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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-N976B

SERIAL NUMBER: R3CM506PPBA, R3CM506PPKYV, cea741c773197e35,

R3CM506Q9KN (RADIATED):;
R3CM506PPMB (CONDUCTED)

DATE TESTED: MAY 30, 2019 — JUN 17, 2019

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:

}}z\&*‘-/k— %
SungGil Park Seokhwan Hong
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 558074 D01 DTS Meas Guidance v05r02.
ANSI C63.10-2013.

KDB 662911 D01 v02r01

arwdE

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 http://www.iasonline.org/PDF/TL/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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY
Where relevant, the following measurement uncertainty levels have been estimated for tests
erformed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, 30 MHz to 1 GHz 3.86 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.97 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.57 dB

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

WiFi operating mode

Frequency Mode Antennal Antenna2

Range

80211 b TX/RX TX/RX

802.11 g TX/RX TX/RX

802.11 g MIMO TX/RX TX/RX

2.4GHz 802.11 n TX/RX TX/RX

802.11 n MIMO TX/RX TX/RX

802.11 ax TX/RX TX/RX

802.11 ax MIMO TX/RX TX/RX

802.11 a TX/RX TX/RX

802.11 a MIMO TX/RX TX/RX

802.11 n TX/RX TX/RX

802.11 n MIMO TX/RX TX/RX
5GHz

802.11 ac TX/RX TX/RX

802.11 ac MIMO TX/RX TX/RX

802.11 ax TX/RX TX/RX

802.11 ax MIMO TX/RX TX/RX
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Simultaneous TX Condition

Simultaneous Tx condition - RSDB

5GHz 2.4GHz Test
Mode #of TX
Case
Ant1 Ant2 Ant1 Ant2

2 A - - B \'}

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 :

3 - A B -
2.4GHz + 5GHz

4 A A B B \'

RSDB MIMO
Simultaneous Tx condition - Bluetooth with 5 GHz WLAN(not RSDB)
5GHz WLAN 2.4GHz Bluetooth Test
Mode #of TX
Case
Ant1 Ant2 Ant1

2.4GHz Bluetooth A - B -

+5GHz WLAN - A B =

(Not RSDB) A B \'

Spurious Emissions for Simultaneous Transmission were reported on the UNII 802.11ax test
report(4789009800-E9) section 11.9.
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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] [mW]
[MHz] Antennal | Antenna2 | Antennal | Antenna2
802.11b SISO 18.90 18.26 77.62 66.99
802.11g SISO 15.68 15.83 36.98 38.28
2412 - 2472 802.11g MIMO 18.49 70.63
802.11n HT20 SISO 15.71 15.84 37.24 38.37
802.11n HT20 MIMO 18.58 7211
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antennas, with antenna1’s maximum gain of -6.11 dBi and
antenna2’s maximum gain of -6.02 dBi .

WIFI1 and WIFI2 as indicated in antenna specification are written as ANT1 (Antenna 1) and
ANT2 (Antenna 2) in this report

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/n mode CHANNEL Frequency (MHz)
LOW 1 2412
MID 6 2437
HIGH 11 2462
REDUCTION HIGH 1 12 2467
REDUCTION HIGH 2 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 Y orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y orientation.

For SISO (ANT2), 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 MIMO, the fundamental of the EUT was investigated in three orthogonal orientations X, Y
and Z it was determined that Y orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y orientation.

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

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps (2TX CDD)

802.11n HT20 mode: MCSO (2TX CDD)

The spot-check was performed for both SISO and MIMO mode, and it was determined that the
MIMO mode is worst than SISO mode. Therefore, all testing was performed with MIMO mode.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA800 R37M55WO0ZE1SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE
1/0 Cable List
Cable No. Port # of identical Connector Cable Cable Remarks
1 DC Power 1 CType Shielded 1.1m N/A
TEST SETUP

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

This EUT is able to equipped with S-pen on the inside. Spot check were performed both
inserted and removed condition. Because there is no deviation between the two data, all tests
were performed under equipped with the S-pen.

Page 11 of 132

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

FORM ID: FCC_15C

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789009800-E5V4 DATE: JUN 26, 2019
FCC ID: ASBLSMN976B

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

0 00ODERE

HeR o s "oRC e oN R

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

3m SAC

FEPEELELEE!
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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 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-09-19
Preampilifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-07-19
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-19
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-19
Average Power Sensor Agilent / HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7004-10 2 08-07-19
Attenuator PASTERNACK PE7087-10 A009 08-08-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
LISN R&S ENV-216 101837 08-09-19
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. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None; for reporting purposes only.

. X Duty Cycle | Duty Cycle Duty Cycle YT
On Time Period 5 .
Mode X X Correction Factor | Minimum VBW
[mS] [mS] .

[linear] [%] [dB] [kHz]

802.11b 32.950 33.050 0.997 99.7 0.00 0.010
802.11g 5.484 5.583 0.982 98.2 0.00 0.010
802.11n HT20 5.080 5.180 0.981 98.1 0.00 0.010

802.11b

] * #Avg Type:RMS

802.11g

R Keysight Spectrum Anshyzer - Swept 54
AL F 02:37:41 PHJun 04, 2019
TRACE =

02:36:57 PMJun 04, 2019
TRACE] 5

* #Avg Type: RMS

PNO:Fast —— Trig:RF Burst Tieew - pm;l_" . Trig:RFBurst Tvee|w
IFGain:Low Atten: 40 dB. verlP IFGainLow Atten: 40 dB oerlP
0 daidiv__Ref 30.00 dBm 0dBidiv__Ref 30.00 dBm
: Y | B G @ !
Center 2.437000000 GHz Span 0 Hz |l Center 2.437000000 GHz Span 0 Hz,
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (20001 pts) [|Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (20001 pts)
S S S 5T ST FUNCTION VALUE 2 I S A FUNCTON VALUE z
1N t 33.04ms 2167 dBm 1N t 5.581 ms 14.52dBm
2 A1 t (a) 3295 ms (A) 0.00dB 2 Al t (A 5484 ms (A) 1.73dB
3l a1 t (a) 33.05ms (A} 035dB 3 a1 t (a) 5583 ms (A) 018 dB
4 4
5 5
6 3
7 7
8 [
] 9
10 10
11 1
urce usa

| =l er el

U2:38:17 PHIUN 14, 2019
TRACE] 5 6

802.11n

Keysight Spectrum Analyzer - Swept SA
RL R 2o

#Avg Type: RMS
PNO:Fast -+~ Trig: RF Burst TYrE A
Low

IFGain:L Arten: 40 dB oer|P
0dBidiv__ Ref 30.00 dBm
Log [
I y
W \(}
Center 2.437000000 GHz Span 0 Hz.
Res BW 8 MHz #VBW 50 MHz

ms (20001 pts)
VALUE 3

N 5ATT ms. 16.35 dBm
2 A1 t (a) 5.080 ms () -1.14dB
: a1 t 5.180ms (&) -1.36dB
5
L]
7
8
9
10
1
usa sTaTUS
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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.
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REPORT NO: 4789009800-E5V4 DATE: JUN 26, 2019
FCC ID: ASBLSMN976B

9. SUMMARY TABLE

FCC Part L. _— Test Test
Section Test Description Test Limit Condition Result
15.247 Occupied Band width (6dB) >500KHz Pass

(@)(2)
2.1051, |(Band Edge / Conducted
15.247 (d) |Spurious Emission 30dBe Pass
Conducted
15.247 TX conducted output power <30dBm Pass
(b)(3)

15.247 (e) |PSD <8dBm Pass
15.207 (a) AC_quer Line conducted Section 10 Power Line Pass
emissions conducted

15.205, . . - .
15.209 Radiated Spurious Emission < 54dBuv/m Radiated Pass
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REPORT NO: 4789009800-E5V4 DATE: JUN 26, 2019
FCC ID: ASBLSMN976B

10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (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 tol00KHz, 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
Frequency 6 dB Bandwidth Minimum Limit
ANT Channel [MHZ] [MHZ] [MHZ]

Low 2412 7.033 0.5

Mid 2437 7.052 0.5

1 High 2462 8.004 0.5
12 2467 7.547 0.5

13 2472 7.036 0.5

Worst 7.033 0.5

Low 2412 7.530 0.5

Mid 2437 6.586 0.5

5 High 2462 7.555 0.5
12 2467 7.007 0.5

13 2472 7.074 0.5

Worst 6.586 0.5

10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
ANT Channel [MHZ] [MHZ] [MHZ]

Low 2412 16.360 0.5

Mid 2437 16.310 0.5

1 High 2462 16.340 0.5
12 2467 16.330 0.5

13 2472 16.340 0.5

Worst 16.310 0.5

Low 2412 16.340 0.5

Mid 2437 16.340 0.5

5 High 2462 16.350 0.5
12 2467 16.510 0.5

13 2472 16.400 0.5

Worst 16.340 0.5
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10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Frequency 6 dB Bandwidth Minimum Limit
ANT Channel [MHZ] [MHZ] [MHZ]

Low 2412 17.570 0.5

Mid 2437 17.570 0.5

1 High 2462 17.600 0.5
12 2467 17.570 0.5

13 2472 17.590 0.5

Worst 17.570 0.5

Low 2412 17.580 0.5

Mid 2437 17.570 0.5

° High 2462 17.570 0.5
12 2467 17.580 0.5

13 2472 17.590 0.5

Worst 17.570 0.5
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10.1.4.

6 dB BANDWIDTH PLOTS

ITX _ANT1

¥eyssght Spectnam Analyze - Dccupoed BV [E=xr Wepught Spectrum Analyzes - Occupoed BW [E=x(
s 2 o NSE D LIGH 07:59:56 PHJun 07, 2019 kL o EIh 98.00:14 P00 07, 2013
‘Center Freq: 2.412000000 GHz Radio Std: None Center Freq: 2.437000000 GHz Radio Std: Nene
<. Trig: FreeR: Avg|Hold: 1001100 w. Trig: FreeRur Avg|Hold: 1001100
AFGain:Low #Aten: 40 dB Radlo Device: BTS AFGain:Low sAtten: 40 4B Radio Device: BTS
10 dB/div Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2.437 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 24.7 dBm Occupied Bandwidth Total Power 24.6 dBm
12.258 MHz 11.991 MHz
Transmit Freq Error -58.638 kHz OBW Power 99.00 % Transmit Freq Error -17.794 kHz OBW Power 99.00 %
x dB Bandwidth 7.033 MHz x dB -6.00 dB x dB Bandwidth 7.052 MHz x dB -6.00 dB
s smarus sc smarus
Veyght Spectom Anber - Occupiea OV =prn
AL (3 0o SENSEIN 16H AUTO 18,0038 PM Jun 07, 2019
Center Freq: 2462000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 100100
MFGain:Low #Atten: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
‘Center 2.462 GHz Span 30 MHz
[##fRes BW 100 kHz H#VBW 300 kHz #Sweep 4 ms|
Occupied Bandwidth Total Power 24.9 dBm
12.023 MHz
Transmit Freq Error -13.257 kHz OBW Power 99.00 %
x dB Bandwidth 8.004 MHz x dB -6.00 dB
usc STATUS
Keysight Spectrum Analyzer - Occupied BW == Keysight Spectrum Anshizer - Orzupied B =N )
AL NS i) 08:01:23 P Jun 07,2015 AL N 8:62:18 PH un 07, 2018
‘Center Freq: 2467000000 GHz Radio Std: None Camter Freq: 2.472000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun Avg|Hold: 1001100
#AFGain:Low #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20,00 dBm 0 dBidiv 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 4 ms #Res BW 100 kHz #VBW 300 kHz #Sweep 4 ms.
Occupied Bandwidth Total Power 8.87 dBm Occupied Bandwidth Total Power 6.22 dBm
10.575 MHz 10.709 MHz
Transmit Freq Error -16.537 kHz OBW Power 99.00 % Transmit Freq Error -80.175 kHz OBW Power 99.00 %
x dB Bandwidth 7.547 MHz x dB -6.00 dB x dB Bandwidth 7.036 MHz x dB -6.00 dB
usc smatus s smatus
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ITX _ANT 2

Keysight Spectrum Analyzer - Occupied BW == Keysight Spectrum Anshizer - Orzupied B =N )
AL NS i) 08:11:26 P Jun 07,2015 AL N 8:12:07 W Jun 07, 2018
‘Center Freq: 2.412000000 GHz Radio Std: None Camter Freq: 2.427000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun Avg|Hold: 1001100
#AFGain:Low #Atten: 40 dB Radio Device: BTS AFGain:Low 8Atten: 40 dB Radio Device: BTS
0 dBdi Ref 30,00 dBm 0 dBidiv Ref 30.00 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 24.5 dBm Occupied Bandwidth Total Power 24.1 dBm
12.029 MHz 11.933 MHz
Transmit Freq Error -47.153 kHz OBW Power 99.00 % Transmit Freq Error 11.399 kHz OBW Power 99.00 %
x dB Bandwidth 7.530 MHz x dB -6.00 dB x dB Bandwidth 6.586 MHz xdB -6.00 dB
usc smatus wsc smatus
Weysight Spectrum Anahaer - Occupied BW. =
AL R 519D ENSENT ALIGH AT 08:15:45 PM Jun 07, 2019
] Cemer Freq: 2462000000 GHz Radio $td: None
s Trig: Free Run Avg|Hold: 1001100
AFGain:Low #Aten: 40 4B Radic Device: BTS
10 dBidiv Ref 30.00 dBm
Log
Center 2.462 GHz Span 30 MHz;
[#Res EW 100 kHz #VBW 300 kHz #Sweep 4 ms
Occupied Bandwidth Total Power 24.1 dBm
11.960 MHz
Transmit Freq Error -25.259 kHz OBW Power 99.00 %
x dB Bandwidth 7.555 MHz x dB -6.00 dB
s sratus
Keysight Spectrum Analyzer - Occupied BW == Keysight Spectrum Anshizer - Orzupied B =N )
AL NS i) 08:17:21 P un 07,2015 AL N 8:17:58 P un 07, 2018
‘Center Freq: 2467000000 GHz Radio Std: None Camter Freq: 2.472000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun Avg|Hold: 1001100
#AFGain:Low #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 dB Radio Device: BTS
0 dBdi Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2467 GHz Span 30 MHz Center 2.472 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 8.06 dBm Occupied Bandwidth Total Power 7.04 dBm
10.619 MHz 10.657 MHz
Transmit Freq Error -119.57 kHz OBW Power 99.00 % Transmit Freq Error -75.986 kHz OBW Power 99.00 %
x dB Bandwidth 7.007 MHz x dB -6.00 dB x dB Bandwidth 7.074 MHz x dB -6.00 dB
usc smatus wsc smatus
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ITX ANT1

¥eysight Spectnam Analyeer - Dccupied B == ey Specnm Anahes e S [F==
AL o NSEINT e T GB:0304 Phun 07, 2015 kL 08:03:48 PHIun 07, 2018
‘Center Freq: 2.412000000 GHz Radio Std: None Center Fraq: 2437000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun AvglHold: 1001100
AFGainiLow #Atten: 40 6B Radio Device: BTS AFGainiLow sAtten: 40 4B Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 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 20.8 dBm Occupied Bandwidth Total Power 21.3 dBm
16.547 MHz 16.481 MHz
Transmit Freq Error -25.554 kHz OBW Power 99.00 % Transmit Freq Error -1.534 kHz OBW Power 99.00 %
x dB Bandwidth 16.36 MHz x dB -6.00 dB x dB Bandwidth 16.31 MHz xdB -6.00 dB
usc smatus wsc sTaTus
Mmmam,-.u“m-drw S ===
AL | # ] T_come 08:04:12 PM Jun 07, 2019
] " Center Freq 2452000000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100
NEGainLow #Anen: 40 0B Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
[Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 4 ms
Occupied Bandwidth Total Power 21.3 dBm
16.507 MHz
Transmit Freq Error -12.041 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB
use sTaTUS
I — [E=xr I — [E=x(
ENSEINT LIGH 98:04.38 MJun 07, 2018 EINT 98.05:91 PMIUN 07, 2013
‘Center Freq: 2.467000000 GHz Radio Std: None Center Freq: 2.472000000 GHz Radio Std: None
va. Trig: FreeRun Avg[Hold: 1001100 vs. Trig: FreeRun AvglHeld: 1001100
AFGain:Low #Aten: 30 B Radio Device: BTS AFGain:Low sAtten: 30 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2467 GHz Span 30 MHz Center 2.472 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 8.64 dBm Occupied Bandwidth Total Power 6.60 dBm
16.481 MHz 16.494 MHz
Transmit Freq Error -13.485 kHz OBW Power 99.00 % Transmit Freq Error -8.551 kHz OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB x dB Bandwidth 16.34 MHz x dB -6.00 dB
s smarus sc status
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1TX

ANT 2

Weysight Spectnum Analyoer - Dccupied B == Vet Spectram Ansheer - Occumed BIC =
AL LD e 682149 Phun 07,2015 kL 108:22:35 PHJun 07, 2018
‘Center Freq: 2.412000000 GHz Radio Std: None Center Fraq: 2437000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun AvglHold: 1001100
#AFGain:Low #Atten: 40 dB Radio Device: BTS AFGain:Low 8Atten: 40 dB Radio Device: BTS
0 dBdi Ref 30,00 dBm 0 dBidi Ref 30.00 dBm
Log Log
-‘ 1
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 22.2 dBm Occupied Bandwidth Total Power 22.0 dBm
16.526 MHz 16.506 MHz
Transmit Freq Error -18.046 kHz OBW Power 99.00 % Transmit Freq Error -1.503 kHz OBW Power 99.00 %
x dB Bandwidth 16.34 MHz x dB -6.00 dB x dB Bandwidth 16.34 MHz x dB -6.00 dB
usc smatus wsc sTaTus
1lg Mode Hi |g h
Mmam,-.u«m-drw S ===
AL 3 T_come 08:21:10 PM Jun 07, 2019
| C!mqu ZAEZDOBBUOGH Radio Std: None
Trig: Free Run AvglHold:>100100
BEGainLow #Amen: 40 0B Radio Device: BTS
10 dB/div Ref 30.00 dBm
Log
[Center 2462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 4 ms
Occupied Bandwidth Total Power 22.8 dBm
16.519 MHz
Transmit Freq Error -24.714 kHz OBW Power 99.00 %
x dB Bandwidth 16.35 MHz x dB -6.00 dB
usc sTaTUS
KeysghtSpesinam Analyzes - Dcciprd BV [E=xr Wepught Spectrum Analyzer - Occupoed 610 [E=x(
R 2 [ NSE D LIGH 08:15:18 PMJun 07, 2018 KL =0 98184271200 07, 2013
BN R AT NS NN N . $:':0Fr::;n: Aeonosan G::Q\Hulﬂ' 1001100 Raio St one . $:|:“Frrir::n: o000 G::qmla- 1001100 Ralo Std:Nane
AFGain:Low #Aten: 30 B Radio Device: BTS AFGain:Low sAtten: 30 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2467 GHz Span 30 MHz Center 2.472 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 7.57 dBm Occupied Bandwidth Total Power 5.57 dBm
16.483 MHz 16.511 MHz
Transmit Freq Error -26.601 kHz OBW Power 99.00 % Transmit Freq Error -27.796 kHz OBW Power 99.00 %
x dB Bandwidth 16.51 MHz x dB -6.00 dB x dB Bandwidth 16.40 MHz x dB -6.00 dB
s smarus sc status
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1TX

ANT 1

11n Mode Low

11n Mode Mid

Keysight Spectrum Analyzer - Occuped B
kL

Center Freq: 2.412000000 GHz

=
08:07:27 PMJun 07, 20158

Veysight Spectrum Anabyzer - Orcupied BA
AL C

(=
080805 PM Jun 07, 2012

Radio Std: None Comer Freq: 2.437000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun AvglHold: 1001100
AFGainiLow #Atten: 40 6B Radio Device: BTS AFGain:Low Atten: 40 4B Radio Device: BTS
0 dBdi Ref 30,00 dBm 0 dBidi Ref 30.00 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 21.5dBm Occupied Bandwidth Total Power 22.2 dBm
17.752 MHz 17.674 MHz
Transmit Freq Error -26.292 kHz OBW Power 99.00 % Transmit Freq Error -127 Hz OBW Power 99.00 %
x dB Bandwidth 17.57 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz xdB -6.00 dB
usc smatus wsc sTaTus
11n Mode High
Vwmmmam,-.u«w-drw S ===
T T SErese 6N 08:06:41 PM Jun 07, 2019
] Center Freq: 2.462000000 GHz Radio Std: None
—»  Trig: FreeRun AvglHold: 100100
NEGainLow #Atten: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
I
[Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 4 ms
Occupied Bandwidth Total Power 22.1 dBm
17.704 MHz
Transmit Freq Error -12.568 kHz OBW Power 99.00 %
x dB Bandwidth 17.60 MHz x dB -6.00 dB
use sTaTUS
[E=xr [E=x(

Keysght Spectrum Analyzer - Occugred BW
AL R C

~s. Trig: Free Run

Center Freq: 2467000000 GHz
‘AvglHold: 1001

08:08:00 PHun 017, 2015
Radio Std: None
00

Keyarght Spectrum Analyzes - Occupied BW.
AL

Center Freq: 2.472000000 GHz
ve. Trig: FreeRun AvgiHold: 100100

08.08:45 PMun 07, 2018
Raio Std: Nane

laTatus

AFGain:Low #Aten: 30 B Radio Device: BTS AFGain:Low sAtten: 30 4B Radio Device: BTS
L: dBidiv Ref 20.00 dBm L: dBidiv Ref 20.00 dBm

og og

4

Center 2467 GHz Span 30 MHz Center 2.472 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 10.3 dBm Occupied Bandwidth Total Power 7.01 dBm

17.681 MHz 17.702 MHz
Transmit Freq Error -16.586 kHz OBW Power 99.00 % Transmit Freq Error -20.515 kHz OBW Power 99.00 %
x dB Bandwidth 17.57 MHz x dB -6.00 dB x dB Bandwidth 17.59 MHz x dB -6.00 dB

sTaTus
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ITX _ANT 2

¥eysioht Spectnam Analyzer - Dccupied B == Veysight Spectram Analyeer - Occupied B [F==
AL NSEINT e 682334 Phun 07,2015 KL 5 c T amo_ | 08:24:13 PHJun 07, 2018
‘Center Freq: 2.412000000 GHz Radio Std: None Camter Freq: 2.427000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 1001100 s Trig: FreeRun AvglHold: 1001100
AFGainiLow #Atten: 40 6B Radio Device: BTS AFGainiLow sAtten: 40 4B Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 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 22.5 dBm Occupied Bandwidth Total Power 22.5 dBm
17.713 MHz 17.698 MHz
Transmit Freq Error -22.699 kHz OBW Power 99.00 % Transmit Freq Error 6.005 kHz OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB x dB Bandwidth 17.57 MHz xdB -6.00 dB
usc smatus wsc sTaTus
h*wsp«umam,-.u“m-drw S ===
AL R T_corke T sewse 1 A 08:25:02 PM Jun 07, 2019
| Center Freq: 2.462000000 GHz Radio Std: None
s Trig: FreeRun AvglHold: 1001100
BEGainLow #Amen: 40 0B Radio Device: BTS
10 dB/div Ref 30.00 dBm
Log
[Center 2462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 4 ms
Occupied Bandwidth Total Power 23.1 dBm
17.715 MHz
Transmit Freq Error -27.852 kHz OBW Power 99.00 %
x dB Bandwidth 17.57 MHz x dB -6.00 dB
us sTaTUS
¥eyssght Spectnam Analyze - Dccupoed BV T=T= Wepught Spectrum Analyzes - Occupoed 10 [E=x(
Rl z L ENSEINT LIGH 08.27:46 PMJun 07, 2018 KL o EINT 982852 71200 07, 2013
‘Center Freq: 2.467000000 GHz Radio Std: None Center Freq: 2.472000000 GHz Radio Std: None
va. Trig: FreeRun Avg[Hold: 1001100 vs. Trig: FreeRun AvglHeld: 1001100
AFGain:Low #Aten: 30 B Radio Device: BTS AFGain:Low sAtten: 30 4B Radio Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
¥
Center 2467 GHz Span 30 MHz Center 2.472 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 9.25 dBm Occupied Bandwidth Total Power 6.59 dBm
17.701 MHz 17.704 MHz
Transmit Freq Error -20.800 kHz OBW Power 99.00 % Transmit Freq Error -18.526 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
s smarus sc status
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10.2. OUTPUT POWER

LIMITS

FCC 8§815.247

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:

Frequency Correlated Chains
Antennal Antenna2
Band Directional
Gain Gain Gain
[MHZz] [dBi] [dBI] [dBi]
2400 ~ 2483.5 -6.11 -6.02 -3.05

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

Limits
Frequency Directional Directional FCC Max
Range Gain Gain Power Power
ANTENNAL | ANTENNA2 Limit
[MHz] [dBi] [dBi] [dBm] [dBm]
2412 - 2472 -6.11 -6.02 30.00 30.00
Included in Calculations of Corr'd Power Calculation of Outpu Power result
B 0.00 dB Corr'd Power [dBm] = Meas Power [dBm] + Duty CF [dB]
Duty Cycle CF [dB] g 0.00 dB
n 0.00 dB
Output Power Results
Frequency Antenna 1 Antenna 2 Antenna 1 Antenna 2 Power Power
Meas Meas Corr'd Corr'd Limit Margin
Mode Channel
Power Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 18.69 18.26 18.69 18.26 30.00 -11.31
Mid 2437 18.40 17.90 18.40 17.90 30.00 -11.60
802.11b High 2462 18.90 17.72 18.90 17.72 30.00 -11.10
12 2467 3.23 2.53 3.23 2.53 30.00 -26.77
13 2472 0.88 1.10 0.88 1.10 30.00 -28.90
Worst Case 18.90 18.26 30.00 -11.10
Output Power Results
Frequency Antenna 1 Antenna 2 Antenna 1 Antenna 2 Power Power
Meas Meas Corr'd Corr'd Limit Margin
Mode Channel
Power Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 15.12 15.55 15.12 15.55 30.00 -14.45
Mid 2437 15.33 15.83 15.33 15.83 30.00 -14.17
802.11g High 2462 15.68 15.82 15.68 15.82 30.00 -14.18
12 2467 3.25 2.47 3.25 2.47 30.00 -26.75
13 2472 1.31 0.54 1.31 0.54 30.00 -28.69
Worst Case 15.68 15.83 30.00 -14.17
Output Power Results
Frequency Antenna 1 Antenna 2 Antenna 1 Antenna 2 Power Power
Meas Meas Corr'd Corr'd Limit Margin
Mode Channel
Power Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 15.22 15.52 15.22 15.52 30.00 -14.48
Mid 2437 15.64 15.84 15.64 15.84 30.00 -14.16
802.11n High 2462 15.71 15.81 15.71 15.81 30.00 -14.19
12 2467 3.35 2.45 3.35 2.45 30.00 -26.65
13 2472 0.57 1.32 0.57 1.32 30.00 -28.68
Worst Case 15.71 15.84 30.00 -14.16

Page 27 of 132

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
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: 4789009800-E5V4
FCC ID: ASBLSMN976B

DATE: JUN 26, 2019

10.2.2. 2TX_TEST RESULTS

Limits
Frequency Correlated Chains FCC Max
Range Directional Power Power
Gain Limit
[MHz] [dBI] [dBm] [dBm]
2412 - 2472 -3.05 30.00 30
Included in Calculations of Corr'd Power Calculation of Outpu Power result
9 0.00 4B Sum PW
Duty Cycle CF [dB] = 0.00 = = ANTENNA1_Meas Power [mW] + ANTENNA2_Meas Power [mW]
Total Corr'd Power [dBm)]
= Sum PW [dBm] + Duty CF [dB]
Output Power Results
Frequency Antenna 1 Antenna 2 Total Power Power
Meas Meas Corr'd Limit Margin
Mode Channel
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 15.35 15.03 18.20 30.00 -11.80
Mid 2437 15.94 14.95 18.48 30.00 -11.52
802.11g High 2462 15.84 15.08 18.49 30.00 -11.51
12 2467 3.20 2.60 5.92 30.00 -24.08
13 2472 0.58 0.52 3.56 30.00 -26.44
Worst Case 18.49 30.00 -11.51
Frequency Antenna 1 Antenna 2 Total Power Power
Meas Meas Corr'd Limit Margin
Mode Channel
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 15.44 15.01 18.24 30.00 -11.76
Mid 2437 15.98 15.11 18.58 30.00 -11.42
802.11n High 2462 15.90 14.90 18.44 30.00 -11.56
12 2467 3.11 2.56 5.85 30.00 -24.15
13 2472 0.57 0.51 3.55 30.00 -26.45
Worst Case 18.58 30.00 -11.42
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10.3. PSD

LIMITS

FCC 8§815.247

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 Calculation of Outpu Power result
b 0.00 dB L 1x
Corr'd PSD [dBm] = Meas PSD [dBm] + Duty CF [dB]
Duty Cycle CF [dB] g 0.00 dB
n 0.00 dB 2. 2TX
Sum PSD = Antl_Meas PSD [mW] + Antl_Meas PSD [mW]
Total Corr'd PSD [dBm] = Sum PW [dBm] + Dutv CF [dB]
PSD Results
Frequency Antenna 1 Antenna 2 Antenna 1 Antenna 2 PSD PSD
Meas Meas Corr'd Corr'd Limit Margin
Mode Channel PSD PSD PSD PSD
[MHz] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2412 -12.11 -12.51 -12.11 -12.51 8.00 -20.11
Mid 2437 -12.39 -12.68 -12.39 -12.68 8.00 -20.39
802.11b High 2462 -12.05 -12.81 -12.05 -12.81 8.00 -20.05
12 2467 -27.68 -28.68 -27.68 -28.68 8.00 -35.68
13 2472 -30.10 -30.53 -30.10 -30.53 8.00 -38.10
Worst Case -12.05 -12.51 8.00 -20.05
PSD Results
Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
Mode Channel PSD PSD =)
[MHz] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2412 -17.06 -16.31 -13.66 8.00 -21.66
Mid 2437 -16.53 -16.62 -13.57 8.00 -21.57
802.11g High 2462 -15.94 -16.07 -12.99 8.00 -20.99
12 2467 -28.60 -29.44 -25.99 8.00 -33.99
13 2472 -31.56 -31.99 -28.76 8.00 -36.76
Worst Case -12.99 8.00 -20.99
PSD Results
Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
Mode Channel PSD PSD PSD
[MHZ] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2412 -19.08 -18.60 -15.82 8.00 -23.82
Mid 2437 -18.46 -18.03 -15.23 8.00 -23.23
802.11n High 2462 -18.49 -18.39 -15.43 8.00 -23.43
12 2467 -31.06 -32.16 -28.56 8.00 -36.56
13 2472 -34.06 -33.93 -30.99 8.00 -38.99
Worst Case -15.23 8.00 -23.23
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10.3.2. PSD PLOTS

ANT 1

11b Mode Low

11b Mode Mid

Keysigh Specirum Anslyzer - Swept 54 Veysight Specirum Anshyze - Swept 54 i
AL ¢ u AL F s u
] #Avg Type: RMS #Avg Type: RMS
PR Wide -~ Trig: FreeRun AvglHold: 100100 PR Wide ~e- Trig: FreeRun AvglHold: 100100
IFGainLow #atten: 20 0B 1FGainiLow atten: 20dB.
Mkr1 2
0 g5l Ref 10,00 dBm 19 g8/l Ref 10,00 dBm
Center 2.41200 GHz ICenter 2.43700 GHz Span 25.50 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 ms! [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 ms!
usc sTarus wsc sTarus
eyeight Sectrum Anshyer - Swept S
AL A SeNsEINT] ALIGN AT
#Avg Type: RMS
Free Run AvglHald: 100100
n: 20 dB
Mkr1 2
10 dBidiy  Ref 10.00 dBm
Log
Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
= stamus:
Keysrght Spectrum Anlyze: - Swest S5 Wepoght Specrum Anlyze - Swest 54
L R 00 LIGH A RL i o =
#Avg Type: RMS | #Avg Type: RMS
PNO- Wido -+~ Trig: FreeRun AvgiHeld: 1001100 BHO- Wida -»- Trig: Free Run AvglHeld: 100100
IFGain:Low sAtten: 20 B IFGain:Low sAtten: 2048
Mkr
géJF-.‘m-- Ref 10.00 dBm JGEIF'ri. Ref 10.00 dBm
I ___—_|
Center 2.46700 GHz ICenter 2.47200 GHz Span 25.50 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts] [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 ms!
sc sTarus wsc sTarus
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ANT 2

11b Mode Low

11b Mode Mid

Weysight Spectrum Analyeer - Swest SA Veysight Spectrum Anslyzes - Swegt 5
AL ALTG AL i
#hvg Type: RMS #Avg Type: RMS
PRO Wide -~ Trig: FreeRun AvglHold: 100/100 PR Wide ~e- Trig: FreeRun AvglHold: 100100
1FGain:Low Atten: 20 4B IFGainiLow Atten: 20 4B
]‘EJF. di Ref 10.00 dBm 'Lr_lr- fdi Ref 10.00 dBm
Center 2.41200 GHz Span 25.50 MHz Center 243700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHZ* Sweep 1.045 s (20001 pts)
s sc p—
eyt Spectrurm Anabyser - Suept SA p—
AL e T 132341 PHJun 10, 2019
s Type: RMS ace] 56
i Wide —»— Trig: Free Run AvglHold: 100400 TEE L
1FGaln:Low Atien: 2008 el
0cdBidiv  Ref 10.00 dBm
Log
Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
usa status
Keysrght Spectrum Anlyze: - Swest S5 Wepoght Specrum Anlyze - Swest 54
"L R 2 I RL F £
vg Type: RMS ] HAvg Type: RMS
FNG:Wido -+~ Trig: FreeRun AvglHold: 100/100 FNO. Wiide -s- Trig: Free Run AvglHeld: 100100
1FGain:Low Atten: 20 4B IFGainLow Atten: 20 48
]:JF.:.\-- Ref 10.00 dBm EL{IF div Ref 10.00 dBm
| |
Center 2.46700 GHz Span 25.50 MHz Center 247200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHZ* Sweep 1.045 s (20001 pts)
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ANT 1

Keysight Spectrum Anslycer - Swept S e St Nl St A
AL ; e e TGN A
#Avg Type: RMS #Avg Type: RMS
PR Wide -~ Trig: FreeRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
IFGainLow #atten: 20 0B IFGaindow #Atien: 2008
Mkr1 2 Mkr1 2
0deidlv__Ref 10.00 dBm jodsidiv__Ref 10.00 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 1.045 s (20001 pts) [#Res BW 3.0 KHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc sTarus s Srans
Keyeight Spectrum Andyzer - Swept 54
= T ¥ 12:00:32 AW Jun 08, 2019
Mvg Type: RMS BEERER]
PNO: Wide -»— Trig: FreeRun Awvg|Hold: 1001100
IFGain:Low #Anen: 20 dB
MEKr1
10 dBidiv  Ref 10.00 dBm
Log
!
Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz® ‘Sweep 1.045 s (20001 pts]
usc sTatus
Keysight Spectrum Analyze - Swept SA e St Nl St A BN
AL TGN A AL1GN 4 1204157 M un 08, 2019
#Avg Type: RMS ] #Avg Type: RMS 5
FROViide -w- Trig: FreeRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
1FGain:dow #atten: 20 48 IFGaindow #Atien: 2008
Mkr1 2.4€ Mkr1 2
0 desan Ref 10.00 dBm 198/l Ref 10,00 dBm
|
Center 2.46700 GHz Span 25.50 MHz, ICenter 2.47200 GHz Span 25.50 MHz,
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.045 s (20001 ms! [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 ms!
usc sTans wsc sTans
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ANT 2

Keysigh Specirum Anslyzer - Swept 54 VeysightSpectrum Anshzer - Swept SA
AL e © AL i TGN A
#Avg Type: RMS sAvg Type: RMS
pm.wL,,, e Trig: FreeRun AviiHeld: 106100 enter Freq 2437000000 GHz Wide -~ Trig: FreeRun Avemold: 100100
1FGain:Low Atien: 20 0B 1FGaindow Atten: 20 6B,
Q deidiv Ref 10.00 dBm 10 dBJd Ref 10,00 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 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
usc sTarus ——

1lg Mode High

Mvg Type: RMS
NO: Wide ~»- Trig: FreeRun Avg|Hold: 100/100
Feainow Atten: 20 B

Keysight Spectrum Anshyzer - Swept 54
L G 50

[9gBidy__Ref 10.00 dBm

Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz® ‘Sweep 1.045 s (20001 pts)
usa
Ky Spesmm A -Suegt S e St Nl St A
| © #hvg Type: RMS : ] ) © savg Type: RMS
FROViide ~w- Trig: FresRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
1FGain:Low Atten: 2008 1FGaindow Atten: 20 6B,
0 desan Ref 10.00 dBm 198/l Ref 10,00 dBm
Center 2.46700 GHz Span 25.50 MHz Center 2.47200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
usc sTATuS) wsa sTATuS)
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ANT 1

11n Mode Low

11n Mode Mid

Keysight Spectrum Analyzer - Swept 54
AL P

#Avg Type: RMS

eysight Spectnm Anahyoe - Swegt SA
RL 5

© savg Type: RMS
PR Wide -~ Trig: FreeRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
IFGainLow #atten: 20 0B IFGaindow #Atien: 2008
Mkr1 2.405 Mkr1 2.437 9
Q deidiv Ref 10.00 dBm 10 dBJd Ref 10,00 dBm
Center 2.41200 GHz Span 27.00 MHz, ICenter 2.43700 GHz Span 27.00 MHz,
H#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.107 s (20001 pts) [#Res BW 3.0 KHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts)
usc sTarus s Srans
Keysight Spectrum Anslyzer - Swept S4 =
KL " [s0m oc LG AUTO 12:11:36 AMJun 08, 2013
#Avg Type: RS [si58
PNO: Wide -»— Trig: FreeRun Awvg|Hold: 1001100 TveE(n
IFGain:Low #Aten: 20 dB oerfa
Mkr1 2.464 138 40
10 gBidiy  Ref 10.00 dBm '
Log
Center 2.46200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz® ‘Sweep 1.107 s (20001 pts]
usc sTatus

11n Mode 12 CH

11n Mode 13 CH

eysigh Specinum Analyzer - Swept S4. VeysightSpectrum Anshzer - Swept SA oL@
AL TGN A AL E AL1GN 4 12:1606 4 2un 08, 2018
sAvg Type: RMS ] sAvg Type: RMS 5
FROViide -w- Trig: FreeRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
1FGain:dow #atten: 20 48 IFGaindow #Atien: 2008
Mkr1 2 Mkr1 2.470 7
0 g5idv__Ref 10,00 dBm 198/l Ref 10,00 dBm
Center 2.46700 GHz Span 27.00 MHz, ICenter 2.47200 GHz Span 27.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.107 s (20001 ms! [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (20001 ms!
usc STars wsc STars
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ANT 2

Keysigh Specirum Anslyzer - Swept 54 VeysightSpectrum Anshzer - Swept SA
AL e © AL AL1GN 4 03
] #Avg Type: RMS sAvg Type: RMS
PRO Wide -~ Trig: FreeRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
1FGain:Low Atien: 20 0B : 1FGaindow Atten: 20 6B,
Mkr1 2.406 839 15 GHz Micr1 2.439 462 40 GHz
Q deidiv Ref 10.00 dBm 2.0 o 10 dBJd Ref 10,00 dBm S-hes dE
Center 2.41200 GHz Span 27.00 MHz Center 2.43700 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.107 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (20001 pts)
usc TaTS =
Veysght Spectrum Anshyeer - Swept SA
= s — =
#Avg Type: RMS
PNO: Wide -»— Trig: FreeRun Awvg|Hold: 1001100
IFGain:Low Atten: 20 6B
Mkr1 2.461 040
10deid Ref 10.00 dBm -
Log
Center 2.46200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz® ‘Sweep 1.107 s (20001 pts)
usa stamus
eysigh Specinum Analyzer - Swept S4. i VeysightSpectrum Anshzer - Swept SA
AL AoN & S E: kL TGN A 03
sAvg Type: RMS : sAvg Type: RMS
FROViide ~w- Trig: FresRun AvglHold: 100100 PN Wide -+ Trig: FreeRun AvglHold: 1001100
1FGain:Low Atten: 2008 1FGaindow Atten: 20 6B,
Mkr1 2.467 278 10 GHz Mkri 2.471 372 25 GHz
0 g5idv__Ref 10,00 dBm 60 dB 198/l Ref 10,00 dBm SedesaB
Center 2.46700 GHz Span 27.00 MHz Center 2.47200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.107 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (20001 pts)
usc STans wsa sman
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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 §15.209(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
Low CHannel BandEdge
BM Keysight Spectrum Analyzer - Swept SA =R
RL | RF [s00 bC | CORREC | | SENSE:INT] ALIGN AUTO | 12:18:14 AM Jun 08, 2019
#Avg Type: RMS TRACE
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P NNMNNN
Mkr1 2.399 485 0 GHz
10dBidiv  Ref 20.00 dBm -31.028 dBm
JLog
10.0
0.00
100
=00 -19 2BdEI:mI
30,0 ‘
400
500
£0.0
700
Center 2.40000 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
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IMSG STATUS
ANT1 -
Low CHannel Spurious |
BE Keysight Spectrum Analyzer - Swept A ===
RL RF [s0e@ bpc [ correc | [ SENSE:INT] | ALIGN AUTO | 12:36:40 AM Jun 08, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast ~»— T1rig: FreeRun Avg|Held: 100/100 TYPE| MWARAAAA
| IFGain:Low Atten: 30 dB DET|P NNNMNN
Mkr2 26.228 0 GHz
{0 gBic__Ref 20.00 dBm -40.436 dBm
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Mid CHannel BandEdge

—
BE Keysight Spectrum Analyzer - Swept SA = R
RL | RF [soe bc | correc | | SENSE:INT] [ ALIGN AUTO 12:17:32 AM Jun 08, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide -+— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P NNMNMN N
Mkr1 2.437 498 0 GHz
10 dBidiv Ref 20.00 dBm 10.738 dBm
JLog
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=200
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700

Center 2.43700 GHz
Res BW 100 kHz

#VBW 300 kHz
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Sweep 1.333 ms (20001 pts

IMSG

STATUS

ANTL Mid CHannel Spurious

BE Keysight Spectrum Analyzer - Swept SA \i“i/g:: B
RL [ RF [s0e@ bpc [ correc | [ SENSE:INT] | ALIGN AUTO | 12:39:14 AMJun 08, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100 TYPE| M¥AAAAAA
| IFGain:Low Atten: 30 dB DET|P NNNMNN
Mkr2 26.318 0 GHz
10 de/div__Ref 20.00 dBm -40.369 dBm
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FURC FUNCTON VALUE B
1 N f 2.437 4 GHz 9.718 dBm
N f 26.318 0 GHz -40.369 dBm
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ANT1

High CHannel BandEdge

BE Keysight Spectrum Analyzer - Swept SA =
RL | RF [s0@ bC | CORREC | [ SENSE:INT] | ALIGN AUTO | 12:18:53 AM Jun 08, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE] ;‘* """""""
IFGain:Low Atten: 30 dB DET|

Mkr1 2.498 592 5 GHz

10dB/div  Ref 20.00 dBm -48.989 dBm
JLog
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Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
High CHannel Spurious
BE Keysight Spectrum Analyzer - Swept SA o]l ]
RL [ RF [5s00 pC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 12:45:05 AM Jun 08, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast ~»— T1rig: FreeRun Avg|Held: 100/100 TYPE|MYARARY
| IFGain:Low Atten: 20 dB DET|P NNNNN
Mkr2 26.343 8 GHz
10dBidiv__Ref 10.00 dBm -49.800 dBm
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12 CHannel BandEdge

BM Keysight Spectrum Analyzer - Swept SA = =R
RL | RF [s0@ bC | CORREC | [ SENSE:INT] | ALIGN AUTO | 12:23:24 AMJun 08, 2019
r #Avg Type: RMS TRACE 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE[M WY
| IFGain:Low Atten: 20 dB DpeT|P
Mkr2 2.487 420 0 GHz
{0 gl Ref 10.00 dBm -59.056 dBm
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3
4
5 E
6
7
8
9
10 N
11 -
< T ]
IMSG STATUS
13 CHannel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =2 |
RL | RF [s00 bC | CORREC | | SENSE:INT] | ALIGN AUTO | 12:24:12 AM Jun 08, 2019
r #Avg Type: RMS TRACE 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE|MWAAAAY
| IFGain:Low Atten: 20 dB DET|P
Mkr2 2.498 955 0 GHz
{0 gBici__Ref 10.00 dBm -58.471 dBm
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Low CHannel BandEdge

BN Keysight Spectrum Analyzer - Swept SA = =R
RL | RF [s0@ bC | CORREC | [ SENSE:INT] ALIGN AUTO | 04:02:01 PMJun 10, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TYPE|M VA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.398 977 5 GHz
{0 gBiciv__Ref 20.00 dBm -34.415 dBm
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#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
ANT2 -
Low CHannel Spurious
BE Keysight Spectrum Analyzer - Swept SA o]l ]
RL [ RF [5s00 pC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 05:52:10 PM1un 10, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast ~»— T1rig: FreeRun Avg|Held: 100/100 TYPE|MYARARY
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.294 2 GHz
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FUNCTION ] FUNCTION wDTH VA -
1 N f 2.412 3 GHz 9.205 dBm
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Mid CHannel BandEdge

BN Keysight Spectrum Analyzer - Swept SA = =R
RL | RF [s0@ bC | CORREC | [ SENSE:INT] | ALIGN AUTO | 04:00:08 PMJun 10, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE|MWAAainass
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.436 475 0 GHz
{0 gBiciv__Ref 20.00 dBm 10.363 dBm
T
0.0 ‘
0.00
100
-20.0 -19 E&dEl=m|
-30.0
-40.0 L S
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700
Center 2.43700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
IMSG STATUS
ANT2 - -
Mid CHannel Spurious
BM Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [5s00 pC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 05:54:25 PM1un 10, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Fast ~»— T1rig: FreeRun Avg|Held: 100/100 TYPE|MYARARY
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.288 9 GHz
10dBidiv__Ref 20.00 dBm -40.037 dBm
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Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
FUNCTION | FUNCTION WIDTH ONCTION VAL B
1 N f 2.437 4 GHz 9.389 dBm
N f 26.288 9 GHz -40.037 dBm
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