHz
o Trig: Free Run

=]
08:22:26 PHMay 18, 2021
Radio Std: None

AvglHeld: 1001100

Keysght Specirum Anshyae: - ecupied B
AL B Sun o

#FGain:Low

Genter Freq: 5 670000000 GHa
s Trig: Free Run

=@
082906 PHMay 18, 2001
Radio Std: Hane
AvglHeld: 100100

sTaTus

#AFGain:Low - #Atten: 40 dB Radio Device: 8BTS #Atten: 40 0B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiy Ref 30.00 dBm
Log Log
|
1 r
‘Center 5.18 GHz Span 40 MHz. Center 5.67 GHz Span 80 MHz.
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 18.0 dBm Occupied Bandwidth Total Power 13.4 dBm
18.850 MHz 37.747 MHz
Transmit Freq Error 52.608 kHz OBW Power 99.00 % Transmit Freq Error 98.798 kHz OBW Power 98.00 %
x dB Bandwidth 20.15 MHz x dB -26.00 dB x dB Bandwidth 39.69 MHz x dB -26.00 dB

laTatus

802.11ax HE80 SU / ANT1 / 5290 MHz

802.11ax HE20 8RU / ANT2 / 5240 MHz

———

#F Galn:Low

c-mrrnq 6.250000000 GHz
rig: Free AvgiHold: 1001100

sAnm auaa

=m[r]
0215 PHMay 14, 2021
Radio Std: None

Radio Device: 8TS.

Keysght Specirum Anshyae: - ecupied B
AL B Sun o

#FGain:Low

Genter Freq: 5240000000 GHa
. Trig: Fres Run

#Atten: 40 4B

=@
05:25:20 PHMay 18, 2001
Radio Std: Hane
AvglHeld: 100100
Radio Device: BTS

10 dBidiv

Ref 30.00 dBm

Ref 30.00 dBm

10 cBldiy
og

Log

sTanus

Center 5.29 GHz Span 160 MHz, Center 5.24 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms| #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 14.0 dBm
77.237 MHz 13.668 MHz
Transmit Freq Error 18.256 kHz OBW Power 99.00 % Transmit Freq Error 2.9199 MHz OBW Power 99.00 %
x dB Bandwidth 81.31 MHz x dB -26.00 dB x dB Bandwidth 14.45 MHz xdB -26.00 dB

laTatus

802.11ax HE40 9RU /ANT2 /5270 MHz

802.11ax HE80 18RU /ANT2 / 5530 MHz

wwmm ‘Decupied BW

Center Freg: 5.270000000 GHz
»- Trig: FreeRun

=
05:02:42 PHMay 18, 2021
Radio 5td: None.

AvglHold: 1001100

wwmm Gecupied B

AFGain:Low

Conter Freq: 5530000000 GHz
»- Trig: FreeRun

o fla
08:56:11 PMMay 18, 2021
Radio $td: None
AvglHold: 1001100

AFGainow | #Atten: 40 d8 Radio Device: BTS #Atten: 4068 Radio Device: BTS
10 dBidiv Ref 30.00 dBm 110 dBidiv Ref 30.00 dBm
Log Log
|

Center 5.27 GHz Span 80 MHz Center 5.53 GHz Span 160 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms| [#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms

Occupled Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 15.1 dBm

24,969 MHz 52.585 MHz
Transmit Freq Error =5.5608 MHz OBW Power 99.00 % Transmit Freq Error 11.224 MHz OBW Power 98.00 %
x dB Bandwidth 26.06 MHz x dB -26.00 dB x dB Bandwidth 55.26 MHz x dB -26.00 dB
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9.3.1. 5.2 GHz BAND

Center | 26 dB BW [MHz] 99% BW [MHz](Note1)
Band Mode Channel | Freq. Worst
MHZ] | ANTL ANT2 ANT1 ANT2
Llow | 5180 | 19.44 18.98 16.30 16.37
802.11a Mid 5200 | 18.85 19.39 18.83 16.31 16.36
High | 5240 | 19.89 18.83 16.31 16.37
Low | 5180 | 1958 19.61 17.56 17.52
80H2T';(1)” Mid 5200 | 20.04 19.57 19.57 17.57 17.52
High | 5240 | 19.61 19.84 17.56 17.51
802.11n Low | 5190 | 39.33 39.17 29.03 35.94 35.95
HT40 High | 5230 | 39.03 39.51 ' 35.93 35.93
NI 8%‘%30 Mid 5210 | 80.99 81.61 80.99 75.55 75.50
Low | 5180 | 20.35 20.15 18.88 18.85
802.11ax :
HE20(SU) |- Mid 5200 | 20.26 20.28 20.15 18.88 18.85
High | 5240 | 20.30 20.15 18.88 18.85
802.11ax | Low | 5190 | 40.03 40.12 20,01 37.62 37.65
HE40(SU) | High | 5230 | 39.91 40.03 ' 37.68 37.67
32283(18&6) Mid 5210 | 81.61 82.33 81.61 77.24 77.29

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

9.3.2. 5.3 GHz BAND

Center | 26 dB BW [MHZ] 99% BW [MHz](Note2)
Band Mode Channel | Freq. Worst
MHz] | ANT1 ANT2 ANT1 ANT2
Low | 5260 18.74 19.41 16.32 16.36
802.11a Mid 5300 | 20.22 18.77 18.74 16.33 16.35
High | 5320 18.89 19.02 16.34 16.35
Low | 5260 19.89 19.71 17.54 17.51
80H2T';(1)” Mid | 5300 | 19.65 19.87 | 1951 1753 1752
High | 5320 19.51 20.08 17.52 17.54
802.11n Low | 5270 | 39.85 39.05 20.05 35.93 35.96
UNIL | HT40 High | 5310 | 39.05 39.14 ' 35.93 35.94
2A 8%‘%3‘; Mid 5290 82.65 81.20 81.20 75.54 75.47
Low | 5260 | 20.35 20.65 18.90 18.88
802.11ax -
HE20(SU) |- Mid 5300 | 20.38 20.28 20.24 18.86 18.83
High | 5320 | 20.31 20.24 18.88 18.86
802.11ax | Low | 5270 | 40.18 39.96 20.01 37.69 37.65
HE40(SU) | High | 5310 | 39.91 40.20 ' 37.59 37.66
gggol(lsa&‘) Mid 5290 81.31 81.33 81.31 77.24 77.37

Note2. As a result of 99% bandwidth test, the bandwidth of UNII-2A does not interfere with UNII-1.
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DATE: 2021-06-14

9.3.3. 5.5 GHz BAND

Center 26 dB BW [MHz]
Band Mode Channel Freqg. Worst
[MHz] ANT1 ANT2
Low 5500 19.97 19.76
802.11a Mid 5580 19.82 19.55 18.73
High 5700 18.73 19.71
iRl Low 5500 20.00 19.51
Hfzon Mid 5580 20.13 19.99 19.51
High 5700 19.88 19.84
802.11 Low 5510 38.93 39.33
H.|;40n Mid 5590 39.23 39.06 38.93
High 5670 39.01 39.12
UNII-2C 802.11ac Low 5530 81.43 81.42 8142
VHT80 High 5610 82.19 82.23 '
802.11ax Low 5500 20.35 20.26
HE20(SU) Mld 5580 20.43 20.40 20.26
High 5700 20.52 20.27
e Low 5510 40.07 40.16
HE40(SU) Mld 5590 40.06 40.12 39.69
High 5670 40.26 39.69
802.11ax Low 5530 81.41 81.73 81.41
HEB80(SU) High 5610 81.47 81.79 '
9.3.4. STRADDLE CHANNEL
Center 26 dB BW [MHZz]
Band Mode Channel Freq. ANT1 ANT2
[MHZ] UNII-2C UNII-3 UNII-2C UNII-3
802.11a Straddle 5720 15.070 4.544 14.780 4.504
802.11n | o addle 5720 15.034 4.992 14.746 4.814
HT20
0T Straddle 5710 34.790 4.612 34.566 4.622
HT40
Straddle 802.11ac
Channel VHTS0 Straddle 5690 76.774 5.998 75.510 5.822
802.11ax
HE20(SU) Straddle 5720 14.988 5.150 15.120 5.348
802.11ax
HE40(SU) Straddle 5710 35.032 4978 34.884 4.948
802.11ax
HESO(SU) Straddle 5690 75.742 6.050 75.972 6.076
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9.3.5. 802.11ax 5.2 GHz BAND(RU)

Center Freq. RU 26 dB BW [MHZz] 99% BW [MHZz](Note1)

Band Mode [MHZ] *| Tones offset ANT1 ANT2 ANT1 ANT2
0 17.92 19.41 16.72 18.28

5180 4 15.53 16.96 14.73 16.32

8 14.68 19.70 13.53 14.78

0 18.93 19.84 17.70 18.43

HE20 5200 4 18.11 17.96 16.97 15.69

8 19.40 18.68 18.24 17.18

0 19.05 18.56 17.85 17.60

5240 4 16.48 17.90 14.25 17.08

UNII-1 26T 8 18.45 14.45 17.42 13.67
0 39.15 37.60 37.34 35.99

5190 9 34.70 36.96 32.94 35.58

HE40 17 36.85 38.90 35.78 37.25

0 36.45 38.29 34.40 36.69

5230 9 37.07 38.11 35.09 36.36

17 35.86 36.34 34.81 34.66

0 82.29 73.97 78.04 69.51

HE80 5210 18 74.25 64.28 70.92 62.31

36 79.07 75.13 75.96 72.81

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

9.3.6. 802.11ax 5.3 GHz BAND(RU)

Band Mode Center Freq. Tones RU 26 dB BW [MHz] 99% BW [MHZ] (Note2)

[MHZ] offset ANT1 ANT2 ANT1 ANT2

0 17.51 19.14 16.30 18.23

5260 4 16.29 15.22 15.13 14.51

8 19.55 16.17 18.35 15.01

0 16.36 19.11 15.09 18.11

HE20 5300 4 17.42 15.99 16.73 13.25

8 19.76 19.43 15.91 18.21

0 19.28 19.50 17.86 16.87

5320 4 18.16 18.11 16.57 12.48

UNII 8 18.95 18.46 17.93 17.51
26T

-2A 0 39.67 39.35 37.22 37.43

5270 9 31.50 26.06 30.46 24.97

CEa 17 39.39 38.67 37.44 37.24

0 32.48 39.42 31.13 38.05

5310 9 36.49 35.90 35.29 34.06

17 33.38 39.86 32.12 37.94

0 79.55 81.46 74.90 77.58

HE80 5290 18 77.71 78.11 74.47 66.00

36 80.47 81.76 77.44 78.49

Note2. As a result of 99% bandwidth test, the bandwidth of UNII-2A does not interfere with UNII-1.
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9.3.7. 802.11ax 5.5 GHz BAND(RU)

Band Mode Cer1[t|\¢/a|rH§]req. Tones RU offset ANZ_fldB BW [M:T\]ITZ

0 16.90 18.56

5500 4 16.43 15.85

8 19.76 16.03

0 18.44 18.82

HE20 5580 4 17.80 15.43

8 18.73 19.71

0 19.42 16.67

5700 4 17.39 18.14

8 18.43 19.48

0 39.23 38.81

5510 9 36.49 33.68

R 26T 17 38.79 38.84

0 39.44 36.10

HE40 5590 9 33.24 35.48

17 39.98 38.29

0 38.08 39.29

5670 9 37.11 31.39

17 39.73 39.68

0 77.72 81.45

5530 18 56.75 55.26

36 74.63 67.63

RISE 0 81.03 78.89

5610 18 76.20 78.01

36 80.86 81.36

9.3.8. 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 14.010 1.538 13.924 4.074
gtrfggg'eel HE40 | 5710 26T 15 31.470 | 3.938 | 32808 | 3.968
HES80 5690 34 73.998 5.082 71.756 2.804
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10.

10.1. 6dB BANDWIDTH

LIMITS
FCC §15.407

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/ ANT1 /5825 MHz

802.11n HT20 / ANT2 / 5745 MHz

Keyoght Specirum Anslyee: - Occupied W
AL R > — -
| Center Freq: 5.826000000 GHz

. Trig: FreeRun AvgiHold: 1001100

10:
Radio Std:

Keyasght Specirum Analyzes - Occupied BW =
AL E R 0314641 BH M3y 10, 2001
Radio Std: Nane

] Center Freq: 6.745000000 GHz

s Trig: Free Run AvglHold: 100100
#FGalnLow

FGainion | £Atien: 4048 Radio Device: BTS. sAtten: 40 B Radio Device: BTS

ABIdiv Ref 30.00 dBm 0 Bl Ref 30.00 dBm
Log Log
Center 5.825 GHz Span 40 MHz Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms.

Occupied Bandwidth Total Power 16.7 dBm Occupied Bandwidth Total Power 17.7 dBm

16.322 MHz 17.545 MHz
Transmit Freq Error 13.633 kHz OBW Power 99.00 % Transmit Freq Error 30.143 kHz OBW Power 99.00 %
x dB Bandwidth 14.65 MHz x dB -6.00 dB x dB Bandwidth 14.15 MHz x dB -6.00 dB

802.11ac VHT80 / ANT2 / 5775 MHz

Keysaght Spectrum Anlyze - Occupied W
AL R 2

| Center Freq: 5785000000 GHz
. Trig: FreeRun AvgiHold: 1001100

802.11n HT40 / ANT1 / 5795 MHz

10:16,
Radio Std: None

=
06:23 M May 10, 2021

Keyasght Specirum Analyzes - Occupied BW
AL F B 10
Radio Std: Nane

] Center Freq: 6.775000000 GHz

s Trig: Free Run AvglHold: 100100
#FGalnLow

FGainion | £Atien: 4048 Radio Device: 8TS sAtten: 40 B Radio Device: BTS
" iBIdiv Ref 30.00 dBm ! 0 dB/diy Ref 30.00 dBm
og og

Center 5.795 GHz Span 80 MHz Center 5.775 GHz Span 160 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8 ms #Res BW 100 kHz #VBW 300 kHz Sweep 16 ms

Occupied Bandwidth Total Power 17.3 dBm Occupied Bandwidth Total Power 16.5 dBm

35.969 MHz 75.431 MHz
Transmit Freq Error -34.498 kHz OBW Power 99.00 % Transmit Freq Error -1.858 kHz OBW Power 99.00 %
x dB Bandwidth 34.65 MHz x dB -6.00 dB x dB Bandwidth 72.60 MHz x dB -6.00 dB
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802.11ax HE20 SU /ANT2 / 5745 MHz

802.11ax HE40 SU/ANT1 /5755 MHz

wwmw ‘Dccupied BW

C!manq s'usooonoo oz

==
08:33:48 b Jun 10, 2021
Radio Std: None

wspema.wm O(ulpiuiIW

Center Frag: 5785000000 GHz

=
07:50:20 PM Jun 10, 2021
Radio $td: None

sTanus

sTATUS

. AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
HFGaindow !An-n‘ m na Radio Device: BTS #FGainLow nn-n 4048 Radio Device: BTS

10 dBidiv. Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.755 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 8ms

Occupied Bandwidth Total Power 27.4 dBm Occupied Bandwidth Total Power 23.5dBm

18.865 MHz 37.583 MHz
Transmit Freq Error 5.185 kHz OBW Power 99.00 % Transmit Freq Error -28.180 kHz OBW Power 99.00 %
x dB Bandwidth 16.88 MHz x dB -6.00 dB x dB Bandwidth 34.96 MHz x dB -6.00 dB

802.11ax HE80 SU /ANTl / 5775 MHz

802.11ax HE20 ORU / ANT2 / 5745 MHz

wwmw ‘Dccupied BW

==
07:44:31 PhJun 10, 2021

wspema.wm O(ulpiuiIW

=
08:43:05 PM un 10, 2021

status

sTaTus.

] C!manq snsooonoo GHz Radio Std: None | Cener Fraq: 5745000000 GHz Radio $td: None
. AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
AIF Gain:Low !An-n‘ lﬂﬂB Radio Device: BTS #FGain:Low I-ﬂlll'l 40dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm

Log Log
Center 5.775 GHz Span 160 MHz Center 5.745 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 16 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 23.8 dBm Occupied Bandwidth Total Power 24.7 dBm

76.946 MHz 16.833 MHz
Transmit Freq Error -11.883 kHz OBW Power 99.00 % Transmit Freq Error -1.1922 MHz OBW Power 99.00 %
x dB Bandwidth 73.88 MHz x dB -6.00 dB x dB Bandwidth 2.023 MHz x dB -6.00 dB

802.11ax HE40 ORU /ANTl / 5795 MHz

802.11ax HE80 ORU / ANT2 / 5775 MHz

wwmw ‘Dccupied BW

C!manq snsooonoo oz

==
07:37:47 b Jun 10, 2021
Radio Std: None

wspema.wm O(ulpiuiIW

Center Frag: 5775000000 GHz

=
08:40:22 PM un 10, 2021
Radio $td: None

status

sTaTus.

. AvglHold: 100/100 e Trig: FreeRun AvalHeld: 1001100
HFGaindow !An-n‘ mna Radio Device: BTS #FGainLow nn-n 4048 Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center 5.795 GHz Span 80 MHz Center 5.775 GHz Span 160 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8ms #Res BW 100 kHz #VBW 300 kHz Sweep 16 ms
Occupied Bandwidth Total Power 24.9 dBm Occupied Bandwidth Total Power 24.3dBm
36.164 MHz 77.275 MHz
Transmit Freq Error -1.1238 MHz OBW Power 99.00 % Transmit Freq Error -821.67 kHz OBW Power 99.00 %
x dB Bandwidth 2.004 MHz x dB -6.00 dB x dB Bandwidth 2.022 MHz x dB -6.00 dB
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10.1.1. 5.8 GHz BAND
Center 6 dB BW [MHZ] Minimum
Band Mode Channel Freq. Worst Limit
[MHZ] ANT1 ANT2 [MHZ]
Low 5745 15.89 15.89
802.11a Mid 5785 15.68 16.28 14.65
High 5825 14.65 16.29
Low 5745 16.90 14.15
802.11n :
HT20 Mid 5785 15.93 15.65 14.15
High 5825 15.95 16.53
802.11n Low 5755 35.02 35.29
’ - 34.65
HT40 High 5795 34.65 35.29
UNII-3 802.11ac . 0.5
VHT80 Mid 5775 75.09 72.60 72.60
Low 5745 17.96 16.88
802.11ax :
HE20(SU) Mid 5785 18.21 17.11 16.88
High 5825 17.91 17.27
802.11ax Low 5755 34.96 38.00 34.96
HE40(SU) High 5795 36.33 37.58 '
802.11ax .
HESO(SU) Mid 5775 73.88 75.00 73.88
10.1.2. 802.11ax 5.8 GHz Band(RU)
6 dB BW [MHZz] Minimum
Band Mode Channel Tones RU offset Limit
ANT1 ANT2
[MHZ]
Low 2.07 2.02
Mid 26T 0 5.77 14.49
HE20 -
High 2.04 2.10
Minimum 6dB Bandwidth 2.02
UNII-3 . . .
Lf)w 26T 0 2.01 2.03 0.5
HE40 High 2.00 2.02
Minimum 6dB Bandwidth 2.00
Mid 26T 0 2.05 2.02
HE80 — -
Minimum 6dB Bandwidth 2.02
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REPORT NO: 4789893923-E9V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

10.2. OUTPUT POWER AND PPSD

LIMITS
FCC §15.407 (a) (1) (2) (3)

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 5.725-5.85 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.

TEST PROCEDURE
KDB 789033 Method PM is used for output power.

KDB 789033 Method SA-2 is used for only power of straddle Ch. and PPSD. 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.

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 1.55 4.75 6.31
UNII 2A

5250 - 5350 2.07 5.14 6.75
UNII 2C

5470 - 5725 0.41 5.57 6.38
UNII 3

5795 - 5850 1.50 4.73 6.27
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10.2.1. 2Tx MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain, Limits

Low 5180
802.11a Mid 5200 18.83 23.67 10.69
High 5240
Low 5180
802.11n :
UNILL e Mid 5200 19.57 531 23.67 10.69
High 5240
Low 5190
802.11n _ 39.03 23.67 10.69
HT40 High 5230
802.11ac .
ViiT80 Mid 5210 80.99 23.67 10.69

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.31 dB)
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REPORT NO: 4789893923-E9V1 DATE: 2021-06-14
FCC ID: ASLNP545XLA

Output Power Results

Center Average Power . Power
Band Mode Channel Freq. [dBm] Corr[gBI?T(])]wer Limit
[MHZz] ANT1 ANT2 [dBm]
Low 5180 13.99 13.72 16.87
802.11a Mid 5200 14.00 13.65 16.84 23.67
High 5240 13.85 13.41 16.65
Low 5180 13.61 13.37 16.50
802.11n :
UNII-1 HT20 Mid 5200 13.63 13.29 16.47 23.67
High 5240 13.47 13.06 16.28
802.11n Low 5190 12.82 12.31 15.58
: 23.67
HT40 High 5230 13.79 13.25 16.54
802.11ac .
VHT80 Mid 5210 11.69 11.49 14.60 23.67

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

PPSD Results

Center Meas PPSD . PPSD
Band Mode | Channel | Freq. [dBm/MHz] TOt?(lj g?nr/rN?HZ;DSD Limit
[MHZz] ANT1 ANT2 [dBm/MHz]
Low 5180 2.697 2.374 5.700
802.11a Mid 5200 2.445 2.194 5.480
High 5240 2.021 1.736 5.040
Low 5180 1.737 1.720 4.910
802.11n .
Ui e Mid 5200 1.638 1.376 4.690 10.69
High 5240 1.509 1.118 4500
802.11n Low 5190 -2.308 | -2.412 0.820
HT40 High 5230 -1.609 | -1.406 1.670
802.11ac .
Y Mid 5210 -7.130 | -6.892 -3.640

* Calculation of PPSD result : Corr'd PPSD = Antl PPSD + Ant2 PPSD + Duty CF [dB]
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10.2.2. 2Tx MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain, Limits

Low 5260
802.11a Mid 5300 18.74 22.98 10.25
High 5320
Low 5260
UNI2A | Dot Mid 5300 19.51 6.75 23.15 10.25
High 5320
Low 5270
802.11n _ 39.05 23.23 10.25
HT40 High 5310
802.11ac .
oo, Mid 5290 81.20 23.23 10.25

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.75 dB)
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Output Power Results

Center Average Power . Power
Band Mode Channel Freq. [dBm] Corr[gBI?T(])]wer Limit
[MHZz] ANT1 ANT2 [dBm]
Low 5260 13.61 13.34 16.49
802.11a Mid 5300 14.05 13.54 16.81 22.98
High 5320 13.78 13.57 16.69
Low 5260 14.29 13.90 17.11
802.11n :
UNII-2A HT20 Mid 5300 14.70 14.09 17.42 23.15
High 5320 14.46 14.11 17.30
802.11n Low 5270 13.79 13.26 16.54
: : 23.23
HT40 High 5310 13.81 13.25 16.55
802.11ac .
VHT80 Mid 5290 11.71 11.50 14.62 23.23

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

PPSD Results

Meas PPSD
Center . PPSD
Band Mode | Channel Freq. [dBm/MHz] Tot?(lj(B:?nr/rN?HIZ;DSD Limit
[MHZz] ANT1 ANT2 [dBm/MHZz]
Low 5260 1.717 1.724 4.880
802.11a Mid 5300 2.691 1.804 5.430
High 5320 2.322 1.971 5.310
Low 5260 2.423 2.035 5.410
802.11n .
UNII-2A HT20 Mid 5300 3.192 2.295 5.950 10.25
High 5320 3.108 2.253 5.880
802.11n Low 5270 -1.581 -2.157 1.320
HT40 High 5310 | -1.425 | -2.260 1.360
802.11ac .
VHT80 Mid 5290 -6.011 -6.257 -2.760

* Calculation of PPSD result : Corr'd PPSD = Antl PPSD + Ant2 PPSD + Duty CF [dB]
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10.2.3. 2Tx MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain, Limits

Low 5500
802.11a Mid 5580 18.73 23.35 10.62
High 5700
Low 5500
802.11n .
e Mid 5580 19.51 23.52 10.62
UNII-2C High 5700 6.38
Low 5510
802.11n .
W Mid 5590 38.93 23.60 10.62
High 5670
802.11ac Low 5530
81.42 23.60 10.62
VHT80 High 5610

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.38 dB)
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Output Power Results

Center Average Power R = Power
Band Mode | Channel | Freq. [dBm] [dBm] Limit
[MHZz] ANT1 ANT2 [dBm]
Low 5500 13.81 14.14 16.99
802.11a Mid 5580 13.99 13.57 16.80 23.35
High 5700 13.75 13.96 16.87
Low 5500 14.43 14.60 17.53
802.11n :
HT20 Mid 5580 14.37 14.06 17.23 23.52
UNII-2C High 5700 14.39 14.46 17.44
Low 5510 13.81 13.25 16.55
SonTién Mid 5590 13.85 13.03 16.47 23.60
High 5670 13.52 13.12 16.33
802 11ac | Low 5530 12.70 12.52 15.62
- 23.60
VHT80 High 5610 12.71 12.51 15.62

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

PPSD Results

Meas PPSD

Band Mode | Channel cl::ergffr [dBm/MHZ] Tot?(lj(BZ?nr/rl\'/(leFZTSD I:)_Ilnn?l[t)
[MHz] | ANT1 | ANT2 [dBm/MHz]

Low 5500 | 2.130 | 2.643 5.550

g02.11a | Mid 5580 | 2.625 | 1.904 5.440

High 5700 | 2.555 | 0.854 4.950

Low 5500 | 2.640 | 3.018 6.010

8&%3” Mid 5580 | 2.959 | 2.365 5.850
UNII-2C High 5700 | 2.980 | 1.506 5.490 10.62

Low 5510 | -1.959 | -1.516 1.450

80H2letcl)n Mid 5500 | -1.715 | -2.304 1.180

High 5670 | -1.467 | -2.386 1.280

802 11ac | Low 5530 | -5.488 | -5.286 -2.020

VHT80 High 5610 -6.445 | -6.836 -3.270

* Calculation of PPSD result : Corr'd PPSD = Antl PPSD + Ant2 PPSD + Duty CF [dB]
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10.2.4. 2Tx MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain, Limits

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.27 dB)

Qutput Power Results

Low 5745 13.74 | 1373 16.75
g02.11a | Mid 5785 1376 | 13.76 16.77
High 5825 13.80 | 1359 16.71
Low 5745 1435 | 1431 1734
802.11n 1 \uy 5785 1439 | 1430 17.36
UNII-3 HT20 ! : : : 29.73
High 5825 1442 | 14.08 17.26
802.11n Low 5755 13.53 13.13 16.34
HT40 High 5795 1352 | 1313 16.34
802.11ac .
oo Mid 5775 1270 | 1252 15.62

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

PPSD Results

Low | 5745 | -0.939 | -2.079 1.690
g802.11a | Mid | 5785 | -1.390 | -1.913 1.520
High | 5825 | -1.896 | -2.111 1.160
Low | 5745 | -0.461 | -1.909 2.060
NI | el | Mid | 5785 | 1004 | -1422 1.930 2973
High | 5825 | -1.177 | -1.801 1.660
802.11n | Low | 5755 | -3.674 | -5.239 11210
HT40 High 5795 | -4.409 | -5.594 -1.780
et mid | 5775 | 8823 | -9.309 5730

* Calculation of PPSD result : Corr'd PPSD = Antl PPSD + Ant2 PPSD + Duty CF [dB]
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DATE: 2021-06-14

10.2.5.

Bandwidth and Antenna Gain, Limits

2Tx Mode Straddle channel IN THE 5.5 GHz BAND

UNII-2C

802.11a | Straddle 5720 14.78
8&21_;3” Straddle 5720 14.75
8&21_}13” Straddle 5710 34.57
B0e1I8C | Straddle | 5690 75.51

6.38

22.32 10.62
22.31 10.62
23.60 10.62
23.60 10.62

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.38 dB)

Qutput Power Results

802.11a | Straddle 5720 12.32 12.34 15.49 22.32
BOHZT%" Straddle | 5720 12.04 11.89 15.15 2231
UNII-2C
802.11n | o qdle | 5710 | 1319 | 12.00 15.82 23.60
HT40
802.11ac
VHT80 Straddle 5690 12.64 11.47 15.46 23.60
* Calculation of Output Power : Total Corr'd Power = Meas Power + Duty CF [dB]
PPSD Results
802.11a | Straddle 5720 1.791 1.325 4.720
80H2.|_;én Straddle 5720 1.175 1.191 4.360
UNII-2C 10.62
802.1In | o oqdle | 5710 | -1.623 | -2.814 1.000
HT40
802.11ac
VHT80 Straddle 5690 -5.084 -6.137 -2.210

* Calculation of PPSD result : Corr'd PPSD = Meas PPSD + Duty CF
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10.2.6.

2Tx Mode Straddle channel IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain, Limits

UNII-3

6.27

802.11a Straddle 5720 4,50
0220 | Straddle | 5720 481
802 " | Swaddie | 5710 461
B02118¢ | Straddle | 5690 5.82

29.73

29.73

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.27 dB)

Output Power Results

UNII-3

802.11a | Straddle | 5720 5.88 5.78 8.99
B0%2" | straddie | 5720 5.08 5.79 8.63
022 | straddle | 5710 1.45 0.83 4.33
OvetsoC | straddle | 5690 | 236 | -3.33 0.55

29.73

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

PPSD Results

UNII-3

802.11a | Straddle | 5720 | -1.776 | -2532 1.020
SOHZT';(l)” Straddle | 5720 | -2.819 | -3.052 0.250
SOHZT'i(l)” Straddle | 5710 | -6.822 | -7.343 -3.890
eirea’ | Straddle | 5690 | -10.929 | -11.790 -7.970

29.73

* Calculation of PPSD result : Corr'd PPSD = Meas PPSD + Duty CF
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10.2.7. 802.11ax 2Tx (MIMO) MODE 5.2 GHz BAND
Bandwidth and Antenna Gain, Limits
Mode Channel Frequency | Min 26 dB BW Dlrt-cz;c;;gnal Power Limit | PPSD Limit
[MHZ] [MHZz] [dBi] [dBm] [dBm/MHZz]
Low 5180
HE20 Mid 5200 14.45 23.67
High 5240
6.31 10.69
Low 5190
HE40 : 34.70 23.67
High 5230
HES80 Mid 5210 64.28 23.67

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.31 dB)

Included in Calculations of Corr'd [Power & PPSD]

Duty Cycle CF [dB]

26T 0.09 dB

HE20 >2T ds
106T 0.09 dB

SuU 0.09 dB

26T 0.10 dB

52T 0.12 dB

HE40 106T 0.13 dB
242T 0.10 dB

SuU 0.10 dB

26T 0.11 dB

52T 0.11 dB

HESO 106T 0.12 dB
242T 0.11 dB

484T 0.10 dB

SuU 0.10 dB
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Output Power Results

Average Power . Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones oﬁget [ngm] Vgt (izgri]Power Limit
ANT1 ANT2 [dBm]
0 9.81 9.28 12.56
26T 4 9.95 9.32 12.66
8 9.94 9.29 12.64
37 9.97 9.38 12.70
36 5180 52T 38 10.13 9.48 12.83
40 10.01 9.40 12.73
53 10.66 10.05 13.38
1067 54 10.77 10.01 13.42
SuU - 13.86 13.31 16.60
0 9.90 9.25 12.60
26T 4 9.97 9.26 12.64
8 9.91 9.28 12.62
37 9.97 9.36 12.69
HE20 40 5200 52T 38 10.08 9.48 12.80 23.67
40 10.01 9.36 12.71
53 10.65 10.02 13.36
106t 54 10.73 10.02 13.40
SuU - 13.93 13.28 16.63
0 9.99 9.33 12.68
26T 4 10.05 9.34 12.72
8 9.99 9.18 12.61
37 10.09 9.36 12.75
48 5240 52T 38 10.16 9.41 12.81
40 10.10 9.31 12.73
53 10.73 9.98 13.38
106t 54 10.74 9.97 13.38
SuU - 13.87 13.09 16.51

* Calculation of Output Power :
Average Power = Measured Power + Duty CF [dB]
Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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DATE: 2021-06-14

Average Power : Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones oﬁget [ngm] Total (Eggrg]Power Limit
ANT1 ANT2 [dBm]
0 9.26 8.94 12.11
26T 9 9.78 9.38 12.59
17 9.33 8.87 12.12
37 9.35 9.05 12.21
52T 41 9.84 9.40 12.64
44 9.43 8.97 12.22
38 >190 53 10.16 9.84 13.01
106T 54 10.48 10.06 13.29
56 10.34 9.75 13.07
61 10.31 9.90 13.12
2421 62 10.43 9.86 13.16
HE40 SuU - 10.39 9.97 13.20
0 9.28 9.10 12.20
26T 9 9.76 9.49 12.64
17 9.26 8.99 12.14
37 9.40 9.19 12.31
52T 41 9.79 9.52 12.67
46 5230 44 9.37 9.10 12.25
53 10.20 9.97 13.10
106T | 54 10.52 10.21 13.38 2367
56 10.27 9.90 13.10
61 10.26 10.06 13.17
2421 62 10.30 10.01 13.17
SuU - 10.28 10.10 13.20
0 9.35 9.40 12.39
26T 18 9.96 9.60 12.79
36 9.41 9.17 12.30
37 9.34 9.41 12.39
52T 45 10.00 9.58 12.81
52 9.45 9.21 12.34
53 10.11 10.08 13.11
HE80 42 5210 106T 57 10.77 10.21 13.51
60 10.54 9.93 13.26
61 10.16 10.21 13.20
242T 62 10.45 10.28 13.38
64 10.72 10.04 13.40
65 10.36 10.26 13.32
4841 66 10.82 10.14 13.50
SuU - 10.51 10.11 13.32

* Calculation of Output Power :

Average Power = Measured Power + Duty CF [dB]

Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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PPSD Results

Actual RBW Ref. Bandwidth Corr'd factor
100 kHz 1000 kHz 10.00 dB
Meas PPSD : PPSD
Mode | Channel Fre[lteﬂl]l_lez?cy Tones of?get [dBm/100kHz] C[gerrrg/lf)llpHi? Limit
ANT1 ANT2 [dBm/MHz]
0 -2.516 -2.749 10.470
26T 4 -2.444 -3.090 10.350
1
36 5180 8 -2.995 -3.044 10.080
SuU - -8.101 -8.508 4.800
0 -2.908 -3.082 10.110
26T 4 -2.569 -3.052 10.300
HE20 40 5200
8 -2.823 -3.239 10.070
SuU - -8.160 -8.835 4.620
0 -2.888 -3.489 9.920
26T 4 -3.130 -3.441 9.820
48 5240 8 -3.170 -3.706 9.670
SuU - -8.241 -9.166 4.420 10.69
0 -2.963 -3.678 9.800
26T 9 -2.732 -3.470 10.020
38 5190 17 -2.971 -3.724 9.780
SuU - -13. -15. -1.
HE40 13.824 15.007 1.270
0 -3.278 -3.783 9.590
26T 9 -2.905 -3.478 9.930
46 5230 17 -3.233 -3.999 9.510
SuU - -14.332 -14.930 -1.510
0 -3.365 -3.547 9.670
26T 18 -2.737 -3.410 10.060
HESO 42 5210 36 -3.622 -4.047 9.290
SuU - -17.012 -16.952 -3.870

* Calculation of PPSD result

Corr'd factor [dB]
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10.2.8. 802.11ax 2Tx (MIMO) MODE 5.3 GHz BAND

Bandwidth and Antenna Gain, Limits
Mode Channel Frequency | Min 26 dB BW Dlrt-cz;c;;gnal Power Limit | PPSD Limit
[MHZ] [MHZz] [dBi] [dBm] [dBm/MHZz]

Low 5260

HE20 Mid 5300 15.22 22.07
High 5320
o 5270 6.75 10.25

HE40 High £310 26.06 23.23

HES80 Mid 5290 77.71 23.23

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.75 dB)

Included in Calculations of Corr'd [Power & PPSD]

Duty Cycle CF [dB]

26T 0.09 dB

HE20 >2T dB
106T 0.09 dB

SuU 0.09 dB

26T 0.10 dB

52T 0.12 dB

HE40 106T 0.13 dB
242T 0.10 dB

SuU 0.10 dB

26T 0.11 dB

52T 0.11 dB

HESO 106T 0.12 dB
242T 0.11 dB

484T 0.10 dB

SuU 0.10 dB
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Output Power Results

Average Power . Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones oﬁget [ngm] Vgt (izgri]Power Limit
ANT1 ANT2 [dBm]
0 9.55 9.05 12.32
26T 4 9.61 9.25 12.44
8 9.58 9.16 12.39
37 9.63 9.25 12.45
52 5260 52T 38 9.75 9.33 12.56
40 9.65 9.16 12.42
53 10.26 9.87 13.08
1067 54 10.31 9.83 13.09
SuU - 13.50 13.49 16.51
0 10.22 9.24 12.77
26T 4 10.29 9.22 12.80
8 10.22 9.08 12.70
37 10.29 9.26 12.82
HE20 60 5300 52T 38 10.39 9.34 12.91 22.07
40 10.33 9.18 12.80
53 10.94 9.91 13.47
106t 54 10.93 9.82 13.42
SuU - 13.96 13.19 16.60
0 10.11 9.31 12.74
26T 4 10.12 9.29 12.74
8 10.06 9.20 12.66
37 10.12 9.43 12.80
64 5320 52T 38 10.23 9.50 12.89
40 10.14 9.32 12.76
53 10.72 10.05 13.41
106t 54 10.73 9.97 13.38
SuU - 13.85 13.30 16.59

* Calculation of Output Power :
Average Power = Measured Power + Duty CF [dB]
Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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Average Power \ Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones oﬁget [ngm] Total (Eggrg]Power Limit
ANT1 ANT2 [dBm]
0 9.17 8.73 11.97
26T 9 9.65 9.13 12.41
17 9.21 8.57 11.91
37 9.31 8.83 12.09
52T 41 9.74 9.14 12.46
44 9.30 8.68 12.01
54 5270 53 10.01 9.59 12.82
106T 54 10.35 9.81 13.10
56 10.07 9.46 12.79
61 10.07 9.68 12.89
2421 62 10.19 9.59 12.91
HE40 SuU - 10.27 9.71 13.01
0 9.35 8.90 12.14
26T 9 9.86 9.24 12.57
17 9.36 8.64 12.03
37 9.38 9.00 12.20
52T 41 9.80 9.26 12.55
62 5310 44 9.43 8.76 12.12
53 10.12 9.78 12.96
106T | 54 | 1043 9.96 13.21 23.23
56 10.17 9.57 12.89
61 10.15 9.75 12.96
2421 62 10.19 9.60 12.92
SuU - 10.24 9.84 13.05
0 10.33 9.76 13.06
26T 18 10.93 9.78 13.40
36 10.19 9.13 12.70
37 10.29 9.79 13.06
52T 45 10.97 9.75 13.41
52 10.27 9.19 12.77
53 10.08 9.30 12.72
HE80 58 5290 106T 57 10.67 9.23 13.02
60 10.20 8.81 12.57
61 10.20 9.41 12.83
242T 62 10.46 9.41 12.98
64 10.39 8.97 12.75
65 10.38 9.44 12.95
4841 66 10.60 9.11 12.93
SuU - 10.40 9.16 12.83

* Calculation of Output Power :

Average Power = Measured Power + Duty CF [dB]

Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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PPSD Results

Actual RBW Ref. Bandwidth Corr'd factor
100 kHz 1000 kHz 10.00 dB
Meas PPSD : PPSD
Mode | Channel Fre[lteﬂl]l_lez?cy Tones of?get [dBm/100kHz] C[gerrrg/lf)llpHi? Limit
ANT1 ANT2 [dBm/MHz]
0 -2.801 -3.267 10.070
26T 4 -2.792 -3.374 10.030
2 2
S 5260 8 -2.582 -3.738 9.980
SuU - -8.741 -9.109 4.180
0 -3.640 -3.384 9.590
26T 4 -2.618 -3.569 10.030
HE20 60 5300 8 -2.691 -3.084 10.220
SuU - -8.573 -8.874 4.380
0 -3.568 -3.116 9.760
26T 4 -2.924 -3.180 10.050
64 5320 8 -3.035 -3.459 9.860
SuU - -8.872 -9.036 4.150 10.25
0 -3.022 -3.986 9.630
26T 9 -3.429 -3.871 9.470
54 5270 17 -3.824 -4.510 8.960
SuU - -14. -15. -1.
S 14.799 15.089 1.830
0 -3.381 -4.114 9.380
26T 9 -3.259 -3.524 9.720
62 5310 17 -4.342 -4.394 8.740
SuU - -14.850 -15.087 -1.860
0 -2.697 -3.189 10.180
26T 18 -2.840 -3.390 10.010
HESO 58 5290 36 -3.183 -4.305 9.410
SuU - -17.095 -18.718 -4.720

* Calculation of PPSD result

Corr'd factor [dB]
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10.2.9. 802.11ax 2Tx (MIMO) MODE 5.5 GHz BAND

Bandwidth and Antenna Gain, Limits
Mode Channel Frequency | Min 26 dB BW Dlrt-cz;c;;gnal Power Limit | PPSD Limit
[MHz] [MHZz] [dBi] [dBm] [dBm/MHz]
Low 5500
HEZ20 Mid 5580 15.43 22.50
High 5700
Low >>10 6.38 10.62
HE40 Mid 5590 31.39 ' 23.60 '
High 5670
Low 5530
HEB80 ; 55.26 23.60
High 5610

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.38 dB)

Included in Calculations of Corr'd [Power & PPSD]

Duty Cycle CF [dB]

26T 0.09 dB

HE20 >2T dB
106T 0.09 dB

SuU 0.09 dB

26T 0.10 dB

52T 0.12 dB

HE40 106T 0.13 dB
242T 0.10 dB

SuU 0.10 dB

26T 0.11 dB

52T 0.11 dB

HESO 106T 0.12 dB
242T 0.11 dB

484T 0.10 dB

SuU 0.10 dB
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Output Power Results

Average Power . Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones oﬁget [ngm] Vgt (izgri]Power Limit
ANT1 ANT2 [dBm]
0 10.63 10.17 13.42
26T 4 10.68 10.20 13.46
8 10.61 10.08 13.36
37 10.71 10.24 13.49
100 5500 52T 38 10.80 10.32 13.58
40 10.69 10.16 13.44
53 10.30 9.89 13.11
1067 54 10.31 9.85 13.10
SuU - 13.17 12.93 16.06
0 10.58 9.34 13.01
26T 4 10.57 9.41 13.04
8 10.44 9.38 12.95
37 10.64 9.43 13.09
HE20 116 5580 52T 38 10.72 9.54 13.18 22.50
40 10.55 9.48 13.06
53 10.35 9.10 12.78
106t 54 10.24 9.09 12.71
SuU - 13.21 12.12 15.71
0 10.36 9.96 13.17
26T 4 10.32 10.02 13.18
8 10.17 9.97 13.08
37 10.44 10.03 13.25
140 5700 52T 38 10.50 10.13 13.33
40 10.26 10.05 13.17
53 10.28 9.69 13.01
106t 54 10.18 9.66 12.94
SuU - 12.97 12.64 15.82

* Calculation of Output Power :
Average Power = Measured Power + Duty CF [dB]
Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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Average Power : Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones ogget ) Vgt (Eggrg]Power Limit
ANT1 ANT2 [dBm]
0 10.00 9.07 12.57
26T 9 10.46 9.49 13.01
17 9.90 8.97 12.47
37 10.05 9.15 12.63
52T 41 10.50 9.51 13.04
44 10.03 9.08 12.59
102 °510 53 10.79 9.98 13.41
106T 54 10.98 10.21 13.62
56 10.81 9.90 13.39
61 10.90 10.06 13.51
2421 62 10.94 10.00 13.51
SuU - 10.98 10.10 13.57
0 10.43 9.35 12.93
26T 9 10.61 9.88 13.27
17 9.98 9.44 12.73
37 10.33 9.48 12.94
52T 41 10.64 9.90 13.30
HE40 118 5590 44 10.11 9.55 12.85 23.60
53 10.13 9.29 12.74
106T 54 10.34 9.53 12.96
56 9.96 9.28 12.64
61 10.22 9.37 12.83
2421 62 10.09 9.37 12.76
SuU - 10.26 9.46 12.89
0 9.78 9.47 12.64
26T 9 10.09 10.04 13.08
17 9.45 9.63 12.55
37 9.85 9.56 12.72
52T 41 10.12 10.08 13.11
44 9.55 9.72 12.65
134 5670 53 10.77 10.37 13.58
106T 54 10.92 10.63 13.79
56 10.44 10.43 13.45
61 10.80 10.47 13.65
242T |55 1065 | 10.52 13.60
SuU - 10.81 10.55 13.69

* Calculation of Output Power :

Average Power = Measured Power + Duty CF [dB]

Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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Average Power : Power
Mode | Channel Fr?&lﬁz?cy Tones o?get [ngm] Total (Eggrg]Power Limit
ANT1 ANT2 [dBm]
0 9.79 10.29 13.06
26T 18 10.76 10.56 13.67
36 9.57 10.09 12.85
37 9.81 10.30 13.07
52T 45 10.73 10.57 13.66
52 9.64 10.17 12.92
53 9.61 9.96 12.80
106 5530 106T 57 10.43 10.12 13.29
60 9.54 9.74 12.65
61 9.87 10.07 12.98
242T 62 10.34 10.17 13.27
64 9.80 9.87 12.85
65 10.18 10.15 13.18
4841 66 10.12 10.03 13.09
SuU - 10.04 9.99 13.03
HES0 0 9.55 8.95 12.27 23.60
26T 18 10.13 9.44 12.81
36 8.82 9.11 11.98
37 9.57 8.97 12.29
52T 45 10.08 9.44 12.78
52 8.93 9.16 12.06
53 10.37 9.72 13.07
122 5610 106T 57 10.74 10.03 13.41
60 9.80 9.76 12.79
61 10.60 9.85 13.25
242T 62 10.89 10.04 13.50
64 10.04 9.90 12.98
65 10.68 9.90 13.32
4841 66 10.47 10.01 13.26
SuU - 10.50 9.94 13.24

* Calculation of Output Power :
Average Power = Measured Power + Duty CF [dB]
Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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PPSD Results

Actual RBW Ref. Bandwidth Corr'd factor
100 kHz 1000 kHz 10.00 dB
Meas PPSD . PPSD
Mode | Channel Fr?&lﬁz?cy Tones of?get [dBm/100kHz] C[gerrn?/lf)llpHi? Limit
ANT1 ANT2 [dBm/MHz]
0 -2.349 -2.937 10.470
26T 4 -2.526 -2.864 10.410
1
00 5500 8 -2.599 -2.900 10.350
SuU - -9.559 -8.839 3.920
0 -2.546 -3.020 10.320
26T 4 -2.732 -3.082 10.200
HE20 116 5580 8 -2.808 -3.138 10.130
SuU - -9.310 -9.343 3.770
0 -3.413 -3.056 9.870
26T 4 -3.213 -2.877 10.060
140 5700 8 -3.073 -2.904 10.110
SuU - -9.293 -8.977 3.970
0 -2.694 -3.319 10.120
26T 9 -2.409 -3.164 10.340
102 5510 17 -3.103 -3.128 9.990
SuU - -14.327 -14.283 -1.190 10.62
0 -2.381 -3.566 10.180
26T 9 -2.553 -2.805 10.430
HEA0 118 5590 17 -2.625 -3.424 10.100
SuU - -13.868 -14.516 -1.070
0 -2.802 -3.176 10.130
26T 9 -3.167 -2.377 10.360
134 5670 17 -3.589 -2.424 10.140
SuU - -14.155 -14.048 -0.990
0 -3.264 -2.757 10.120
26T 18 -3.406 -2.472 10.210
106 5530 36 -3.367 -3.068 9.910
SuU - -17.578 -16.997 -4.170
HESO 0 -3.440 -3.919 9.450
26T 18 -2.680 -3.305 10.140
122 5610 36 -4.284 -3.536 9.230
SuU - -17.344 -16.883 -4.000

* Calculation of PPSD result

Corr'd factor [dB]
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10.2.10. 802.11ax 2Tx (MIMO) MODE STRADDLE CHANNEL
Bandwidth and Antenna Gain, Limits
. . . q Power
Frequency . Min 26 dB BW Directional Gain . .
Portion . Limit PPSD Limit
[MHZz] [MHZz] [dBi] [dBm]
UNII-2C 13.92 6.38 22.06 10.62 [dBmM/MHZz]
5720(HE20)
UNII-3 1.54 6.27 29.73 29.73 [dBm/500kHz]
UNII-2C 31.47 6.38 23.60 10.62 [dBmM/MHZz]
5710(HE40)
UNII-3 3.94 6.27 29.73 29.73 [dBm/500kHz]
UNII-2C 71.76 6.38 23.60 10.62 [dBm/MHZ]
5690(HE80)
UNII-3 2.80 6.27 29.73 29.73 [dBm/500kHZ]
Included in Calculations of Corr'd Power & PPSD
26T 0.09 dB
HE20 SU 0.09 dB
26T 0.10 dB
Duty Cycle CF [dB] HE40 i) 016 9B
26T 0.11 dB
HESO SU 0.10 dB
Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced
(UNII- 2C: 0.38 dB, UNII-3: 0.27 dB)
Output Power Results
Frequency Portion | Tones RU Meas Power [dBm] Total Corr'd Power | Power Limit
[MHZ] offset | ANT1 ANT2 [dBm] [dBm]
26T 6 9.130 9.814 12.590
UNII-2C 22.06
- SuU - 12.021 11.290 14.770
26T 6 3.448 4.190 6.940
UNII-3 29.73
SuU - 5.766 5.467 8.720
26T 15 9.697 9.853 12.890
UNII-2C 23.60
m—_ SuU - 10.174 10.027 13.210
26T 15 -2.518 -2.074 0.820
UNII-3 29.73
SuU - -0.704 -0.355 2.580
26T 34 9.269 9.938 12.740
UNII-2C 23.60
T SuU - 9.720 9.260 12.610
26T 34 -1.854 -0.984 1.720
UNII-3 29.73
SuU - -4.531 -4.592 -1.450

* Calculation of Output Power : Total Corr'd Power = Antl Power + Ant2 Power + Duty CF [dB]
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PPSD Results

Meas PPSD : PPSD
Fre['(\q/ll:_lezr}cy Portion | Tones ofF;;Jet [dBm/MHZ] TOt?(chB:%r/rN(leFzT = Limit
ANT1 ANT2 [dBm/MHZz]
N 26T 6 6.422 7.897 10.320 10.62
£720 Su - 2.356 1.770 5.170 '
26T 6 3.660 4.960 7.460
*UNII-3 29.73
SuU - -1.624 -2.542 1.040
N 26T 15 5.770 6.970 9.520 10.62
710 su - -3.047 -4.093 -0.430 '
26T 15 -4.779 -2.869 -0.610
*UNII-3 29.73
SuU - -7.877 -8.560 -5.090
26T 34 5.052 6.138 8.750
UNII-2C 10.62
5690 SuU - -6.314 -6.918 -3.500
26T 34 -4.591 -4.235 -1.290
*UNII-3 29.73
SuU - -11.784 -12.599 -9.060

Note: * For UNII-3, the unit of PPSD is [dBm/500kHz].

Calculation of PPSD result : Total Corr'd PPSD = Antl PPSD + Ant2 PPSD + Duty CF
[dB] + Corr'd factor [dB]

Page 59 of 121

UL Korea, Ltd. Suwon Laboratory
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.

FORM ID: FCC_15E(04)




REPORT NO: 4789893923-E9V1
FCC ID: ASLNP545XLA

DATE: 2021-06-14

10.2.11. 802.11ax 2Tx (MIMO) MODE 5.8 GHz BAND
Bandwidth and Antenna Gain, Limits
Directional . .
Frequency . Power Limit PPSD Limit
EE CieliE] [MHzZ] E‘;’EH [dBm] [dBM/500kHZ]
Low 5745
HEZ20 Mid 5785
High 5825
o 5755 6.27 29.73 29.73
HE40 High 758
HE80 Mid 5775

Note. Since the directional gain exceeds 6dBi, the power and PSD limits are reduced(0.27 dB)

Included in Calculations of Corr'd [Power & PPSD]

26T 009 |dB

HE20 °2T - e
106T 009 |dB

Su 009 |dB

26T 010 |dB

52T 012 |dB

HE40 106T 013 |dB
Duty Cycle CF [dB] 242T 010 |dB
Su 010 |dB

26T 011 |dB

52T 011 |dB

HE80 106T 012 |dB
242T 011 |dB

484T 010 |dB

Su 010 |dB
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Output Power Results

Average Power \ Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones ogget [ngm] Total (izgrg]Power Limit
ANT1 ANT2 [dBm]
0 9.67 9.88 12.79
26T 4 9.55 9.98 12.78
8 9.28 9.94 12.63
37 9.72 9.98 12.86
149 5745 52T 38 9.74 10.06 1291
40 9.42 10.01 12.74
53 10.53 10.58 13.57
1067 54 10.31 10.59 13.46
SU = 12.28 12.62 15.46
0 9.48 10.00 12.76
26T 4 9.35 10.05 12.72
8 9.09 10.00 12.58
37 9.55 10.07 12.83
HE20 157 5785 52T 38 9.55 10.18 12.89 29.73
40 9.20 10.08 12.67
53 10.41 10.68 13.56
1067 54 10.15 10.66 13.42
SU = 12.28 12.69 15.50
0 9.26 9.93 12.62
26T 4 9.16 9.99 12.61
8 8.89 9.91 12.44
37 9.34 10.01 12.70
165 5825 52T 38 9.35 10.11 12.76
40 9.02 10.01 12.55
53 10.22 10.63 13.44
1067 54 10.02 10.61 13.34
SU = 12.10 12.52 15.33

* Calculation of Output Power :
Average Power = Measured Power + Duty CF [dB]
Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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Average Power . Power
Mode | Channel Fr?lc\q/ll:_'ezr}cy Tones oﬁget [ngm] Vgt (Eggrg]Power Limit
ANT1 ANT?2 [dBm]
0 10.66 9.80 13.26
26T 9 10.82 10.31 13.58
17 10.05 9.88 12.98
37 10.72 9.90 13.34
52T 41 10.83 10.35 13.61
44 10.18 9.98 13.09
151 5755 53 10.53 9.70 13.15
106T 54 10.67 9.98 13.35
56 10.08 9.71 12.91
61 10.57 9.79 13.21
2421 62 10.27 9.77 13.04
HE40 SuU - 10.52 9.89 13.23
0 10.53 9.30 12.97
26T 9 10.71 9.76 13.27
17 9.94 9.27 12.63
37 10.62 9.37 13.05
52T 41 10.68 9.79 13.27
159 5795 44 10.07 9.38 12.75
53 10.45 9.30 12.92
106T | 54 | 1055 9.54 13.08 3k
56 10.05 9.23 12.67
61 10.47 9.36 12.96
2421 62 10.21 9.32 12.80
SuU - 10.40 9.43 12.95
0 10.31 9.52 12.94
26T 18 10.11 10.07 13.10
36 8.91 9.56 12.26
37 10.33 9.57 12.98
52T 45 10.02 10.09 13.07
52 8.97 9.59 12.30
53 10.17 9.17 12.71
HE80 155 5775 106T 57 9.93 9.57 12.76
60 9.06 9.10 12.09
61 10.31 9.35 12.87
242T 62 10.29 9.62 12.98
64 9.26 9.26 12.27
65 10.32 9.46 12.92
4841 66 9.59 9.47 12.54
SuU - 9.87 9.36 12.63

* Calculation of Output Power :

Average Power = Measured Power + Duty CF [dB]

Total Corr'd Power = Antl’s Average Power + Ant2’s Average Power
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PPSD Results

Actual RBW Ref. Bandwidth Corr'd factor
100 kHz 500 kHz 6.99 dB
Meas PPSD PPSD
Frequency RU [dBm/100kHZ] Corr'd PPSD Limit
Mode | Channel | * "y o1 | TONES | oot N1 | Anta | [dBM/S00KHZ] [dBm/
500kHZz]
0 -3.035 -2.402 7.383
26T 4 -2.901 -2.488 7.401
149 5745 8 -3.390 -2.567 7.131
SuU - -8.591 -8.431 1.580
0 -3.162 -2.822 7.102
26T 4 -3.490 -2.728 6.998
HE20 157 5785 8 -3.546 -2.710 6.982
SuU - -8.952 -8.546 1.346
0 -3.022 -2.998 7.080
26T 4 -2.961 -2.955 7.132
165 5825
8 -3.249 -2.947 6.995
SuU - -8.825 -8.881 1.237 29.73
0 -2.854 -2.774 7.286
26T 9 -2.816 -2.413 7.490
151 5755 17 | 3706 | -3.047 6.736
SuU - -14. -15. -4,
= 641 15.389 4.899
0 -3.293 -3.217 6.845
26T 9 -2.777 -2.962 7.232
159 5795 17 | 3655 | -3.784 6.381
SuU - -15.461 -15.801 -5.527
0 -2.930 -2.882 7.204
26T 18 -3.593 -2.713 6.980
HESO 155 ST75 36 -4.224 -3.504 6.261
SuU - -18.482 -17.980 -8.123

* Calculation of PPSD result : Total Corr'd PPSD = Antl PPSD + Ant2 PPSD + Duty CF [dB] +
Corr'd factor [dB]
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10.2.12. OUTPUT POWER AND PPSD PLOTS(WORST CASE)

UNII-1 & 2A & 2C

802.11a/ ANT1 /5180 MHz 802.11a/ ANT2 /5180 MHz
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802.11ac VHT80 / ANT1 /5530 MHz

802.11ac VHT80 / ANT2 / 5530 MHz
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802.11ax HE80 ORU / ANT1 / 5290 MHZ 802.11ax HE80 ORU / ANT2 / 5290 MHz
T wsn S e B
oc | correc | EES ALTGH AITO T0:30:4% Pt oc | comeec | T senseimm ATGH AT 435 PHbay 17
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UNII-3
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802.11n HT40 / ANT1 / 5755 MHz

802.11n HT40 / ANT2 / 5755 MHz
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UNII Straddle Ch. IEEE 802.11a mode Output Power and PSD
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UNII Straddle Ch. IEEE 802.11n HT20 mode Output Power and PSD

Veyight Spectrum Amshyzer - Swept 54 ] Veysont Specinm Anslyzes- SneptSA ] =
s ¢ : iic AL 1% C r
| #Avg Type: RMS #Avg Type: RMS
PO Wide -+~ Trig: FreeRun AvglHold: 1001100 TrElA FHO-Wiide -+~ Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 0B oeTl IFGain:Low Atten: 40 d8
Mk
19 g5idie__Ref 30.00 dBm Band |9 gridy__ Ref 30.00 dBm
FA A
i ) - ")
Center 5.72000 GHz Span 40.00 MHz Center 5.72000 GHz Span 40.00 MHz
#Res BW 1.0 MHz F#VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts]
folvoodieclsal % T+ T fucnon T rucionwors FURCTON VALUE - 0 [ RS E—— G -
i N f 5.719 979 GHz 1.337dBm Band Power 20.03 MHz 12838 dB i N f 5.720 034 GHz -0.189 dBm Band Power 19.56 MHz 12844 dB
2 N f 5717 483 GHz 1.459dBm Band Power 15.03 MHz 12.043 dB 2 N 5.717 627 GHz 1.013dBm  Band Power 14.75 MHz 11889d8
a N f 6.727 496 GHz 05610dBm Band Power 4992 MHz 6079 dB a N 1 5.727 407 GHz 0007 dBm Band Pawer 4814 MHz 5794 dB
4 4
5 L]
[] L]
7 T
8 8
] 9
10 10
1 11
Keyaight Spectnum Anslyzer - Swept SA. = | Keyaight Spectrum Analyzst - Swept 34, = |65l
RL | & |56 oc | comec | DT T Awnam [ 1539547 P ay 10,2001 L w [a b | come | [ e oA 11:57:31 PPy 10,2031
| #Avg Type: RMS T | 3456 | #Avg Type: RMS Race B
PNO: Wide -+ Trig: FreeRun Avg|Hold: 1001100 TVPE| A i NO Wide -+ Trig: FreeRun Avg|Hold: 100100 TIRE|A wers
Gainlow Atten: 40 dB oeTl 1FGainLow Atten: 40 dB oeT|
Mkri 5.722 277 50 GHZ] Mkr1 5.720 767 50 GHz]
19 gk Ref 30.00 dBm 1.175 dBm 19 Ref 30.00 dBm 1.191 dBm
0.0 10.0
a0 50
Start 5.70000 GHz Stop 5.72500 GHz Start 5.70000 GHz Stop 5.72500 GHz
[#Res BW 1.0 MHz H#VBW 3.0 MHz* Sweep 1.333 ms (20001 pis! [#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.333 ms (20001 pts]
Keyaight Specknum Anslyzer - Swept SA- = | Keyaight Spectrum Analyzsr - Swrept 34, =Rjr=n [~
AL Re_[sio oc | CoRRec | SENSEINT] ALTGN AUTO 13.44:06 PMkay 10, 2031 AL @[50 bc | comec | eI TGN ATO 11:59:46 Py 10,3071
#Avg Type: RMS Fhace] =% ] #Avg Type: RMS Racell 515 ¢
Wide -—»— Trig: FreeRun Avg|Hold: 1001100 TVPE| A s PNO: Wide —»— Trig: FreeRun Avg|Hold: 1001100 TIRE|A Wt
IEGain:Low Atten: 40 dB oeTl I1FGainLow Atten: 40 dB oeT|
Mkr1 5.725 009 0 GHZ Mkri 5.725 029 5 GHZ
19 gk Ref 30.00 dBm -2.819 dBm 19 Ref 30.00 dBm -3.062 dBm
0 \} I \}
10.0 10.0
e 50
Start 5.725000 GHz Stop 5.735000 GHz Start 5.725000 GHz Stop 5.735000 GHz
[#Res BW 510 kHz HVBW 1.5 MHz* Sweep 5.333 ms (20001 pis! [#Res BW 510 kHz #VBW 1.5 MHz" Sweep 5.333 ms (20001 pts]

Page 69 of 121

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E(04)
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.





