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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+,
NFC and WPT

MODEL NUMBER: SM-G980F/DS, SM-G980F

SERIAL NUMBER: 38b95f7950197ece, 39989048abl1f7ece (CONDUCTED, Original)

R3CMAOBVGAH, R3CMAOD84RA (RADIATED, Original);
R38MBOAHJRL (RADIATED, Spot check)

DATE TESTED: OCT 31, 2019 — NOV 29, 2019 (Original);
NOV 05, 2019 — NOV 29, 2019 (Spot check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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:
%/ e
Junwhan Lee Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: A3LSMG981B DTS WLAN(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: A3LSMG980F shares the same enclosure and circuit board as FCC ID:
A3LSMG981B. The WLAN antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMG981B remains representative of FCC ID: ABLSMG980F. The test data of FCC ID:
A3LSMG981B being submitted for this application to cover WLAN features.

(Worst case of the radiated spurious and band edge emissions)
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-G981B/DS SM-G980F/DS Deviation Remark
FCC ID : A3LSMG981B | FCC ID : A3LSMG980F
Band Edge BE_H_11b_2462_Ant1 2462 MHz 54 dBuV/m 43.32 dBuV/m 43.46 dBuV/m 0.14dB
RSE HARM_11b_2412_Ant1 2412_2nd 54 dBuV/m 39.38 dBuv/m 39.89 dBuv/m 0.51dB 2nd Harmonic
Band Edge BE_V_11b_2472_Ant2 2472 MHz 54 dBuv/m 43.13 dBuV/m 42.80 dBuV/m -0.33dB
RSE HARM_11b_2462_Ant2 2462_2nd 54 dBuV/m 38.18 dBuv/m 34.48 dBuv/m -3.70dB 2nd Harmonic
DTS WLAN
(2.4 GHz2)
Band Edge BE_H_11g_2412_All 2412 MHz 54 dBuv/m 51.71 dBuV/m 50.97 dBuV/m -0.74dB
RSE HARM_11g_2437_All 2437_4th_NF 54 dBuv/m 48.82 dBuv/m 47.14 dBuv/m -1.68 dB 4th Harmonic
Band Edge BE_H_11n_HT20_2417_All 2417 MHz 54 dBuV/m 49.83 dBuv/m 51.61 dBuV/m 1.78 dB
RSE HARM_11n_HT20_2417_All 2417_4th_NF 54 dBuv/m 48.27 dBuv/m 47.50 dBuv/m -0.77dB 4th Harmonic

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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1.4. REFERENCE DETAIL
Reference application that contains the reused reference data in the individual test reports:
Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
PCE A3LsMmGos1e | Ongnal | 4789230288 E2 Test 4789247752-E2 All
Grant Report
4789230288-E3 Test 4789247752-E3 All
(802.11b/g/n) Report (802.11b/g/n)
Original 4789230288-E4 Test 4789247752-E4
DTS A3LSMG81B Grant (802.11ax) Report (802.11ax) Al
4789230288-E5 Test 4789247752-E5 Al
Bluetooth LE Report Bluetooth LE
Original 4789230288-E6 Test 4789247752-E6
DSS A3LSMG981B Grant (Bluetooth) Report (Bluetooth) Al
4789230288-E7 Test 4789247752-E7 All
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMGO818B Grant | 4780230288-E8 | Test | 4789247752-E8 |
(802.11ax) Report (802.11ax)
4789230288-E9 Test 4789247752-E9 Al
Original (ANTH) Report (ANTH+)
DXX A3LSMGO818B Grant | 4780230288-E10 | Test | 4789247752E10 | .
(NFC) Report (NFC)
Original 4789230288-E11 Test 4789247752-E11
DCD A3LSMG981B Grant WPT) Report WPT) All

For this application the data reuse is summarized below for each equipment class:

Equipment | Reference FCC | Application i
Class ID (Parent) Type Test Item Data Re-used
PCE A3LSMG981B oé'?;ﬂf' WWAN All except SAR (full test), HAC (full test)
BLE All
Original
DTS A3LSMG981B Grant WLAN All except SAR (full test), HAC (full test)
WLAN 802.11ax | All except HAC (full test)
DSS A3LSMG981B Ocr;'f’;r‘]?' BT All except SAR (full test)
Oridinal WLAN All except SAR (full test), HAC (full test)
NII A3LSMG981B Glgant
WLAN 802.11ax | All except HAC (full test)
Original ANT+ All
DXX A3LSMG981B Glgant
NFC All
DCD A3LSMG981B OCZI%E?I WPT All except RF exposure
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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 558074 D01 DTS Meas Guidance v05r02.
ANSI C63.10-2013.

KDB 662911 D01 v02r01

arwnNpE

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
<] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/wp-content/uploads/2017/05/TL-637.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)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB
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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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82dB
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 1, Clause 4.4.2 in IEC Guide
115:2007.
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5. EQUIPMENT UNDER TEST

5.1.

DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+, NFC and

WPT. This test report addresses the DTS (WLAN) operational mode.

This report covers the Samsung models SM-G980F/DS and SM-G980F.

These models are identical in hardware except SM-G980F has single SIM tray.
With some pre-scan, model SM-G980F/DS was set for spot check test.

WiFi operating mode

Frequency rage Mode ANT 1 ANT 2
802.11b SISO TX/RX TX/RX
802.11g SISO TX/RX TX/IRX
802.11g MIMO TX/IRX TX/RX

(2412 Mﬁf?gzn MH?2) 802.11n(HT20) SISO TX/RX TX/IRX
802.11n(HT20) MIMO TX/IRX TX/RX
802.11ax(HE20) SISO TX/RX TX/IRX
802.11ax(HE20) MIMO TX/IRX TX/RX

Note. 802.11ax(HE20) mode data is reported on the 4789247752-E4.
Simultaneous TX Condition
Simultaneous Tx Condition - RSDB
. T 5GHz 2.4GHz Test
ANT1 | ANT2 | ANT1 | ANT2 Case
2 A - B Vv
2.4GHz + 5GHz 2 = A B = \
RSDB Only 2 A - B - -
2 - A - B _
3 A A B - -
2.4GHz + 5GHz 3 A A - B -
RSDB & MIMO 3 A - B B -
3 - A B B -
”RSDB MIMO 4 A | A | 8 | B v

Note. A=13 dBm /B =15 dBm
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Simultaneous Tx Condition - Bluetooth with 5GHz WLAN (Not RSDB)

5GHz 2.4GHz Bluetooth Test
Mode # of TX Case
ANT1 ANT2 ANT1
2.4GHz Bluetooth 2 A N c )
+ 5GHz WLAN 2 - A C -
(Not RSDB) A A c v

Notel. A =13 dBm, C = 16.5 dBm
Note2. Spurious Emissions for Simultaneous Transmission were reported on the UNII 802.11ax test
report(4789247752-E8).

5.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum total conducted average output power as follows:

Frequency Output Power Output Power
Range Mode [dBm] [mwW]
[MHz] ANT1 ANT2 ANT1 ANT2

802.11b SISO 18.41 18.61 69.34 72.61
802.11g SISO 15.19 15.68 33.04 36.98
2412 - 2472 802.11g MIMO 18.19 65.92
802.11n(HT20) SISO 15.20 15.93 33.11 39.17
802.11n(HT20) MIMO 18.38 68.87
5.3. 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 an internal antennas, with ANT 1’s maximum gain of -3.80 dBi and
ANT 2’s maximum gain of -7.50 dBi

“Sub #2 WiFi #1” and “Sub #4 WiFi #2” as indicated in antenna specification are written as
ANT1 and ANT2 in this report.
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5.4. TESTED CHANNELS LIST

802.11b Mode Channel Frequency (MHz)

Low 1 2412

Mid 6 2437

High 11 2462

Reduction High 1 12 2467

Reduction High 2 13 2472
802.11g Mode Channel Frequency (MHz)

Low 1 2412

Mid 6 2437

High 10 2457

Reduction High 1 11 2462

Reduction High 2 12 2467

Reduction High 3 13 2472
802.11n HT20 Mode Channel Frequency (MHz)

Reduction Low 1 2412

Low 2 2417

Mid 6 2437

High 10 2457

Reduction High 1 11 2462

Reduction High 2 12 2467

Reduction High 3 13 2472
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5.5. 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 SISO (ANT1), the fundamental of the EUT was investigated in three orthogonal orientations
X, Y and Z it was determined that X orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in X orientation.

For SISO (ANT2), 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.

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

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

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps 2TX

802.11n HT20 mode: MCSO0 2TX

Depending on spot-check results for 802.11g / n HT20, MIMO mode is worst case than SISO
(ANT1) and SISO (ANT2). So radiation test for 802.11g / n HT20 were evaluated at MIMO
mode.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA800 R37M5WSB411SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
I/O CABLE
I/O Cable List
Cable No Port # of identical | Connector | Cable Type [Cable Length Remarks
ports Type (m)
1 DC Power 1 C Type Shielded 1.0m N/A
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TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable DTS mode.

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

\\\~—{ 3m SAC

FETHELTEES
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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 New Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-20
Spectrum Analyzer, 43.5 GHz R&S FSwW43 104089 08-06-20
Average Power Sensor Agilent/HP U2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
Antenna, Loop, 9kHz-30MHz

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. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS
None; for reporting purposes only.
Duty Cycle
. . Duty Cycle | Duty Cycle . 1T
Band Mode O'Erg'sr]"e P[frr]'g]d X X COFr;if;'ro” Minimum VBW
[Linear] [%6] d [kHZz]
[dB]
802.11b 32.96 33.05 0.997 99.73 0.00 0.030
éﬁz 802.11g 5.48 5.58 0.982 98.21 0.00 0.182
802.11n(HT20) 5.08 5.18 0.981 98.07 0.00 0.197
802.11b 802.11¢g

BN eysight Spectum Anslyzss - Swept 54 BN Keyzight Spectrum Anslyass - Swept SA
AL AL

#Avg Type: RMS #Avg Type: RMS
PNO: Fast —»~  Trig: RF Burst Wy PNO: Fast —»— Trig: RF Burst
IFGain:Low Atten: 40 dB T IFGain:Low Atten: 40 dB

AMkr3 5.584 ms|
odevdiv__Ref 30.00 dBm 2.28 dB

Center 2.437000000 GHz Center 2.437000000 GHz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (20001 pts)f | [Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts]

2
-n. BGTSrns 16.11 dBm,|

5.484 m: 3.55dB/
piEE= =
|

Msa sTATUS s sTATUS

802.11n HT20

BN ey sight Spectiurm Anshyzer - Swept 54
. T
#Avg Type: RMS
NO fast -+~ Trig: RF Burst
IFGain:Low Atten: 40 dB
AMKr3 5.180 ms|
0de/div_ Ref 30.00 dBm 1.26 dB

Center 2.437000000 GHz P
#VBW 50 MHz Sweep 20.00 ms (20001 pts)
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 DO1 v05r02, Section 8.2

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.2.3.

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v05r02, Section
8.5.

Out-of-band EMISSIONS IN RESTRICTED BANDS KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.

9. SUMMARY TABLE

FcC Eart Test Description Test Limit Test Condition | Test Result
Section
15.247 Occupied Band width (6dB) > 500kHz Pass
(@)(2)
2.1051, |Band Edge /Conducted
15.247 (d) |Spurious Emission -30dBce Pass
Conducted
15.247 TX conducted output power < 30dBm Pass
(O)E))

15.247 (e) |PSD < 8dBm Pass
15.207 (a) AC _PO\./ver Line conducted Section 10 Power Line Pass
emissions conducted

15.205, ) _ . .
15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 D01 15.247 Meas Guidance: The transmitter output is connected to
a spectrum analyzer with the RBW set t0100 kHz, the VBW >= 3 x RBW, peak detector and
max hold.
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RESULTS

10.1.1. 802.11b MODE IN THE 2.4 GHz BAND

channel Frequency 6 dB Bandwidth [MHz] P———
[MHz] ANT1 ANT2 [MHz]
2412 7.555 7.528
2437 7.057 7.550
11 2462 7.073 7.538
12 2467 7.541 7.540 0.5
13 2472 7.014 7.551
Worst 7.014 7.528

10.1.2. 802.11g MODE IN THE 2.4 GHz BAND

Channel Frequency 6 dB Bandwidth [MHz] Minimum Limit
[MHZ] ANT1L ANT2 L1
1 2412 16.340 16.330
2437 16.320 16.320
10 2457 16.320 16.350
11 2462 16.350 16.370 0.5
12 2467 16.370 16.360
13 2472 16.320 16.370
Worst 16.320 16.320

10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

channel Frequency 6 dB Bandwidth [MHz] Minimum Limit
[AE] ANT1 ANT2 [IRE]
2412 17.560 17.550
2417 17.570 17.580
2437 17.580 17.540
10 2457 17.590 17.560
11 2462 17.570 17.590 05
12 2467 17.620 17.580
13 2472 17.290 17.570
Worst 17.290 17.540
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10.1.4. 6 dB BANDWIDTH PLOTS

1ITX_ANT1

i Kyt Spectrum Analyzes - Ocoupied BW ol [ Kimysegit Spectrum Anayzer - Ocupied BW ol
AL = Q 7 X 07.58:07 PHNGY 06,2019 AL 5 i ENSE I T 075840 PN 06,2019
enter Freq 2.412000000 GHz . $;;k;:f:u:“m°m “::de 100100 Radio Std: Nane enter Freq 2.437000000 GHz . $::‘=;’::-gu:”m“m ﬁrfslmd 100100 Radio Std: Nane
HFGainLow #Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log ‘ Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.9 dBm Occupied Bandwidth Total Power 24.8 dBm
12.027 MHz 11.944 MHz
Transmit Freq Error 27.089 kHz OBW Power 98.00 % Transmit Freq Error -20.190 kHz OBW Power 99.00 %
x dB Bandwidth 7.555 MHz x dB -6.00 dB x dB Bandwidth 7.057 MHz x dB -6.00 dB
usc amamus wsc Sans

11b Mode 11 Ch.

meanﬂf-—o«unfw o |-
[ - A | CORREC_| ENSE-IN 07:55:03 P Nov 08, 2019
Genter Fren: 248200000 o1 Radio S
N e . T:I:!EFrm";ur\ A:gmom: 1001100 e o
AFGain:Low #Anen: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
og
[Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms|
Occupied Bandwidth Total Power 24.6 dBm
11.818 MHz
Transmit Freq Error -88.890 kHz OBW Power 99.00 %
x dB Bandwidth 7.073 MHz xdB -6.00 dB
jusc STATUS

11b Mode 12 Ch. 11b Mode 13 Ch.

Veyaght Spectrar hralyees - Occupied EW =
AL SEINT 0 17:59:28 PH o 06,2018
Center Freq: 2467000000 GHz Radio Std: None
enter Freq 2.467000000 GHz 5 ey AralHold: 10000

o Trig: Free
#Atten: 30 6B Radio Device: BTS

TerghtSpectrums Al - Occopied BW =
kL i I ALTGH 4 07:59:53 PH o 08,2018
Center Freq: 2472000000 GHz Radio Std: None
enter Freq 2.472000000 GHz pobiy ey “AvgiHold: 1001100

e Trig: FreeRu
HFGainiLow #FGainilow #hten: 30 dB Radio Device: BTS

0 dBidiv Ref 20,00 dBm 0 dBidiv

0d Ref 20.00 dBm
Log Log

Center 2467 GHz Span 30 MHz Center 2472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 7.23 dBm Occupied Bandwidth Total Power 5.27 dBm
10.719 MHz 10.509 MHz
Transmit Freq Error -57.500 kHz OBW Power 99.00 % Transmit Freq Error -121.25 kHz OBW Power 99.00 %
x dB Bandwidth 7.541 MHz x dB -6.00 dB x dB Bandwidth 7.014 MHz xdB -6.00 dB
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1TX_ANT 2

Keyssght Spectrum Analyzer - Qccupied W ) Fepught Spectrum Anslyzes - Occugied B r)
R = Q 7 X 08.21:33 PM oy 06, 2019 AL 5 " s T 0820159 PG 06,2019
‘ Center Freq: 2.412000000 GHz Radio Std: None | Center Freq: 2.437000000 GHz Radio Std: None
w4~ Trig: Free Run Avg|Held: 100100 s~ Trig: Free Run ‘Avg|Hold: 100/100
HFGainLow #Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.8 dBm Occupied Bandwidth Total Power 25.2 dBm
12.012 MHz 12.142 MHz
Transmit Freq Error 72.141 kHz OBW Power 98.00 % Transmit Freq Error -101.13 kHz OBW Power 99.00 %
x dB Bandwidth 7.528 MHz x dB -6.00 dB x dB Bandwidth 7.550 MHz xdB -6.00 dB
usc amam, wsc STan
Keysight Spectrum Anahze - Occupied BW =
RL R s T NSE INT SLIGN AUT 05:22.22 P Noy 05, 2015
| Center Freq: 2462000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100
HFGainLow #Aten: 30 6B Radio Device: BTS
10 dBldiv Ref 20.00 dBm
‘Center 2.462 GHz Span 30 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 25.0 dBm
11.862 MHz
Transmit Freq Error 40.298 kHz OBW Power 99.00 %
x dB Bandwidth 7.538 MHz x dB -6.00 dB
s sTaTUS
¥eysight Spectrum Aralyzer - Occupied W =la Veysight Specirum Anahyer - Gecupied B =la
AL SE INT 0 08:22:45 9N ay 05, 2015 kL i I AL1GN 4 082304 9HNay 05, 2015
| Center Freq: 2467000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 100100 s Trig:FreeRun AvglHold: 1001100
HFGainLow #Atten: 30 dB Radio Device: BTS HFGainLow #Atten: 30 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2,467 GHz Span 30 MHz Center 2472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 8.72 dBm Occupied Bandwidth Total Power 5.84 dBm
10.856 MHz 10.584 MHz
Transmit Freq Error 207.13 kHz OBW Power 99.00 % Transmit Freq Error 99.937 kHz OBW Power 99.00 %
x dB Bandwidth 7.540 MHz x dB -6.00 dB x dB Bandwidth 7.551 MHz xdB -6.00 dB
usc amam, wsc STan
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ITX ANT1

11g Mode 1 Ch.

11g Mode 6 Ch.

g Spectum Analyzer - Occuped W
AL

Center Frag: 2412000000 GHz

o flan
58:02:08 PM Nov 08, 2018
Radio Std: None

epghtSpectram Anszes - Occupied W
hL "

o flan
08:02:27 PM Nov 06,2018

Camer Fraq: 2437000000 GHz Radio Std: None

e Trig: FreeRun Avg|Hold: 100100 s Trig:FreeRun ‘AvglHold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 20.5 dBm Occupied Bandwidth Total Power 20.9 dBm
16.442 MHz 16.462 MHz
Transmit Freq Error -140 Hz OBW Power 99.00 % Transmit Freq Error -14.718 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz xdB -6.00 dB
s aTam w5a STan
epught Spectum Ansyas: - Occupied B ==
AL C e 1 1o 08.03:1 P v 06, 2013
‘ Center Freq: 2.457000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 1001100
AFGain-Low wAnen: 30 0B Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 2.457 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 20.4 dBm
16.479 MHz
Transmit Freq Error -31.627 kHz OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB
wsa aTus
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ITX ANT1

11g Mode 11 Ch. 11g Mode 12 Ch.

Xeyght Specium ke - Dccuped W =T Veysant Speciram Anayze - Oceupied 50 =T
AL e ] 080334 Ph oy 06,2015 AL F I ALTcH & 0810400 P hov 06,2015
‘ Center Freg: 2.462000000 GHz Radio Std: None | Center Freq: 2.467000000 GHz Radio Std: None

+- Trig:FreeRun ‘AvglHold: 100/100

v Trig: FreeRun ‘AvglHold: 1001100 -
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2,462 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 19.4 dBm Occupied Bandwidth Total Power 7.51 dBm

16.487 MHz 16.477 MHz
Transmit Freq Error -31.501 kHz OBW Power 99.00 % Transmit Freq Error -30.780 kHz OBW Power 99.00 %
x dB Bandwidth 16.35 MHz x dB -6.00 dB x dB Bandwidth 16.37 MHz xdB -6.00 dB

11g Mode 13 Ch.

Keysigha Spectrum Anshyzes - Decupied B e
RL 7 2 i NSEINT LIGH AT 08:04:25 PMNov 06,2019
I Center Freq: 2.472000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold: 100/100
#FGainiLow #Atten: 30 0B Radio Device: BTS

10 dBldiv Ref 20.00 dBm
Log
‘Center 2.472 GHz Span 30 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 5.25 dBm

16.453 MHz

Transmit Freq Error -47.942 kHz OBW Power 99.00 %

x dB Bandwidth 16.32 MHz x dB -6.00 dB
u sTATU
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1TX_ANT 2

11g Mode 1 Ch.

11g Mode 6 Ch.

Keyssght Spectrum Analyzer - Qccupied W P Fepught Spectrum Anslyzes - Occugied B r)
R = Q 7 X 08.23:33 PHNGY 06,2019 kL 5 " ENSE I T 824121 PHNGY 06,2019
] Center Freq: 2.412000000 GHz Radio Std: Nane ] Center Freq: 2.437000000 GHz Radio Std: Nane
a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun AvglHold: 100/100
AFGainiLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 21.4 dBm Occupied Bandwidth Total Power 21.5 dBm
16.493 MHz 16.462 MHz
Transmit Freq Error 9.731 kHz OBW Power 98.00 % Transmit Freq Error -37.083 kHz OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB x dB Bandwidth 16.32 MHz x dB -6.00 dB
s amam, nsG STan
Kepsight Spectrum Anebyzer - Occupied BW [E==p
18 ; ENsE I 161 08:24:38 PMov 06, 2019
] Center Freq: 2.457000000 GHz Radio $td: None
s Trig: Free Run Avg|Hold: 1001100
AFGaindow #Anen: 20 0B Radio Device: BTS
0 dBidiv Ref 20.00 dBm
Log
Center 2.457 GHz Span 30 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 20.6 dBm
16.499 MHz
Transmit Freq Error -24.622 kHz OBW Power 99.00 %
x dB Bandwidth 16.35 MHz xdB -6.00 dB
w5 s,
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1TX_ANT 2

11g Mode 11 Ch.

11g Mode 12

Keyssght Spectrum Analyzer - Occupied BW
kL R

s Trig: FreeRun
HFGoiniLow

Center Freq: 2.462000000 GHz
‘Avg|Hold: 1001100
#Anen: 20 4B

Keyasght Spectrum Analyzes - Occupied BW
25:19 PM N0y 06, 2018 AL

Ch.

08.25:
Radio Std: Nane

Radio Device: BTS

HFGainLow

]  Center Freq: 2457000000 GHz
w. Trig: FreeRun
#Anen: 30 d8

82540 BN NGV 06, 2019
Radio Std: Nane
AvglHold: 100/100

Radio Device: BTS

Ref 20.00 dBm

Bidi Ref 20.00 dBm

Center 2,462 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 20.3 dBm Occupied Bandwidth Total Power 8.25 dBm

16.493 MHz 16.494 MHz

Transmit Freq Error -8.070 kHz OBW Power 98.00 % Transmit Freq Error -2.809 kHz OBW Power 99.00 %

x dB Bandwidth 16.37 MHz x dB -6.00 dB x dB Bandwidth 16.36 MHz xdB -6.00 dB
s smam sTa

11g Mode 13 Ch.
s

Keysight Spectnam Analyzes - Occupied BW
L R E a

] Center Freg: 2.472000000 GHz

08:25:58 P Nov 05, 2018

Radio Std: None
Trig: Free Run Avg|Hold: 100/100
HFGainiLow #Aten: 30 6B Radio Device: BTS

10 dB/di Ref 20.00 dBm
Log
‘Center 2.472 GHz Span 30 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Total Power 6.01 dBm

16.478 MHz

Transmit Freq Error -735 Hz OBW Power 99.00 %

x dB Bandwidth 16.37 MHz x dB -6.00 dB
s Tatus,
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ITX_ANT 1

11n HT20 Mode 1 Ch.

11n HT20 Mode 2 Ch.

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 2.412000000 GHz

Keyasght Spectrum Analyzes - Occupied BW
AL

]
Radio St |
alHeld: 1001100

Center Freq: 2417000000 GHz

08,06:42 PHNOY 06, 2018
Radio Std: Nane

w4~ Trig: Free Run Av s~ Trig: Free Run Avg|Hold:> 100100
HFGainiLow #Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2417 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 19.6 dBm Occupied Bandwidth Total Power 21.0 dBm
17.636 MHz 17.659 MHz
Transmit Freq Error 4777 kHz OBW Power 98.00 % Transmit Freq Error -13.563 kHz OBW Power 99.00 %
x dB Bandwidth 17.56 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz xdB -6.00 dB
usc smam w5e sTa
Keyssght Spectrum Analyzer - Occupied BW o |la Keysight Spectrum Anslyzer - Occupied BW
RL R h 1 08:07:08 v 06, 2019 RL L ENSE.I! GN 08:07:41 PM MOV 06, 2019
‘ Center Freq: 2.437000000 GHz Radio Std: None | Center Freq: 2.457000000 GHz

Radio Std: Nane

a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun AvglHold: 100/100
HFGainLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBid Ref 20.00 dBm
Log Log
Center 2437 GHz Span 30 MHz Center 2457 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 20.8 dBm Occupied Bandwidth Total Power 20.4 dBm
17.689 MHz 17.687 MHz
Transmit Freq Error -20.569 kHz OBW Power 98.00 % Transmit Freq Error -32.988 kHz OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.59 MHz x dB -6.00 dB
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ITX_ANT 1

11n HT20 Mode 11 Ch.

11n HT20 Mode 12

Keyssght Spectrum Analyzer - Occupied BW
kL R

Center Freq: 2.462000000 GHz
o Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

HFGainiLow

Keyasght Spectrum Analyzes - Occupied BW
0808 M N0y 06, 2018 AL
ta: Nane

[
Radio St

HFGainLow

Radio Device: BTS

Ch.

+. TrigFreeRun

o|la
08,08:3% PHNOY 05, 2018
Radio Std: Nane

Center Freq: 2467000000 GHz
“AvglHold: 100100

#Aten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Bidi Ref 20.00 dBm

Center 2,462 GHz

#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 19.4 dBm
17.680 MHz
Transmit Freq Error -23.379 kHz OBW Power 98.00 %
x dB Bandwidth 17.57 MHz x dB -6.00 dB

Center 2467 GHz
#Res BW 100 kHz

Occupied Bandwidth

Span 30 MHz
Sweep 4 ms

17.701 MHz
Transmit Freq Error -23.024 kHz
x dB Bandwidth 17.62 MHz

Span 30 MHz
#VBW 300 kHz Sweep 4 ms

Total Power 7.94 dBm

OBW Power 99.00 %

xdB -6.00 dB

11n HT20 Mode 13 Ch.

Keysight Spectrum Anahzes - Occupied BW [E=SET
RL 5 E . NSE SLIGN AUT 05:09:08 PHNav 05, 2015
| Center Freq: 2.472000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100
HFGainiLow #Aten: 30 6B Radio Device: BTS

10 dB/di Ref 20.00 dBm
Log
‘Center 2.472 GHz Span 30 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Total Power 5.43 dBm

17.631 MHz

Transmit Freq Error -41.450 kHz OBW Power 99.00 %

x dB Bandwidth 17.29 MHz x dB -6.00 dB
s sTaTUS
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1TX_ANT 2

11n HT20 Mode 1 Ch.

11n HT20 Mode 2 Ch.

Keyssght Spectrum Analyzer - Occupied BW
kL R

Center Freq: 2.412000000 GHz

=2
.37 PMNOY 06, 2018
Radio Std. None

E—

Center Freq: 2417000000 GHz

08267
Radio Std: Nane

w4~ Trig: Free Run Avg|Held: 100100 s~ Trig: Free Run ‘Avg|Hold: 100/100
HFGainiLow #Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2417 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 20.5 dBm

17.687 MHz 17.680 MHz
Transmit Freq Error 6.528 kHz OBW Power 98.00 % Transmit Freq Error 24.787 kHz OBW Power 99.00 %
x dB Bandwidth 17.55 MHz x dB -6.00 dB x dB Bandwidth 17.58 MHz xdB -6.00 dB

11n HT20 Mode 6 Ch.

11n HT20 Mode 10 Ch.

Keyssght Spectrum Analyzer - Occupied BW
kL R

Center Freq: 2437000000 GHz
Trig: Free Run ‘Avg|Hold: 1001100

ol

08.27:18 PM NV
Radio Std: Nane

E—

Center Freq: 2457000000 GHz

08,27:38 PMNOY 06,2018
Radio St None

- v Trig:FreeRun AvglHold: 100/100
HFGainLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2437 GHz Span 30 MHz Center 2457 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 20.5dBm Occupied Bandwidth Total Power 20.7 dBm
17.647 MHz 17.712 MHz
Transmit Freq Error -29.002 kHz OBW Power 98.00 % Transmit Freq Error -17.401 kHz OBW Power 99.00 %
x dB Bandwidth 17.54 MHz x dB -6.00 dB x dB Bandwidth 17.56 MHz x dB -6.00 dB
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1TX_ANT 2

11n HT20 Mode 12 Ch.

gt Spectram Anszes - Occupied W
hL "

11n HT20 Mode 11 Ch.

g Spectum Analyzer - Occuped W
AL

o flan
8:28:19 PM Noy 06, 2019
Radio Std: None

=la
08:27:54 9Hiay 05, 2015 I 1N
Radio Std: None ] Center Fraq: 2467000000 GHz
+- Trig:FreeRun ‘AvglHold: 100/100
#Atten: 30 dB

] Center Freq: 2.462000000 GHz
v Trig: FreeRun ‘AvglHold: 1001100
#Atten: 30 dB

R GoinLow Radio Device: BTS AFGainiow Radio Device: BTS

0 dB/d) Ref 20.00 dBm

JBIdi Ref 20.00 dBm

Log

Log

Center 2,462 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 8.26 dBm
17.722 MHz 17.688 MHz
Transmit Freq Error -8.511 kHz OBW Power 99.00 % Transmit Freq Error -2.857 kHz OBW Power 99.00 %
x dB Bandwidth 17.59 MHz x dB -6.00 dB x dB Bandwidth 17.58 MHz xdB -6.00 dB
s amam, STan
Keysigha Spectrum Anshyzes - Decupied B e
AL 5 2 HSE T LIGH AT 96:26:38 M Nav 05, 2018
‘ Center Freq: 2.472000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
°g
‘Center 2.472 GHz Span 30 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 6.21 dBm
17.667 MHz
Transmit Freq Error 7.636 kHz OBW Power 99.00 %
x dB Bandwidth 17.57 MHz x dB -6.00 dB
u sTATU
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10.2. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for
direct reading of power.

Output power measurement was performed utilizing the 8.3.2.3 under KDB558074 D01 15.247
Meas Guidance.

Duty cycle correction factor is not added to the average output power results for duty cycle
factor > 98%.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is unequal among the chains.
The directional gain is:

Bands ANT 1 ANT 2 CorrelategaliDr:recnonal
[MHZz] [dBi] [dBI] (48]
2412-2472 -3.80 -7.50 -2.44

e |EEE 802.11b Mode is not supported MIMO operation. So can’t transmit on two
antennas as the same time.
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RESULTS

10.2.1. ITX_TEST RESULTS

i FCC
Fr(:grjl(;r;cy ANT Gain Power Max Power
[MHz] ANT1 ANT2 Limit [dBm]
[dBm]
2412 - 2472 -3.80 -7.50 30.00 30.00
Included in Calculations of Corr'd Power
802.11b 0.00 | dB
Duty Cycle CF 802.11g 0.00 [ dB
802.11n HT20 0.00 | dB
Calculation of Output Power result
— Corr'd Power = Meas Power + Duty Cycle CF
Meas Power Corr'd Power
Mode Channel Fr?&l:_'ezr]\cy [dBm] [dBm] I:I’_?xie;r
ANT1 ANT2 ANT1 ANT2 [dBm]
1 2412 18.32 18.10 18.32 18.10
2437 18.41 18.61 18.41 18.61
802.11b 11 2462 18.15 18.25 18.15 18.25
12 2467 2.26 2.24 2.26 2.24 30.00
13 2472 0.07 0.30 0.07 0.30
Worst Case 18.41 18.61
1 2412 15.01 15.44 15.01 15.44
2437 15.19 15.68 15.19 15.68
10 2457 14.75 15.07 14.75 15.07
802.11g
11 2462 13.85 14.63 13.85 14.63 30.00
12 2467 2.60 2.90 2.60 2.90
13 2472 0.26 0.70 0.26 0.70
Worst Case 15.19 15.68
1 2412 13.92 14.04 13.92 14.04
2 2417 15.15 15.02 15.15 15.02
6 2437 15.20 15.01 15.20 15.01
e 10 2457 14.65 15.93 14.65 15.93
11 2462 13.80 14.58 13.80 14.58 30.00
12 2467 2.72 2.90 2.72 2.90
13 2472 0.29 0.66 0.29 0.66
Worst Case 15.20 15.93
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10.2.2. 2TX_TEST RESULTS

ANT Gain FCC
Frequency . p Max
Range Correlated Chain ower Power
[MHz] Directional Gain Limit [dBm]
[dBi] [dBm]
2412 - 2472 -2.44 30.00 30.00
Included in Calculations of Corr'd Power
802.11g 0.00 [ dB
Duty Cycle CF
802.11n HT20 0.00 [ dB
Calculation of Output Power result
— Total Corr'd Power = ANT1 Power + ANT2 Power + Duty Cycle CF
Meas Power \ Power
Mode Channel Fr?ﬁﬂl:_'i?cy [dBm] el (Eggrg] FOLE Limit
ANT1 ANT2 [dBm]
1 2412 15.17 14.97 18.08
6 2437 15.33 15.03 18.19
10 2457 14.90 15.25 18.09
802.11g
11 2462 13.90 14.81 17.39 30.00
12 2467 2.07 2.28 5.19
13 2472 0.07 0.39 3.24
Worst Case 18.19
1 2412 14.12 14.40 17.27
2 2417 15.30 15.43 18.38
6 2437 15.35 15.01 18.19
8%.%3“ 10 2457 14.91 15.24 18.09 30.00
11 2462 13.90 14.85 17.41 '
12 2467 2.60 3.12 5.88
13 2472 0.19 0.72 3.47
Worst Case 18.38
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10.3. PSD

LIMITS

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the section8.4 under KDB558074 D01 15.247
Meas Guidance.
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RESULTS
10.3.1. TEST RESULTS
Included in Calculations of Corr'd Power
802.11b 0.00 | dB
Duty Cycle CF 802.11g 0.00 | dB
802.11n HT20 0.00 | dB

Calculation of Output PSD result

1. 1TX: Corr'd PSD = Meas PSD + Duty Cycle CF

2. 2TX: Total PSD = ANT1 Meas PSD + ANT2 Meas PSD + Duty Cycle CF

Meas PSD Corr'd PSD o .
Mode | Channel FTTIC\JAT_'GZ'}CY [dBm/3kHz] [dBm/3kHz] [gggllém;] M[ng]ln
ANT1 ANT2 ANT1 ANT2
1 2412 -12.88 -12.45 -12.88 -12.45 -20.88
6 2437 -12.52 -12.56 -12.52 -12.56 -20.52
802.11b 11 2462 -13.12 -12.77 -13.12 -12.77 8.00 -21.12
12 2467 -29.20 -29.05 -29.20 -29.05 -37.20
13 2472 -31.58 -31.43 -31.58 -31.43 -39.58
Worst Case -12.52 -12.45 -20.52
ode | cramel | FIEROs | aamiois ol Condrsy | et | Magin
ANT1 ANT2
1 2412 -17.46 -17.01 -14.22 -22.22
6 2437 -17.08 -16.53 -13.78 -21.78
10 2457 -17.60 -17.88 -14.73 -22.73
802.11g
11 2462 -18.87 -18.04 -15.43 8.00 -23.43
12 2467 -30.34 -30.35 -27.34 -35.34
13 2472 -32.86 -31.55 -29.15 -37.15
Worst Case -13.78 -21.78
1 2412 -20.48 -19.94 -17.19 -25.19
2 2417 -19.48 -19.18 -16.32 -24.32
6 2437 -19.32 -19.42 -16.36 -24.36
g0zl | 10 2457 -20.16 -19.68 -16.90 500 -24.90
11 2462 -20.73 -19.93 -17.30 -25.30
12 2467 -32.09 -31.39 -28.71 -36.71
13 2472 -34.81 -34.02 -31.39 -39.39
Worst Case -16.32 -24.32
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10.3.2.

PSD PLOTS

1ITX_ANT 1

11b Mode 1 Ch.

11b Mode 6 Ch.

Keyssght Spectrum Analyzer - Swepd SA
AL R 7

Keyasght Spectrum Anlyce - Swegt 54
AL F

o|la
12:43:02 8 Now 07, 2019

] " BAvg Type: RMS " sAvg Type: RMS
PNO: Fast -+ 1rig: FreeRun Avg|Hold: 1001100 FHO Fast -+~ Trig: FreeRun AvglHeld: 100/100
IFGain-ow Anen: 30 dB IFGain-Low Atten: 30 dB
Mk Mkr :
o deiey_Ref 20.00 dBm o derdy__Ref 20.00 dBm

Center 2.41200 GHz Span 25.50 MHz, ICenter 2.43700 GHz Span 25.50 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.472 s (20001 pts)
usc aTam, =

Keysight Spectum Anabyzer-Swept A
"L 2 :

FHG Tast -»- Trig: FreeRun
Aten: 30 0B

IFGainiLow

11b Mode 11 Ch.

#Avg Type: RMS
Avg|Hold: 100/100

10 dB/div. Ref 20.00 dBm
Log

Center 2.46200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

Spa

n 25.50 MHz.

Sweep 3472 (20001 pts)|

usc

STATUS

11b Mode 12 Ch.

11b Mode 13 Ch.

g Spectum Analzes - Sucpt S
AL

#Avg Typs: RMS

gt Spectram Anszes - Swept SA
hL r

| © shvg Type: RMS
FRO Fast -+~  Trig: FreeRun Avg|Hold: 1001100 PO Fast ~+-  Trig: FreeRun AvglHold: 100/100
IFGainLow Atten: 30 dB. IFGaind ow Atten: 30 dB
Mk MK
0 dBidi Ref 20.00 dBm 0 dBid Ref 20.00 dBm

Log a
Center 2.46700 GHz Span 25.50 MHz, Center 247200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts)
usc aTam, wsc =
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1TX_ANT 2

Keyssght Spectrum Aralyze - west SA Kepsght Spectrum Anslyzer - Swesd 54
AL R 2 7 ALGN 4 kL 5 Ao O
] #iAvg Type: RMS #Avg Type: RMS
PNO: Fast -+ 1rig: FreeRun Avg|Hold: 1001100 FHO Fast -+~ Trig: FreeRun AvglHeld: 100/100
IFGain-ow Anen: 30 dB IFGain-Low Atten: 30 dB
Wiki1 3 i
10 deie__Ref 20.00 dBm 19derdy__Ref 20.00 dBm
Center 2.41200 GHz Span 25.50 MHz, ICenter 2.43700 GHz Span 25.50 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.472 s (20001 pts)
usc aTaTus wsc sTans

11b Mode 11 Ch.

Keysight Spectrum Anahze - Swept SA
kL A ALIGN AUT
] #Avg Type: RMS
PNO Fast —» Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Anen: 30 B
Mkr1 2
10 dBidiv Ref 20.00 dBm
09

Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #/BW 10 kHz*

Sweep 3472 s (20001 pts)

sTaTus,
eysigh Specinum Analyzer - Swept S4. i VeysightSpecirum Anabzer - Swept S i i
"L ieE INT Li6n AL r AL1GH s
] BAvg Type: RMS Avg Type: RMS
RO Fast -+~ Trig: FreeRun AvglHold: 100100 PRG et -+~ Trig: FreeRun AvglHold: 100/100
IFGain-Low Atten: 30 dB IFGainLow Atten: 30 dB
M 2 M
10g8idv__Ref 20.00 dBm 10 gErciv__Ref 20.00 dBm
Center 2.46700 GHz Span 25.50 MHz, ICenter 2.47200 GHz Span 25.50 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.472 s (20001 pts)
sc Tanus wsc STars
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ITX_ANT 1

11g Mode 1 Ch.

11g Mode 6 Ch.

P ———

E——

@Avg Type: RMS

‘ #iAvg Type: RMS
st ~s- Trig: FreeRun Avg|Hold: 100100 NDFast -+ Trig: FreeRun AvglHold: 100/100
oo Atten: 30 6B \Femin o Atten: 3048
0gaidlv__Ref 20.00 dBm o ciciv__Ref 20.00 dBm
Center 2.41200 GHz Span 25.50 MHz Center 2.43700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts)
usc st

Fepsight Soectrum fnsbyas: - Swest 54
L

11g Mode 10 Ch.

] " #Avg Type: RMS

PN Fast -»  Trig: FreeRun Avg[Hold: 1001100
IFGainLow Anen: 30 dB

10dB/d Ref 20.00 dBm

Center 2.45700 GHz Span 25.50 MHz

#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts)
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ITX_ANT 1

I——— A ——
T o
‘ #iAvg Type: RMS ! #Avg Type: RMS
st ~s- Trig: FreeRun Avg|Hold: 100100 WO Fast -+~ Trig: FreeRun AvglHold: 100/100
oo Atten: 30 6B \Femin o Atten: 3048
0gaidlv__Ref 20.00 dBm o ciciv__Ref 20.00 dBm
Center 2.46200 GHz Span 25.50 MHz Center 2.46700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts)
usc saus wsc st

Keysight Spectnam Analyzes - Swegt 54
L R E a

11g Mode 13 Ch.

] \rﬂ Type: RMS

10 aBidiv Ref 20.00 dBm

—». Trig: FreeRur AvglHold: 100/100

PHO: Fast
Atten: 30 IB

FsinLow

Center 2.47200 GHz
#Res BW 3.0 kHz

Span 25.50 MHz

#/BW 10 kHz* Sweep 3.472 s (20001 pts)
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1TX_ANT 2

I——— A ——
CT a ]
‘ #iAvg Type: RMS #Avg Type: RMS
st ~s- Trig: FreeRun Avg|Hold: 100100 NDFast -+ Trig: FreeRun AvglHold: 100/100
oo Atten: 30 6B \Femi o Atten: 30 dB
0gaidlv__Ref 20.00 dBm o ciciv__Ref 20.00 dBm
Center 2.41200 GHz Span 25.50 MHz, ICenter 2.43700 GHz Span 25.50 MHz,
#Res B 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts)
sc s st

11g Mode 10 Ch.

Kepight Spectrum Angiyaes - Swest 54
AL T 16
] #Avg Type: RMS

PN Fast -»  Trig: FreeRun Avg[Hold: 1001100

IFGain:Low Anen: 30 dB
10dB/d Ref 20.00 dBm
Center 2.45700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pts)
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11g Mode 11 Ch. 11g Mode 12 Ch.
R | m o s cowec | [ sense] [ aanamo_ | R % Ton ac | cowee | T sewsein] [ sanamo | 13532y o6, 20
#Avg Type: RMS SAvg Type: RMS TRACE[T 35 6
PG Fast -+ Trig: FreeRun Avg|Hold: 1001100 PN Fast -+~ Trig: FreeRun AvglHold: 100/100 TIPE|A
IFGaln-Low Aten: 30 dB IFGaln:Low Anen: 30 4B veT/A NN
Mkr1 2.468 853 9 GHZ
Iw_%gsuaw Ref 20.00 dBm -18.044 dBm| mgg;div Ref 20.00 dBm -30.354 dBm|
T T S A ¢
4l oy AAAMAWHNAA | AWV WA AN
¥ 1
0 JMM M\ |I|. l}
o K || 1 X
" et o]
Center 2.46200 GHz Span 25.50 MHz, ICenter 2.46700 GHz Span 25.50 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.472 s (20001 pti! [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.472 s (20001 pti!
sc. TS wsc TATuS|
11g Mode 13 Ch.
kL 3 0 CORREC [_sense.r] [ snam | 11:41:50 PM Nov 05, 2015
#Avg Type: RMS Trac] Tt
PHO: Fast ~»~ Trig: FreeRun Avg|Hold: 100/100 TYPE|A Wi
IFGain:Low Anen: 30 B OET|A NN N
Mkr1 2.473 853 9 GHZ|
N Ref 20.00 dBm -31.553 dBm)
00
. 'y
MMMV AAR, MMM
. Pl
Center 2.47200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 3.472 s (20001 pts]
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ITX_ANT 1
11n HT20 Mode 2 Ch.

P
@Avg Type: RMS

__
enter Freq 2.417000000 GHz P s Trig:FreeRun it Biitoer

11n HT20 Mode 1 Ch.

P ———

__  gAvg Type: NS
enter Freq 2.412000000 GHz WPt - Trig: FreeRun M;?»Jé“‘mm
IFGainLow Atten: 30 6B IFGain-Low Atten: 3048
0gaidlv__Ref 20.00 dBm o ciciv__Ref 20.00 dBm
Center 2.41200 GHz Span 27.00 MHz Center 2.41700 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts)
saus sTans

E——

lln HT20 Mode 6 Ch.

@Avg Type: RMS

__
enter Freq 2.457000000 GHz P s Trig:FreeRun it Biitoer

P ———

Contor Freq 2437000000 GHz |  tavg Type S
enter Freq 2.437000000 GHz WPt - Trig: FreeRun M;?»Jé“‘mm
IFGain-Low Amen: 30 dB IFGain-Low Atten: 30 dB
0 dBidi Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center 2.43700 GHz Span 27.00 MHz Center 245700 GHz Span 27.00 MHz
#Res BW 3.0 kHz H#VBW 10 kHz* Sweep 3.676 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts)
s s
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ITX_ANT 1

11n HT20 Mode 11 Ch. 11n HT20 Mode 12 Ch.
I——— I —
T o i o
m o Trig: PreeRun e ponon | . TrgFreeRun Mt
IFGainLow Atten: 30 6B \Fain-Low Atten: 3048
0gaidlv__Ref 20.00 dBm o ciciv__Ref 20.00 dBm
¢
¢
Center 2.46200 GHz Span 27.00 MHz Center 2.46700 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts)
usc saus sTans
11n HT20 Mode 13 Ch.
e .
enter Freq 2. 4?20000“0 GHZ | Tig: FreeRu :Av;m;::e‘m:o
-
Fain Low Anen: 3068

10 dBidiv Ref 20.00 dBm
og

Center 2.47200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 3.676 s (20001 pts)
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1TX_ANT 2

11n HT20 Mode 1 Ch. 11n HT20 Mode 2 Ch.

P ——— E——

@Avg Type: RMS
ast -s- Trig:FreeRun Avg|Hold: 100/100
o Atten: 30 dB

‘ " BAvg Type: RMS
st -+~ Trig: FreeRun ‘AvglHold: 1001100
oo Atien: 30 dB

Wkr 2,422

Mkr1 2.418 5

10g8idv__Ref 20.00 dBm 10 gErciv__Ref 20.00 dBm
Center 2.41200 GHz Span 27.00 MHz, ICenter 2.41700 GHz Span 27.00 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.676 s (20001 pts)

sTaTUS) STATS)

lln HT20 Mode 6 Ch. 11n HT20 Mode 10 Ch.

P ——— E——

@Avg Type: RMS
ast -s- Trig:FreeRun Avg|Hold: 100/100
o Atten: 30 dB

‘ " BAvg Type: RMS
st -+~ Trig: FreeRun ‘AvglHold: 1001100
oo Atien: 30 dB

Mkri 2

10 dBidi Ref 20.00 dBm 10 dB/di Ref 20.00 dBm

Log Log

Center 2.43700 GHz Span 27.00 MHz, Center 245700 GHz Span 27.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts)
s an s s

Page 43 of 142

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789247752-E3V1
FCC ID: ASLSMG980F

DATE: JAN 07, 2020

1TX_ANT 2

11n HT20 Mode 11 Ch. 11n HT20 Mode 12 Ch.
P —— EEp—
‘ " BAvg Type: RMS s " sAvg Type: RMS
st -+ Trig: FreeRun Avg|Hold: 1001100 st -+ Trig: FreeRun AvglHold: 100/100
it ow Anen: 30 dB \Femi o Atten: 30 dB
I Wi 3
0dB/iv  Ref 20,00 dBm 0dmiciv  Ref 20.00 dBm B
Log Log
¢
¢
Center 2.46200 GHz Span 27.00 MHz, ICenter 2.46700 GHz Span 27.00 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz* Sweep 3.676 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz" Sweep 3.676 s (20001 pts)
sc Tanus &

11n HT20 Mode 13 Ch.

Keysight Spectrum Anahze - Swept SA
‘ uAvg Type: RMS
». Trig: FreeRus Avg|Hold: 100/100
FGain Low Anen: 3068
T

10 dBidiv Ref 20.00 dBm

09
Center 2.47200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 3.676 s (20001 pls]
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10.4. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge, out-of-band emissions (where measurements to the general
radiated limits will not be made)
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RESULTS

10.4.1. 802.11b MODE IN THE 2.4 GHz BAND
1 Channel BandEdge

Y 7er - Swept SA E_—@- E3
RL | RF [500 AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:43:27 PM Nov 07, 2019
r #Avg Type: RMS TRACE[] 23456
n Trig: Free Run Avg|Hold: 100/100 TYPE|M WA
PNO: Fast =+
I IFGain:Low Atten: 30 dB DET|P MNNN N

Mkr2 2.399 475 0 GHz
-37.611 dBm

I10 dBidiv._ Ref 20.00 dBm
Log 1

il
. R Vi oy
100 WA /P '-'\ il
7 v W

.J’J -20.76 demll
0 ’2 .nw)v"r Wil
0.7 =,

PP o u..ru.l’lm e g J-;L “W

200

-G0.0 fwinietaitondnleabiniig M —

E00

700

Center 2.40000 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

FUNCTION VALUE -

24129925 GHz 9.238 dBm
2399 4750 GHz -37.611 dBm

1 Channel Spurious

RL | RF [soe bc | corRREC | [ SENSE:INT] | ALIGN AUTO | 03:42:56 PM Mov 08, 2019
r #Avg Type: RMS TRACE|[l 234556
n Trig: Free R Avg|Hold: 100/100 TYPE|M VAR
I Fontow Atten: 0GB vale DET|P MM RN N
Mkr2 4.719 2 GHz
10 dBidlv_ Ref 20.00 dBm -44.310 dBm
Log T
10.0
000
-10.0
00 -20.76 demll
-300
-40.0 ’2 A v W
500 WW
-B0.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
MOD FUNCTION WD FUNCTION VALUE -
N f 24123 GHz 9.828 dBm
N f 4.7192 GHz -44.310 dBm
3
4
5
6
7
8
9
10
11 I8
< | m 3
IMSG |STATUS|
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6 Channel Reference level

RL | RF [soe ac | correc | [ SENSE:INT] | ALIGN AUTO | 04:45:13 PM Hov 07, 2019

[Center Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[[ 2345 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MW
IFGain:Low Atten: 30 dB DET|P MNMNNN
Mkr1 2.436 487 0 GHz
10 dBidiv  Ref 20.00 dBm 10.698 dBm
JLog T
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00 .\ \k" Jwy
M/’ W
400 b 1) h\l ¥ M ¥
Y W W'

500

600

700
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IM SG ‘ |ST!\TUS |

6 Channel Spurious

E-ﬂh 25|
03:45:26 PMNov 08, 2019
TRACE|1 234568
TYPE|M
DET|P MNNN N

Mkr2 13.864 5 GHz
-43.437 dBm

ALIGN AUTO |
#Avg Type: RMS
Avg|Hold: 100/100
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| IFGain:Low Atten: 30 dB

I10 dBidiv.  Ref 20.00 dBm
Log 1
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-100
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=200
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Res BW 100 kHz
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2.437 4 GHz
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Sweep 973.3 ms (40001 pts

o i |

|ST!\TUS |
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11 Channel BandEdge

RL | RF [s0@ AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:46:07 PM Nov 07, 2019

r #Avg Type: RMS TRACE[] 23456
n Trig: Free Run Avg|Hold: 100/100 TYPE| M WAAMY
I Fosnion  Atten: 30 dB DET|P NN RN N
Mkr2 2.483 992 5 GHz
10 dBidiv Ref 20.00 dBm -46.595 dBm
0g 1
B e vz
000 Y J..\.\
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400 N 2
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700
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FONCTIGN WD
N f 2.461 4950 GHz 10.482 dBm
N f 24839925 GHz -46.595 dBm
3
4
5
6
7
8
9
10
1 -
<[ 1 »
MSG‘ |STATUS|

11 Channel Spurious

RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 03:47:40 PM Nov 08, 2019
r #Avg Type: RMS TRACE[] 23456
PNO: F. Trig: Free Run Avg|Hold: 100/100 TYPE|M VAR
I IFGain:I:::v e Atten: 30 dB DET|P MNNN N
Mkr2 14.084 9 GHz
{0 gici__Ref 20.00 dBm -43.374 dBm
1
10.0
0.00
<100
oo -19.52 dbml
300
400 ’2 Wh
f00 ,MWMWWWM
-B0.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
2.461 3 GHz 9.639 dBm
14.084 9 GHz -43.374 dBm
3
4
5
6
7
8
9
10
1 o
4 m v
NMSG |sn-rus|
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12 Channel BandEdge

RL | RF [s0@ AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:47:20 PM Nov 07, 2019
r #Avg Type: RMS TRACE[] 23456
n Trig: Free Ry Avg|Hold: 100/100 TYPE[M WA
| s, " e 3008 vale e b
Mkr2 2.486 620 0 GHz
10dBidiv__Ref 20.00 dBm -47.538 dBm
og
10.0
0.00 1
00 WSS NI
200
oA WA
x 3605t
B i LY 2
40.0
. S 4
il L e e e L L |
0.0
70,0
Center 2.48350 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz
FUNCTION WD

N f 2466 477 5 GHz £6.050 dBm
N f 2486 620 0 GHz -47.538 dBm
3
4
5
6
7
8
9
10
1 -
4 m v
MSG‘ |STATUS|

13 Channel BandEdge

RL | RF [50@ AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:48:19 PM Nov 07, 2019
r #Avg Type: RMS TRACE[] 23456
PNO: Fast -+~ T1rig: FreeRun Avg|Hold: 100/100 PE| M AR
I IFGain:Low Atten: 20 dB DET|P MNNN N
Mkr2 2.485 020 0 GHz
{0 gici__Ref 10.00 dBm -56.904 dBm
000 1
100 wu_um' X
200 ..ky \./ M\‘\
A
30,0
400 }/r)j : : k'i\\\ s |
2
500
60,0 et _— \u.;m ..ﬂ’ PTI SUN NPT el Wb bin e kol
700
800
Center 2.48350 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz

2.472 4850 GHz -8.104 dBm
2485020 0 GHz -56.904 dBm

4 m v

MSG |STﬂTUS |
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1 Channel BandEdge
Bl Keysight Spectrum Analyzer - ==

RL | RF [509 AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:16:28 PM Nov 07, 2019

‘ #Avg Type: RMS TRACE[] 23456
n Trig: Free Run Avg|Hold: 100/100 TYPE|M WARRARAF
I Fosnion  Atten: 30 dB DET|P NN RN N
Mkr2 2.398 962 5 GHz
10 dBidiv  Ref 20.00 dBm -36.470 dBm
Log 1
100
0.0 AMW’F\TMM.
-100 b /r \ I
v L
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500 r:j' .x CATLYN TEY _’J.l..

iE

0.0
700
Center 2.40000 GHz Span 30.00 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

FUNCTION FUNCTION WIDTH FUNCT! LUE -~

x| Y
N f 2.411 000 0 GHz 10.245 dBm
N f 2398 962 6 GHz -36.470dBm

1 Channel Spurious
B Keysight Spectrum Analy Swiept SA EE=
RL [ RF [502 DpC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 04:09:30 PM Nov 08, 2019
#Avg Type: RMS TRACE(] 23456
n Trig: Free Run Avg|Hold: 100/100 TYPE|M WA
PNO: Fast =+
I IFGain:Low Atten: 30 dB DET|P NNNNN

Mkr2 21.634 8 GHz

I1ngdBJdiv Ref 20.00 dBm -40.416 dBm
i

100

0oo
-100

-19.76 cEim|

200

-30n 2
-400 .I W
500

e

0.0
700
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

FUNCT! LUE -

N f 2413 6 GHz 9.901 dBm
N f 21.634 8 GHz -40.416 dBm
3
4
5
6
7
8
9
10
1 -
4 i v
IMSG |SThTUS|
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6 Channel Reference level

= B (=T

[s0@ AC | CORREC |

05:17:26 PMMov 07, 2019

RL | RF [ SENSE:INT] [ ALIGN AUTO |
[Center Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[ 0345 6
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 100/100 TYPE|M
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.436 475 0 GHz
10 dBidiv  Ref 20.00 dBm 11.169 dBm
JLog .
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0.0 f) /ﬂ;,w“ L‘Mﬁk‘;\
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Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (20001 pts

IMSG ‘

|STATUS |

6 Channel Spurious

7]

==

[50@ DC | CORREC |

| 04:11:44 PMMov 08, 2019

RL | RF [ SENSE:INT] | ALIGN AUTO
r #Avg Type: RMS TRACE[] 23456
n Trig: Free Run Avg|Hold: 100/100 TYPE|M VAR
I oanion  Atten: 30 dB DET|P NN RN N
Mkr2 13.688 5 GHz
{0 gici__Ref 20.00 dBm -43.281 dBm
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<100
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300 2
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500 WWWWW —
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700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
RS X | ¥ | FUNCTON ] FUNCTIONWD FUNCTION VALUE -
N f 2437 4 GHz 10.479 dBm
N f 13.688 5 GHz -43.281 dBm
3
4
5
6
7
8
9
10
1 o
4 m v
IMSG |STﬂTUS|
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11 Channel BandEdge
RL [ RF [502 AC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 05:18:20 PMNov 07, 2019

r #Avg Type: RMS TRACE[] 23456
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| M WAAMY
I IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 2.485 080 0 GHz
10 dB/div__Ref 20.00 dBm -45.911 dBm
Log 1
N 122V i
0o Y -
00 \v/"w
M‘\. +19.34 cBinl

200 \
00 foy

2
400 e
00 RIRKVA " L S T D AL T
-B0.0
700
Center 2.48350 GHz Span 50.00 MHz

Res BW 100 kHz #VBW 300 kHz
SCL

FUNCTION WID
N f 2.462 495 0 GHz 10.657 dBm
N f 2.485 080 0 GHz -45.911 dBm

4 m v

IMSG ‘ |STATUS |

11 Channel Spurious

RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:55:32 PM Nov 08, 2019
r #Avg Type: RMS TRACE[] 23456
PNO: Fast -+~ T1rig: FreeRun Avg|Hold: 100/100 TYPE|M VAR
I IFGain:I::w Atten: 30 dB DET|P MNNN N
Mkr2 13.851 3 GHz
10 dBidiv__Ref 20.00 dBm -43.166 dBm
Log 1
10.0
0.0d
-10.0
200 -19.34 dbml
300
2
-40.0
500 W'W t —
-B0.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #V/BW 300 kHz
2.462 6 GHz 9.079 dBm
13.851 3 GHz -43.166 dBm
3
4
5
6
7
8
9
10
1 -
4 m v
] |sm'rus|
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12 Channel BandEdge

B=n N =

RL | RF \50 9 AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:19:12 PMNov 07, 2
r #Avg Type: RMS TRACE[] 23456
PNO: Fast ~»~ 1rig: FreeRun Avg|Hold: 100/100 TYPE[M WA
I IFGain:Low Atten: 20 dB DET|P NNNNN
Mkr2 2.486 175 0 GHz
104Bidiv__Ref 10.00 dBm -56.038 dBm
og
000 1
00 Fadn i wine
NM : va
un i “'\‘ -35.21_dBi|
oL Ny
2
-50.0
00 -._'lL 'l_- 'l‘ r‘wh-lr:wgv'- N ol ..#rd‘.j Fnuu A “‘.“."Lr:.J'IM,- o '-,J L. I'L' A
700
-50.0
Center 2.48350 GHz Span 50.00 MHz
Res BW 100 kHz #/BW 300 kHz
FUNCTION WD

N f 2.467 482 5 GHz -5.208 dBm
N f 2486 1750 GHz -56.038 dBm
3
4
5
6
7
8
9
10
1 .
<[ 1 »
MSG‘ |STATUS|
13 Channel BandEdge
RL | RF [50@ AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:19:47 PM Nov 07, 2019
r #Avg Type: RMS TRACE|1 23456
n Trig: Free Ry Avg|Hold: 100/100 TYPE|MAAAAMAA
I Iggg:nﬁf;:v i ;;?en:r;:d;" velHo DET|P NNNN N
Mkr2 2.484 720 0 GHz
{0 gici__Ref 10.00 dBm -57.031 dBm
000 1

.00 i u\ MA"‘\\M
200 Vi

300 7 w

. " " -57.97 demjl

E00 j/ \ ’2
600 W \Mhn_m_w T TR YU PPN PR AT l”.L.;..ar PR TRy

700

800

Center 248350 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

2472477 5 GHz -7.970 dBm
24847200 GHz -57.031dBm

4 m v

MSG |STﬂTUS |
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10.4.2. 802.11g MODE IN THE 2.4 GHz BAND

1 Channel BandEdge

RL | RF [s00 AC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:50:16 PM Hov 07, 2019
#Avg Type: RMS TRACE[1 23456

PNO: Fast -+~ T1rig: FreeRun Avg|Hold: 100/100
| IFGain:Low Atten: 30 dB

Mkr2 2.397 997 5 GHz
1ngd51div Ref 20.00 dBm -32.593 dBm

0.0 1
[T Y }

g  —
-200 Nx mﬂ«._

2 ’_f' %Wam
300 AT |
ﬂxﬁ‘“‘ o
400 i " ”'"M‘

N ‘“WMM L s

50,00 Pt AAM it

00
700

Center 2.40000 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

FUNCTIO

N VALUE -

24132700 GHz 3.801 dBm
2.397 997 5 GHz -32.593 dBm

1 Channel Spurious

RL | RF [soe bc | CcORREC | [ SENSE:INT] | ALIGN AUTO | 03:50:08 PM Hov 08, 2019

#Avg Type: RMS TRACE[1 23456
TH - TYPE| M wraraarad
| |IlzgglnFIi.:.:'\tmI - .KEEHFr;: dRém AvglHold: 1001100 DET] ::1 NNNNN
Mkr2 14.135 9 GHz
0 g8/ Ref 20.00 dBm -43.386 dBm
10.0 f
000
-100
-200
-26.20 dbm)|
-300
-400
-500 W
-50.0
-700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

FUNCTION VALUE o

f 24143 GHz 3.547 dBm
f 14.1359 GHz -43.386 dBm

IMSG |ST!\TUS |
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