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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, ANT+ and
NFC

MODEL NUMBER: SM-A805F/DS, SM-A805F, SM-A805X, SM-A805F/DSM

SERIAL NUMBER: R38M308CK1A (CONDUCTED)

R38M308CHXX, R38M308CJ1K (RADIATED);

DATE TESTED: FEB 13, 2019 — APR 08, 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:
:}9&'&{1‘"—

SungGil Park Junwhan Lee

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 15.247 Meas Guidance v05r01.
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
X] 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/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
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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 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 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, ANT+ and NFC.
This test report addresses the DTS (WLAN) operational mode.

WiFi MIMO Condition

Frequency Mode Antenna 1 Antenna 2
802.11g TX / RX TX / RX
5 4GHz 802.11g MIMO TX / RX TX / RX
802.11n TX / RX TX / RX
802.11n MIMO TX / RX TX / RX
802.11a TX / RX TX / RX
802.11a MIMO TX / RX TX / RX
802.11n TX / RX TX / RX
5 GHz
802.11n MIMO TX / RX TX / RX
802.11ac TX / RX TX / RX
802.11ac MIMO TX / RX TX / RX

Simultaneous TX Condition

Frequency Supported
2.4 GHz Antenna 1 +5 GHz Antenna 2 Yes
2.4 GHz Antenna 2 +5 GHz Antenna 1 No
2.4 GHz Antenna 1 +5 GHz Antenna 1 No
2.4 GHz Antenna 2 +5 GHz Antenna 2 No
2.4 GHz Antenna 1 +5 GHz MIMO No
2.4 GHz Antenna 2 +5 GHz MIMO No
2.4 GHz MIMO +5 GHz Antenna 1 No
2.4 GHz MIMO + 5 GHz Antenna 2 No
2.4 GHz MIMO +5 GHz MIMO No
2.4 GHz Bluetooth Antenna 1 +5 GHz Antenna 2 Yes

Spurious Emissions for Simultaneous Transmission were reported on the UNII test
report(4788886234-E5) section 11.5.
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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 18.53 18.30 71.29 67.61
17.25 17.48 53.09 55.98
2412 -2472 | 802.11gMIMO 20.38 109.14
17.52 \ 17.34 56.49 54.20
802.11n20 MIMO 20.44 110,66

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antennas, with antenna1’s maximum gain of -2.21 dBi and
antenna2’s maximum gain of -3.82 dBi ..

5.4. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was
determined that below orientation was worst-case orientation for each antenna. Also this EUT
have a camera pop up function when user operate front camera function. This condition was
also considered.

Worst Orientation
Band Camera Pou-up Normal
X Y Z X Y YA
ANTENNA 1(SISO) O
ANTENNA 2(SISO) O
ANTENNA ALL(MIMO) O

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 1 Mbps

802.11g mode: 6 Mbps

802.11n HT20 mode: MCSO

Note : All radiated and power line conducted tests were performed connected with charger for
evaluation of worst case mode.
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DATE: APR 08, 2019

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M1E50KV1SE3 N/A
Data Cable SAMSUNG EP-DA905BBE N/A N/A
Earphone SAMSUNG GHSS028-W4 N/A N/A

I/O CABLE

1 DC Power C Type Shielded 1.1m N/A
2 Audio C Type Unshielded 1.2m 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.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
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
Preamplifier, 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
Antenna, Loop, 9kHz-30MHz R&S HFH2-722 100418 10-26-19
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.

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

On Time Period Duty Cycle Duty Cycle Duty Cycle
Mode B X X Correction Factor
[mS] [mS] [linear] [%] [dB]
802.11b 15.120 15.300 0.988235294 98.82352941 0.00
802.11g 2712 2.749 0.98654056 98.65405602 0.00
802.11n HT20 2518 2.557 0.984747751 98.47477513 0.00
802.11b 802.11g
R — — o e ay] (e —— o I ErETe
PNO: Fast ~»-  171g: RF Burst #ave Tope RS TYRE|W : vuo.sl.u —»  Trig:RF Burst o Type: RS e T
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 40 dB oerl?
n‘étw v Ref 30.00 dBm qatw v Ref 30.00 dBm
L § & ]
Center 2.437000000 GHz Span 0 Hz| [} Center 2.437000000 GHz Span 0 Hz'
Res BW 8 MHz #VBW 50 MHz ‘Sweep 50.67 ms (20001 pts) |(fRes BW 8 MHz #VBW 50 MHz Sweep 8.000 ms (20001 pts)
[eslioodincsal % ] ST FUNCTION VALUE [eelroodincsal FUNCTON FUNCTION VALUE -
1 N t 1531 ms 2159 dBm 1 N t 2750 ms ..
2 a1 t (4 1612 ms (A) 1.77 dB 2 a1 t (4 271M12ms (8) -1.42dB
3l A1 t (A) 16.30 ms (A) 1.67 dB 3 A1 t (A) 2749 ms (A) 026 dB
: g
7 T
8 8
9 9
10 10
1 1"
802.11n

Keysight Spectrum Analyzer - Swept SA
RL R 2o

* #Avg Type: RMIS

PG Fast s~ Trig: RF Burst

IFGain:Low

Atten: 40 dB

10 dBidiv__ Ref 30.00 dBm
Log Q
Y

Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 8.000 ms (20001 pts)
[l WODE] FUNCTION VALUE B

1N t 2668 ms 20.02dBm

2 A1 t (4] 2518 ms (A) -337dB
3l A1 t A 2.557 ms (A} 040dB

4

5

6

7

8

9

10

1
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05r01, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r01, Section 8.3.2.3.

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r01, Section 8.4.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v05r01, Section 8.5, 8.7.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v05r01, Section
8.5.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v05r01, Section 8.6.

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

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

(a)(2)
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission 30dBc 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, . . o .
15.209 Radiated Spurious Emission < 54dBuVvV/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 to100KHz, 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

ANTENNA Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [MHZz] [MHZ]

Low 2412 9.021 0.5

Mid 2437 8.556 0.5

1 High 2462 8.553 0.5
12 2467 9.005 0.5

13 2472 8.558 0.5

Worst 8.553 0.5

Low 2412 8.073 0.5

Mid 2437 8.539 0.5

5 High 2462 8.551 0.5
12 2467 8.564 0.5

13 2472 9.051 0.5

Worst 8.073 0.5

10.1.2. 802.11g MODE IN THE 2.4 GHz BAND

ANTENNA Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [MHZz] [MHZz]
Low 2412 15.04 0.5
Mid 2437 13.83 0.5
1 High 2462 15.04 0.5
12 2467 15.05 0.5
13 2472 15.04 0.5
Worst 13.83 0.5
Low 2412 13.76 0.5
Mid 2437 13.82 0.5
High 2462 14.99 0.5
2 12 2467 14.97 0.5
13 2472 13.82 0.5
Worst 13.76 0.5
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10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
ANTENNA Channel Frequency 6 dB Bandwidth | Minimum Limit
[MHZz] [MHZz] [MHZz]

Low 2412 15.04 0.5

Mid 2437 15.01 0.5

High 2462 13.81 0.5

1 12 2467 15.06 0.5

13 2472 15.04 0.5

Worst 13.81 0.5

Low 2412 15.01 0.5

Mid 2437 13.82 0.5

High 2462 15.03 0.5

2 12 2467 15.07 0.5

13 2472 13.82 0.5

Worst 13.82 0.5
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10.1.4.

6 dB BANDWIDTH PLOTS

1TX_ANTENNA 1

Weysight Specirum Aralyeer - Occupied B == N — =
AL ; ~ 0431152 90 s 82, 2015 E ©4:32:07 P 2pr02, 2018
] ‘Center Freq: 2412000000 GHz Radio Std: None | Cener Fraq: 2427000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeR Avg|Hold: 1001100
HFGaindow #Arten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 4B Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.2 dBm Occupied Bandwidth Total Power 24.4 dBm
13.820 MHz 13.938 MHz
Transmit Freq Error 08.352 kHz OBW Power 99.00 % Transmit Freq Error -6.830 kHz OBW Power 99.00 %
x dB Bandwidth 9.021 MHz x dB -6.00 dB x dB Bandwidth 8.556 MHz x dB -6.00 dB
usc stamus wsa —
WMWWAmuﬂE = =
AL o e 04:32:21 P Apr(2, 2019
] " Center Freq: 2.462000000 GHz Radio Std: None
w# Trig: Free Run AvglHeld: 100100
MIFGain:Low #Atten: 30 dB. Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
‘Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 25.3dBm
13.945 MHz
Transmit Freq Error 25.731 kHz OBW Power 99.00 %
x dB Bandwidth 8.553 MHz xdB -6.00 dB
usc sTATUS
[ == N — =
04:32:44 PM s 02, 2019 ©4:32557 P 2pr02, 2018
] Camer Frec: 2 467000000 GHz Radio Std: None | Cemer Freg: 2472000000 Gz Radio Std: None
. Run AvglHold: 100/100 e Trig: Avg|Hold: 1001100
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow IAlun JD na Radio Device: BTS
0 dBidiv Ref 20.00 dBm ! 0 dBdiv Ref 20.00 dBm
el
!
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 13.5 dBm Occupied Bandwidth Total Power 13.9 dBm
13.848 MHz 13.784 MHz
Transmit Freq Error 35.203 kHz OBW Power 99.00 % Transmit Freq Error -12.455 kHz OBW Power 99.00 %
x dB Bandwidth 9.005 MHz x dB -6.00 dB x dB Bandwidth 8.558 MHz x dB -6.00 dB
usc stamus wsa —
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1TX_ANTENNA 2

Weysight Specirum Aralyeer - Occupied B = P —— =
RL F D R = T 1 ALIGN 05:22:01 PM Apr 02, 2015 i 05:22:17 PM dprd2, 2019
] Center Freq: 2.412000000 GHz Radio Std: None | Cener Fraq: 2427000000 GHz Radio Std: None
e Trig: FreeRun AvglHold:>1001100 e Trig: FreeRun Avg|Hold: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
|
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 25.3 dBm Occupied Bandwidth Total Power 24.8 dBm
13.551 MHz 13.612 MHz
Transmit Freq Error 18.650 kHz OBW Power 99.00 % Transmit Freq Error 116.84 kHz OBW Power 99.00 %
x dB Bandwidth 8.073 MHz x dB -6.00 dB x dB Bandwidth 8.539 MHz x dB -6.00 dB
usc stamus sc —
et Spectmars Aralyess - Gecapied W (BN =)
RL RF__[s09_DC | CORREC £ 05:22:32 PM 29102, 2019
‘ C!mzr Freq: 2. lﬂmﬂn UH Radie Std: Nene
- Trig: Free Run Avg|Hold: 100100
AFGain:Low #Atten: 30 0B Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
‘Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms.
Occupied Bandwidth Total Power 25.3 dBm
13.697 MHz
Transmit Freq Error -118.93 kHz OBW Power 99.00 %
x dB Bandwidth 8.551 MHz x dB -6.00 dB
usa sTatus
I —— == I — =)
RS 052304 PM 20002, 2019 15.23:20PM r0r02, 2018
‘ C!mr Fqu 2 lE?BDMM EH Radio Std: None | C!m!r Fﬂq Z AT2000000 EH Radio Std: None
fre rig: Fi AvglHold: 100/100 s Trig: Free AvglHeld: 100100
HFGalnLow Tanisoah Radio Device: 8TS HFGalnLow a0 a8 Radio Device: BTS
10 dBJdiv. Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
I
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 14.2 dBm Occupied Bandwidth Total Power 14.0 dBm
14.005 MHz 13.985 MHz
Transmit Freq Error -39.938 kHz OBW Power 99.00 % Transmit Freq Error 16.212 kHz OBW Power 99.00 %
x dB Bandwidth 8.564 MHz x dB -6.00 dB x dB Bandwidth 9.051 MHz x dB -6.00 dB
usc stanss wsa sTatus
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1ITX _ANTENNA 1

eyeight Specsram hmslyzes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F C = 1 ALIGN 06:51:06 PM Apr 02, 2015 RL \F 5 I I s v [ 06:51:21 PH dprd2, 2019
] Center Freq: 2.412000000 GHz Radio Std: None | Center Freq: 2.437000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgiHold:>1001100 e Trig: FreeRun AvglHold:>100/100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log |
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 23.9 dBm Occupied Bandwidth Total Power 23.8dBm
16.297 MHz 16.301 MHz
Transmit Freq Error 22173 KHz OBW Power 99.00 % Transmit Freq Error 7.439 kHz OBW Power 99.00 %
x dB Bandwidth 15.04 MHz x dB -6.00 dB x dB Bandwidth 13.83 MHz x dB -6.00 dB
usc stamus wsa —
Vepight Spectrum Amsiaer - Orcupied BW. E==r
U T 5 T comee T SENSEIN T slona T 06:51:35 PM Apri12, 2019
] Center Freq: 2.462000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold >100/100
HFGainLow #Anen: 30 B Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log ‘
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 23.9 dBm
16.309 MHz
Transmit Freq Error 12.142 kHz OBW Power 99.00 %
x dB Bandwidth 15.04 MHz x dB -6.00 dB
wsa —
eyeight Specsram hmslyzes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F C = 1 ALIGN 06:52:20 PM Apr 02, 2015 RL \F 5 I I s v [ 06:52:35 P dprd2, 2019
] Center Freq: 2.467000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio $td: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvlHold:>1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 14.2 dBm
16.324 MHz 16.308 MHz
Transmit Freq Error 12.919 kHz OBW Power 99.00 % Transmit Freq Error 18.029 kHz OBW Power 99.00 %
x dB Bandwidth 15.05 MHz x dB -6.00 dB x dB Bandwidth 15.04 MHz x dB -6.00 dB
so sTarus wsa —
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1TX_ANTENNA 2

802.11g Mode Low

802.11g Mode Mid

Weysight Specirum Aralyeer - Occupied B = eyt Specarum Amshyee - Occpied DY =
RL F D R T 1 ALIGN 07:02:40 PM Apr 02, 2015 RL \F 5 oc | R N [GH 07:03:07 PH dprd2, 2019
] Center Freq: 2.412000000 GHz Radio Std: None | Cemter Freq: 2.437000000 GHz Radio Std: None
e Trig: FreeRun AvglHold:>1001100 e Trig: FreeRun Avg|Hold: 1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.3 dBm Occupied Bandwidth Total Power 23.8 dBm
16.297 MHz 16.287 MHz
Transmit Freq Error 2.242 kHz OBW Power 99.00 % Transmit Freq Error 19.682 kHz OBW Power 99.00 %
x dB Bandwidth 13.76 MHz x dB -6.00 dB x dB Bandwidth 13.82 MHz x dB -6.00 dB
usc stamus sc —
eysight Spectrum Anshyzer - Gecupied B =
RL R[50 Dc | comac SENSEINT] LIGN AUTC 07:03:23 PM A0r02, 2018
‘ Center Freq: 2.462000000 GHz Radio Std: None
Trig: Free Run AvglHold:>100100
#FGainLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Center 2.462 GHz Span 30 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 24.4 dBm
16.304 MHz
Transmit Freq Error -18.555 kHz OBW Power 99.00 %
x dB Bandwidth 14.99 MHz x dB -6.00 dB
sc status
Weysight Specirum Aralyeer - Occupied B = eyt Specarum Amshyee - Occpied DY =
RL F D RFEC = T 1 ALIGN 07:03:36 PM A 02, 2015 RL \F 5 oc | R I E N [GH Al 07:03:52 P dprd2, 2019
Center Freq: 2.457000000 GHz Radio Std: None | Cemter Freq: 2.472000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvlHold:>1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 23.9 dBm Occupied Bandwidth Total Power 24.0 dBm
16.328 MHz 16.303 MHz
Transmit Freq Error -5.244 kHz OBW Power 99.00 % Transmit Freq Error -173 Hz OBW Power 99.00 %
x dB Bandwidth 14.97 MHz x dB -6.00 dB x dB Bandwidth 13.82 MHz x dB -6.00 dB
usc stamus sc —
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1ITX _ANTENNA 1

Weysight Specirum Aralyeer - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F = 1 ALIGN 06:53:01 PM Apr 02, 2015 RL \F 5 I I s v [ 06:53:20 PH dprd2, 2019
] Center Freq: 2.412000000 GHz Radio Std: None | Cemter Freq: 2.437000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun AvlHold:>1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.1 dBm Occupied Bandwidth Total Power 24.1 dBm
17.502 MHz 17.518 MHz
Transmit Freq Error 20.940 kHz OBW Power 99.00 % Transmit Freq Error 4.237 kHz OBW Power 99.00 %
x dB Bandwidth 15.04 MHz x dB -6.00 dB x dB Bandwidth 15.01 MHz x dB -6.00 dB
usc stamus sc —
mnmlwu-o‘mmﬁ =
RL ; sip_oc RREC N 1N LIGH AT 0615335 PM Apr02, 2015
Conter Freq: 2.462000000 GHz Radic $td: None
-+ Trig: Free Run AvglHold: 100/100
#FGainLow #hAtten: 30 dB Radic Device: BTS
0 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 24.2 dBm
17.511 MHz
Transmit Freq Error 12.561 kHz OBW Power 99.00 %
x dB Bandwidth 13.81 MHz x dB -6.00 dB
uss sTATUS
Keyssght Spectrum Analyzes - Occupied BW rem Keyzght Spectrum Anshyzes - Orcupied BW ol
AL 5 0a i NSE.D LIGN Al 06:54:00 PM 20102, 2019 RL i E SENSEIN -. 16:54:26 PM a0z, 2013
‘ ‘Center Freq: 2.467000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
s Trig FreeRun AvglHold: 1001100 s Trig: Free Run AvglHold: 1001100
HFGalnLow sAtten: 30 B Radio Device: 8TS HFGalnLow satten: 30 4B Radio Device: BTS
10dBidy_ Ref 20,00 dBm 0 cBidiv Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms. #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 13.7 dBm
17.520 MHz 17.520 MHz
Transmit Freq Error 12.606 kHz OBW Power 99.00 % Transmit Freq Error 9.078 kHz OBW Power 99.00 %
x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 15.04 MHz x dB -6.00 dB
usc stanss wsa sTatus
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1TX_ANTENNA 2

eyeight Specsram hmslyzes - Occupied B == eyt Specarum Amshyee - Occpied DY =
RL F = 1 ALIGN 07:04:29 PM A 02, 2015 RL \F 5 I I E N [ 07:05:18 P dprd2, 2019
] Center Freq: 2.412000000 GHz Radio Std: None | Center Freq: 2.437000000 GHz Radio $td: None
e Trig: FreeRun ‘AvgliHold: 1001100 e Trig: FreeRun AvlHold:>1001100
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center 2.412 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.5 dBm Occupied Bandwidth Total Power 24.0 dBm
17.506 MHz 17.488 MHz
Transmit Freq Error -1.750 kHz OBW Power 99.00 % Transmit Freq Error 19.153 kHz OBW Power 99.00 %
x dB Bandwidth 15.01 MHz x dB -6.00 dB x dB Bandwidth 13.82 MHz x dB -6.00 dB
so sTarus wsa —
Keyssght Spectrum Analyzer - Occupied BW E=REEE
AL RE 1508 D ORRE SENSE:IN] ALIGN ALTO 07:05:40 PM Ap102, 2019
] Center Freq: 2.452000000 GHz Radio Std: None
—+~ Trig: FreeRun AvgHold: 1001100
AFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log 1
Center 2.462 GHz Span 30 MHz
es BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 24.4 dBm
17.504 MHz
Transmit Freq Error -14.723 kHz OBW Power 99.00 %
x dB Bandwidth 15.03 MHz x dB -6.00 dB
usc sTaTuS
Keyssght Spectrum Analyzes - Occupied BW rem Keysight Spectrum Anshyzes - Occupied W ol
L & 9a C e LIGH Al 07:06,00 7 30062, 2015 KL i o SENSETN o 07.06:13 9M rer2, 2019
‘ ‘Center Freq: 2.467000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None
s Trig FreeRun AvglHold: 1001100 s Trig: Free Run AvglHold: 1001100
HFGalnLow sAtten: 30 B Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBJdiv Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2.472 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms
Occupied Bandwidth Total Power 13.2 dBm Occupied Bandwidth Total Power 13.1dBm
17.538 MHz 17.536 MHz
Transmit Freq Error -4.530 kHz OBW Power 99.00 % Transmit Freq Error 8.285 kHz OBW Power 99.00 %
x dB Bandwidth 15.07 MHz x dB -6.00 dB x dB Bandwidth 13.82 MHz x dB -6.00 dB
usc sTarus wsa sTarus
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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%. (All mode)

DIRECTIONAL ANTENNA GAIN

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

2.4GHz
Antenna 1 Antenna 2 Correlated Chains
Gain Gain Directional Gain
[dBiI] [dBi] [dBi]
-2.21 -3.82 0.03

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. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional Directional FCC
Frequency Gain Gain Power XS
Channel = Power
ANTENNA1 | ANTENNA2 Limit
[MHZz] [dBi] [dBi] [dBm] [dBm]
2412 -2.21 -3.82 30.00 30.00
2437 -2.21 -3.82 30.00 30.00
11 2462 -2.21 -3.82 30.00 30.00
12 2467 -2.21 -3.82 30.00 30.00
13 2472 -2.21 -3.82 30.00 30.00
Duty Cycle CF [dB] 0.00 Included in Calculations of Corr'd Power
Results
ANTENNA1 | ANTENNA2 .
Frequency Meas Meas R qugr Margin
Channel Power Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
1 2412 18.53 18.30 18.53 30.00 -11.47
6 2437 18.11 17.95 18.11 30.00 -11.89
11 2462 18.32 18.16 18.32 30.00 -11.68
12 2467 6.95 7.15 7.15 30.00 -22.85
13 2472 7.15 7.06 7.15 30.00 -22.85
Worst - - 18.53 30.00 -11.47
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10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional FCC ke
Power
Channel Frequency Gain Power EIRP
Limit Limit
[MHZ] [dBI] [dBm] [dBm]
1 2412 0.03 30.00 30.00
6 2437 0.03 30.00 30.00
11 2462 0.03 30.00 30.00
12 2467 0.03 30.00 30.00
13 2472 0.03 30.00 30.00
Duty Cycle CF [dB] 0.00 Included in Calculations of Corr'd Power
Results
ANTENNA1 | ANTENNA2 Total
Frequency Meas Meas Corr'd qugr Margin
Channel Power Limit
Power Power
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
1 2412 17.09 17.39 20.25 30.00 -9.75
6 2437 16.96 16.71 19.85 30.00 -10.15
11 2462 17.25 17.48 20.38 30.00 -9.62
12 2467 7.53 7.62 10.59 30.00 -19.41
13 2472 7.56 7.54 10.56 30.00 -19.44
Worst - - 20.38 30.00 -9.62
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10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Directional FCC P'\(;I\il/)ér
Channel Frequency Gain Power EIRP
Limit Limit
[MHZz] [dBi] [dBm] [dBm]
1 2412 0.03 30.00 30.00
6 2437 0.03 30.00 30.00
11 2462 0.03 30.00 30.00
12 2467 0.03 30.00 30.00
13 2472 0.03 30.00 30.00
Duty Cycle CF [dB] 0.00 Included in Calculations of Corr'd Power
Results
ANTENNA1 | ANTENNA2 Total Bower
Frequency Meas Meas Corr'd _ Margin
Channel Power Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
1 2412 17.35 17.25 20.31 30.00 -9.69
6 2437 17.04 16.56 19.82 30.00 -10.18
11 2462 17.52 17.34 20.44 30.00 -9.56
12 2467 6.82 6.46 9.65 30.00 -20.35
13 2472 6.80 6.44 9.63 30.00 -20.37
Worst 20.44 30.00 -9.56
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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. 802.11b MODE IN THE 2.4 GHz BAND

Max . . .

channel Frequency | Antenna l | Antenna 2 oD Limit Margin
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
2412 -12.56 -12.47 -12.47 8.00 -20.47
6 2437 -12.62 -12.76 -12.62 8.00 -20.62
11 2462 -12.68 -11.98 -11.98 8.00 -19.98
12 2467 -23.62 -23.38 -23.38 8.00 -31.38
13 2472 -23.48 -23.70 -23.48 8.00 -31.48

Duty Cycle CF [dB] 0.00 Included in Calculations of PPSD
10.3.2. 802.11g MODE IN THE 2.4 GHz BAND

Total .. .

SN Frequency | Antennal | Antenna 2 seh Limit Margin
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
2412 -14.70 -14.20 -11.43 8.00 -19.43
2437 -14.67 -14.99 -11.81 8.00 -19.81
11 2462 -14.71 -14.31 -11.50 8.00 -19.50
12 2467 -24.14 -25.24 -21.65 8.00 -29.65
13 2472 -24.16 -25.68 -21.84 8.00 -29.84

| Duty Cycle CF [dB]| 0.00 |Inc|uded in Calculations of PPSD |

10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

E— Frequency | Antenna l | Antenna 2 -LO;EI Limit Margin

[MHz] [dBm] [dBm] [dBm] [dBm] [dB]

2412 -14.69 -14.42 -11.54 8.00 -19.54
6 2437 -14.98 -15.06 -12.01 8.00 -20.01
11 2462 -14.72 -14.73 -11.72 8.00 -19.72
12 2467 -25.46 -25.88 -22.65 8.00 -30.65
13 2472 -25.26 -25.74 -22.48 8.00 -30.48

Duty Cycle CF [dB]| 0.00 Included in Calculations of PPSD
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10.3.4. PSD PLOTS

ANTENNA1

Weysight Spectrum Analyeer - Swest SA U —
AL ; ALTG 3 e
| #hvg Type: RMS | #Avg Type: RMS
FNOWido ~»- Trig: FreeRun AvglHold: 1001100 G Wide e Trig: FreeRun AvgiHold: 100100
1FGain:Low Atten: 20 0B Pt om Atten: 20 4B
MKr1 Mkr1 2.437 7
jgﬁ‘m Ref 10.00 dBm 'j;lF\'rl 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 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc

802.11b Mode ngh

Keysight Spectium Anshzer - Swept 54
RL RF s

#Avg Type: RMS

ED di/div - Ref 10.00 dBm
0g

vg
PNG Wide —+— Trig: FreeRun AvglHold: 100100
L

Atten: 20 6B

Mkr1 2.4

Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
s stamus
I—— I ——
| \vg Type: RMS ] g Type: RMS
FNO: Wido -+~ Trig: FreeRun AvglHold: 1001100 BHO: Wida ~»- Trig: FreeRun AvglHeld: 1001100
IFGain:Low Atten: 20 48 IFGain:Low Atten: 20 4B
Mkr1 2 Mkr1 2.472 6
%éJF-.‘m-- Ref 10.00 dBm %EIF'ri. 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 pts] [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 ms!
sc sTarus wsc TaTUS
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ANTENNA 2

802.11b Mode Low

802.11b Mode Mld

Veyaght Spectrum Arstyeer - Swept 54 P—
AL ; ALTG 3 e
| #hvg Type: RMS | #Avg Type: RMS
FNOWido ~»- Trig: FreeRun AvglHold: 1001100 FHG Wiide ~w- Trig: FreeRun AvgiHold: 100100
IFGain:Low Atten: 20 dB IFGain:L ow Atten: 20 dB
MKr1 Mkr
’IJDEJB‘m Ref 10.00 dBm '1;"?'“ 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 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc

802.11b Mode ngh

Keysight Spectrum Anshyzes - Swept S4
RL R s10_0C

PHO Wide —+— Trig: FreeRun
L Atten:

#Avg Type: RMS
Avg|Hold: 100100

EO dBidiv. - Ref 10.00 dBm
og

Center 2.46200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

Span 25.50 MHz
Sweep 1.045 s (20001 pts)

=

—

802.11b Mode 12 CH

802.11b Mode 13 CH

P —

| g Type: RMS
PNO-Wide -+~ Trig: FreeRun AvglHold: 1001100
FouinLow Atan: 20 8

P

Pnn_ml,q s Trig: FreeRun
IFGainLow Aten: 20 d8

" #Avg Type: RMS
AvglHold: 100100

%éJF-.‘m-- Ref 10.00 dBm

Mkr1 2.4

%EIF'ri. Ref 10.00 dBm

Center 2.46700 GHz Span 25.50 MHz

#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts]

Center 2.47200 GHz
[#Res BW 3.0 kHz #VBW 10 kHz*

Span 25.50 MHz,
Sweep 1.045 s (20001 pts)

s sTanus

s sTATUS
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ANTENNA 1

Weysight Spectrum Analyeer - Swest SA ] Veysont Specinm Anslyzes- SneptSA ]
AL ; B i NSEINT ALTG AL F_ [sin o I SENSEIN h
| #hvg Type: RMS | #Avg Type: RMS
PRO Wide -~ Trig: FreeRun AvglHold: 100/100 PR Wide ~e- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 20 dB IFGain:L ow Atten: 20 dB
Mkr1 2 Mkr
9 dBidiv Ref 10.00 dBm 10 dBJdiv 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 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc stamus sc p—
Keysight Spectum Anshyzes - Swept S ) ) = | @ el
RL F 500 DC | CORREC SENSE:INT ALTGN AUTO 07:15:54 PM Agr 02, 2018
] #Avg Type: RMS TRACE], 23058
PHG-Wide —+— Trig: FreeRun Avg|Hold: 1001100 TiPE(A
IFGain:Low Auen: 20 dB oeTlA
Mkr1 2.461 37
10de/dy  Ref 10.00 dBm -1
Log
Center 2.46200 GHz Span 25.50 MHz
[#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.045 s (20001 pts)
uss sTATUS)
e — == TR S Ao Saept oK =
AL ; D RREC NSE-INT | —E 07:18:00 PM 4 02, 2015 kL F__Json oc | comec | SENSETN 6N 07:20:14 PH 2pr02, 2015
| #hvg Type: RMS e s | #Avg Type: RMS T B
PRO Wide -~ Trig: FreeRun AvglHold: 100/100 T PR Wide ~e- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 20 dB IFGain:L ow Atten: 20 dB
MKr1 Mkr
9 dBidiv Ref 10.00 dBm 10 dBJdiv 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 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc stamus sc p—
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ANTENNA 2

Weysight Spectrum Analyeer - Swest SA ] Veysont Specinm Anslyzes- SneptSA ]
AL ; C ~ ALTG AL N SENSEIN e
#hvg Type: RMS | #Avg Type: RMS
PRO Wide -~ Trig: FreeRun AvglHold: 100/100 PR Wide ~e- Trig: FreeRun AvglHold: 100100
IFGainLow Atien: 20 0B 1FGainiLow Atten: 20 dB
Mkr1 2 Mkr
o g/ Ref 10.00 dBm 14.197 dBm 10l 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 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc

Kepight Spectrum Ansiyer - Swept 54
AL o E

802.11g Mode High

#Avg Type: RMS.

PNO: Wide ~+~ Trig: Free Run AvglHold: 1001100

IFGainLow Atten: 20 dB
0deidy  Ref 10.00 dBm
Log
ICenter 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)

s
Weysight Spectrum Analyeer - Swest SA ] Veysont Specinm Anslyzes- SneptSA ]
AL ; C ~ ALTG AL N SENSEIN e
#hvg Type: RMS | #Avg Type: RMS
FNOWido ~»- Trig: FreeRun AvglHold: 1001100 FHG Wiide ~w- Trig: FreeRun AvgiHold: 100100
IFGain:Low Atten: 20 dB IFGain:L ow Atten: 20 dB
Mkr1 2 Mkr1 2
jéJFu‘m Ref 10.00 dBm 'j;lF\'rl 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 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
usc sc
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ANTENNA 1

Weysight Spectrum Analyeer - Swest SA ] Veysont Specinm Anslyzes- SneptSA ]
AL ; B NSEINT ALTG AL F_ [sin o SENSEIN h
#hvg Type: RMS | #Avg Type: RMS
PRO Wide -~ Trig: FreeRun AvglHold: 100/100 PR Wide ~e- Trig: FreeRun AvglHold: 100100
1FGain:Low Atten: 20 08 IFGainLow Atten: 20 d8
Mkr1 2.412 954 45 GHz Mkr1 2.436 3
0 g5l Ref 10,00 dBm 14.690 dBm 10l Ref 10,00 dBm 1
Center 2.41200 GHz Span 27.00 MHz Center 243700 GHz Span 27.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts)
usc

802.11n Mode High

Keynigh Spectrum Analer - Swept SA
[ " E WA
. ] #Avg Type: RMS
NG Wide -+~ Trig: FreeRun AvglHold: 1001100
IFGaincl ow Anen: 20 dB
Mkr1 2.46
10 dBidi 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]
Weysight Spectrum Analyeer - Swest SA ] Veysont Specinm Anslyzes- SneptSA ]
AL ; B i NSEINT ALTG AL F_ [sin o SENSEIN h
#hvg Type: RMS | #Avg Type: RMS
FNOWido ~»- Trig: FreeRun AvglHold: 1001100 FHG Wiide ~w- Trig: FreeRun AvgiHold: 100100
IFGain:Low Atten: 20 df IFGain:L ow
Mkr1 2.466 669 25 GHz Mkr1 2.472 61
9 dBidiv Ref 10.00 dBm 25.456 dBm 10 dBldiv Ref 10,00 dBm
Center 2.46700 GHz Span 27.00 MHz Center 247200 GHz Span 27.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts)
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ANTENNA 2

Weysight Spectrum Analyeer - Swest SA ] Veysont Specinm Anslyzes- SneptSA ]
AL ; ~ ALTG AL N SENSEIN e
#hvg Type: RMS | #Avg Type: RMS
FNOWido ~»- Trig: FreeRun AvglHold: 1001100 FHG Wiide ~w- Trig: FreeRun AvgiHold: 100100
IFGain:Low Atten: 20 dB IFGain:L ow Atten: 20 dB
MKr1 Mkr1 2.43
jéJFu‘m Ref 10.00 dBm 'j;lF\'rl Ref 10.00 dBm
Center 2.41200 GHz Span 27.00 MHz Center 243700 GHz Span 27.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts] #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 5 (20001 pts)
usc

Keysight Spectrum Analter - Snegt 5
BL R E

802.11n Mode High

#Avg Type: RMS

PN Wide ~+—  Trig: Free Run Avg[Hold: 100100
1FGai

in:Low Atten: 20 4B

10 dBidiv - Ref 10.00 dBm
Log

ICenter 246200 GHz

#VBW 10 kHz*

Span 27.00 MHz|

Sweep 1.107 s (20001 pts)

[#Res BW 3.0 kHz

Keysrght Spectrum Anlyze: - Swest S5 Wepoght Specrum Anlyze - Swest 54
L R 00 C = LIGN Al RL G o SENSETN =
vg Type: RMS | #Avg Type: RMS
PNO- Wido -+~ Trig: Free Run AvgiHeld: 1001100 G- Wida -»- Trig: FreeRun AvglHeld: 100100
IFGain:Low Atten: 20 48 IFGain:Low Atten: 20 4B
Mkr1 2.466 3 Mkr1 2.47
%éiF-.‘m-- Ref 10.00 dBm %EIF'ri. 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 pts] [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.107 s (20001 ms!
sc sTarus wsc sTarus

Page 36 of 194

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: 4788886234-E2V1 DATE: APR 08, 2019
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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
Low Channel BandEdge |
[ KeyslghlSpe:lrumAnalyzel Swept SA @@/@_
[soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO | 04:36:23 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1Tig: Free Run Avg|Hold: 100/100 TYPE| M¥afaifes
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.398 602 5 GHz
19 gBidiv Ref 20.00 dBm -32.998 dBm
100
0.0o
-100
200 -19.93 dbm|
=300 0
-40.0 —
500
60.0
<00
Center 2.40000 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
MSG STATUS
ANTENNA1 .
Low Channel Spurious |
BE Keysight Spectrum Analyzer - Swept SA li/\i/\g_
RL | RF [s0@ bC | CORREC | | SENSE:INT] | ALIGN AUTO | 04:41:38 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1rig: FreeRun Avg|Held: 100/100 TYPE| MW
IFGain:Low Atten: 30 dB peT|P
Mkr3 25.635 8 GHz
10 dBrdiv__Ref 20.00 dBm -40.398 dBm
HiLog
10.0
0.00
-10.0
200 -18.93 dEﬂ.
-30.0 -1
-40.0 ’
=Y S— e o -
-80.0
-0
Stop 26.50 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 973.3 ms (40001 pts

[vkRIMODEITRCISCLL X L Y ] FUNCTION ] FUNCTION WIDTH

m

2.414 3 GHz 8.875dBm
2 N 1' 4.8237 GHz -42.415 dBm
N f 25.635 8 GHz -40.398 dBm
4
5
6
7
8
9
10
11
O i
MSG STATUS
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FCC ID: ASLSMAB8O05F

Mid Channel BandEdge
—
BE Keysight Spectrum Analyzer - Swept SA P R
RL | RF [soe bc [ correC | | SENSE:INT] | ALIGN AUTO | 04:35:48 PM Apr 02, 2019
#Avg Type: RMS TRACE| 3456
PNO: Wide -#— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M ¥t
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.436 523 0 GHz
10dBidiv  Ref 20.00 dBm 10.070 dBm
Log ‘
10.0 6
0.00
100
200 -19.93 dbm|
300
-40.0
500
£0.0
700

Center 2.43700 GHz Span 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
MSG STATUS
ANTENNA1 - .
Mid Channel Spurious |
|ﬁ KeyslghlSpe:lrumAnalyzel ‘Swept SA =
[soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO | 04:46:29 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1Tig: Free Run Avg|Hold: 100/100 TYPE| M¥afaifes
IFGain:Low Atten: 30 dB DET|P
Mkr3 26.282 3 GHz
10 dB/div__ Ref 20.00 dBm -40.680 dBm
liLog
100
0.00
-10.0
200 -18.93 dBm|
-30.0 ]
400 :
= Y| — e Sy D
-60.0
=700

Stop 26.50 GHz

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

[MkRIMODEITRCESCLL X L Y] FUNCTION ] FUNCTION WIDTH

N 2.436 1 GHz 9.859dBm
N 1' 4.874 0 GHz -43.162 dBm
N f 26.282 3 GHz -40.680 dBm

mn

.

STATUS.
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REPORT NO: 4788886234-E2V1 DATE: APR 08, 2019

FCC ID: ASLSMAB8O05F

High Channel BandEdge a
B Keysight Spectrum Analyzer - Swept SA \il\i/\é’_
RL | RF [50@ DC | CORREC | | SENSE:INT| | ALIGN AUTO | 04:37:24 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast -~ 1rig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.484 740 0 GHz
10 geicly_Ref 20.00 dBm -39.147 dBm
100 ‘
0oo
100
00 -19.93 dbwm|
=300
-400 6
500 1
600
-7on
Center 2.48350 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
High Channel Spurious B
B Keysight Spectrum Analyzer - Swept SA \il\i/\él-
RL | RF [50@ DC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 04:48:48 PM Apr02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|MWARAA
IFGain:Low Atten: 30 dB DET|P
MKr3 26.268 4 GHZ
10 griciv__Ref 20.00 dBm -40.106 dBm
oo
0.00
-10.0
0o -18 .93 clBim|
300
-40.0
500 |y P = AP Sl WAl
£0.0
-70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MKRIMODEITRCISCL] X [ Y | FUNCTION ] FUNCTION WIDTH]
N f 2.461 3 GHz 10.824 dBm
N f 4.924 3 GHz -43.267 dBm
N f 26.268 4 GHz -40.106 dBm
I 1 =
IMSG STATUS
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REPORT NO: 4788886234-E2V1
FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

12 Channel BandEdge

B Keysight Spectrum Analyzer - Swept SA =8| \Q__
RL | RF [500 DbC | CORREC | | SENSE:INT] | ALIGN AUTO | 04:38:11 PM Apr 02, 2019
#Avg Type: RMS TRACE 56
PNO: Fast —#— 1rig: FreeRun Avg|Held:>100/100 TYPE r:v'r"'r"r"r‘r
IFGain:Low Atten: 30 dB DET]
Mkr2 2.486 050 0 GHz
10 dBidiv__Ref 20.00 dBm -47.416 dBm
HiLog
10.0
0.00
-10.0
-20.0 f—
-30.0 -30.94 dBm|
-40.0 6
-50.0 !
-80.0
-0

Center 2.48350 GHz

Res BW 100 kHz #VBW 300 kHz

Span 50.00 MHz

-0.940 dBm
-47.416 dBm

1 N f
N

2.467 522 5 GHz
2.486 050 0 GHz

Sweep 2.667 ms (20001 pts

m

i

STATUS.

ANTENNA1

13 Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

el )] |

RL | RF [500 DbC | CORREC | | SENSE:INT] | ALIGN AUTO |

04:38:40 PM Apr02, 2019

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

—— Trig: Free Run
Atten: 30 dB

PNO: Fast
IFGain:Low

TRACE|

3

DeT|P

10 dBidiv

Ref 20.00 dBm
HiLog

Mkr2 2.487 185 0 GHz
-46.108 dBm

10.0

000

-100

=200

-300

3.0 clEi|

-400

-500

-60.0

-70o

Center 2.48350 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 2.667 ms (20001 pts

Span 50.00 MHz

1 N f 2.472 527 5 GHz -1.014 dBm
N f 2.487 1850 GHz -46.108 dBm

FUNCTION VALUE

mn

STATUS.
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REPORT NO: 4788886234-E2V1
FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

Low Channel BandEdge

Res BW 100 kHz

BE Keysight Spectrum Analyzer - Swept SA @\@@-_
RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:25:26 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+»— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥t
IFGain:Low #Atten: 30dB peT|P
Mkr1 2.398 025 0 GHz
[0 geidiv_Ref 20.00 dBm -30.979 dBm
10.0
0.00
100
200 -19.95 dbm|
300 ‘
-40.0
500 T L NI
£0.0
700
Center 2.40000 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
Low Channel Spurious |
[ KeyslghlSpe:lrumAnalyzel Swept SA IL/\E/@_
[soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO 05:41:59 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1Tig: Free Run Avg|Hold: 100/100 TYPE| MA-AAAd-
IFGain:Low Atten: 30 dB DET|P
Mkr3 26.123 5 GHz
10 dB/div__Ref 20.00 dBm -40.515 dBm
liLog
10.0
0.00
-10.0
200 1895 dEI_m.
-30.0
-40.0 .
2l i E—— Proullgoy Saahinie P
-60.0
700
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 973.3 ms (40001 pts

zZZzZ

—_ FUNCTION | FUNCTION WIDTH

2413 0 GHz 9.706 dBm
4.8237 GHz -35.449 dBm
26.123 5 GHz -40.515 dBm

mn

.

STATUS.
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REPORT NO: 4788886234-E2V1
FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

Mid Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA&

e )

ALIGN AUTO | 05:24:56 PM Apr02, 2019

Res BW 100 kHz

RL | RF [500@ DC | CORREC | | SENSE:INT] |

#Avg Type: RMS TRACE 3456

PNO: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| Mt

IFGain:Low #Atten: 30 dB DET|P NNNNN

Mkr1 2.437 529 5 GHz

1L%gBIdiv Ref 20.00 dBm 10.048 dBm

10.0 6

0.0
-1o0

200 -19.95 dBm|
300
-400
500
£0.0
7o

Center 2.43700 GHz Span 30.00 MHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts;

IMSG

STATUS

ANTENNAZ2

Mid Channel Spurious

oo =s) |

|ﬁ Keysight Spectrum Analyzer - Swept S&

ALIGN AUTO | 05:44:15 PM Apr02, 2019

Res BW 100 kHz

RL | RF [500 DC | CORREC | [ SENSE:INT] |

#Avg Type: RMS TRACE 3456

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M i

IFGain:Low Atten: 30 dB DET|F MEENE

MKr3 26.285 6 GHZ

19 gidv Ref 20.00 dBm -39.961 dBm)
100
o.oo
-10.0

onp 19,5 dBn|
-30.0
-40.0

00— —— - A e

0.0
700

Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 973.3 ms (40001 pts

2 N f
N f

4

5

6

7

8

9

10

1

9.099 dBm

WA MopE T[S X | v | FUNCrion ] runcrionwor
1 N f

2436 1 GHz
4.874 0 GHz
26.285 6 GHz

-37.984 dBm
-39.961 dBm

m

STATUS

Page 43 of 194

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: 4788886234-E2V1
FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

High Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

T ]

RL | RF [50@ DC | CORREC |

| SENSE:INT] |

ALIGN AUTO [ 05:26:14 PM Apr 02, 2019

#Avg Type: RMS TRACE 3456
PNO: Fast —+»— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥t
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.484 195 0 GHZ
jodridiv_Ref 20.00 dBm -40.029 dBm
og
0o
0.00
-100
200 -19.95 i)
300
-40.0 ‘
00 Ll
600
-700

Center 2.48350 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 50.00 MHz
Sweep 2.667 ms (20001 pts

IMSG

STATUS.

ANTENNAZ High Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA

=le ] |

RL | RF [soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO | 05:46:33 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1Tig: Free Run Avg|Hold: 100/100 TYPE| M ¥saitie:
IFGain:Low Atten: 30 dB DET|P
Mkr3 25.419 4 GHz
10 dBidiv__ Ref 20.00 dBm -40.408 dBm
liLog
100
0.00
-10.0
=200 BEEEY |
-30.0 —
-40.0 .
=Y S— Pt P S -
-60.0
=700

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

N 2.463 3 GHz
N 1' 4.924 3 GHz
N f 254194 GHz

[MkRIMODEITRCESCLL X L Y] FUNCTION ] FUNCTION WIDTH

9.521 dBm
-37.507 dBm
-40.408 dBm

mn

.

STATUS.
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FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

12 Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA @\@@-_
RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 05:36:23 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+»— Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥t
IFGain:Low #Atten: 30dB peT|P
Mkr2 2.484 012 5 GHz
J o Ref 20.00 dBm -45.263 dBm
og
100
0.00
-10.0
200
300 3051 dEm|
400 ’
500 Wrthghbs
0.0
700
Center 2.48350 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz

1 N f 2.466 520 0 GHz -0.813 dBm
N f 2.484 012 5GHz -45.263 dBm

Sweep 2.667 ms (20001 pts

m

m

STATUS.

ANTENNAZ === nnel BandEdge

w—|
[ KeyslghlSpe:lrumAnalyzel ‘Swept SA S
[soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO | 05:37:44 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1rig: Free Run Avg|Hold: 100/100 TYPE| M¥afaifes
IFGain:Low #Atten: 30 dB DET|P
Mkr2 2.484 762 5 GHz
10 dBidiv__Ref 20.00 dBm -43.878 dBm
liLog
100
0.00
-10.0 al L
200
-30.0 -30 54 dBm|
-40.0 ‘
-50.0 DI AN b, - A -
-60.0
=700

Center 2.48350 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 50.00 MHz
Sweep 2.667 ms (20001 pts

2472 527 5 GHz

N 1' 24847625 GHz

—_ FUNCTION | FUNCTION WIDTH

-0.840 dBm
-43.878 dBm

mn

.

STATUS.
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REPORT NO: 4788886234-E2V1
FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
Low Channel BandEdge |
—E (o e s e IL/\E/@_
RL | RF [soe bC [ CcORREC | | SENSE:INT] | ALIGN AUTO | 08:03:54 PM Apr 02, 2019
#Avg Type: RMS TRAGE 3.56
PNO: Fast —+—  1rig: Free Run Avg|Hold: 100/100 TYPE| MA-AAAd-
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.398 917 5 GHz
19 dBidiv Ref 20.00 dBm -38.267 dBm
0.0
0.0o
-100
200 s
=300
-40.0 ‘ 1
500 .
60.0
-700
Center 2.40000 GHz Span 50.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
ANTENNA1

Low Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA

=l e=] |

RL | RF [50Q DC | CORREC |

| SENSE:INT] |

ALIGN AUTO ‘ 08:27:20 PM Apr02, 2019

PNO: Fast —+— 1Tig: Free Run
IFGain:Low

Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 1001100

TRAGE| 3456

peT|P

Ref 20.00 dBm

Mkr2 26.289 6 GHz
-40.185 dBm

10 dBidiv
HiLog

100

.00
-100

-200

-21.15 dB|

-300

-40.0

1Yo

600
=700

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

C x T v — owcon ] ruwconwon

8.670dBm
-40.185 dBm

m

i

1 N f 2.413 0 GHz

N f 26.289 6 GHz
3
4
5
6
7
8
9
10
11
ol
MSG

STATUS.
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REPORT NO: 4788886234-E2V1
FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

Mid Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

o ] |

RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO 08:03:10 PM Apr 02, 2019
#Avg Type: RMS TRACE| 3456
PNO: Wide -#— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M ¥t
IFGain:Low #Atten: 30dB peT|P
Mkr1 2.435 768 5 GHz
19 dBidiv Ref 20.00 dBm 8.850 dBm
10.0 ‘
0.00
100
200 a5
300
-40.0
500
£0.0
700
Center 2.43700 GHz Span 30.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts

IMSG

STATUS.

ANTENNAL Mid Channel Spurious

=le ] |

|i KeyslghlSpe:lrumAnalyzel Swept SA

[soe bC [ comRreC |

[ SENSE:INT] |

ALIGN AUTO ‘ 08:29:31 PM Apr02, 2019

PNO: Fast —+— 1Tig: Free Run
IFGain:Low

Atten: 30 dB

TRACE| 3456

#Avg Type: RMS
Avg|Hold: 1001100

10 dBidiv  Ref 20.00 dBm

Mkr2 26.279 0 GHz
-40.674 dBm

liLog

10.0

.00

-100

-21.15 dB|

-200

-300

400
500 Ve

-E00

=700

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

2.439 4 GHz

N 1' 26.279 0 GHz

—_ FUNCTION | FUNCTION WIDTH

6.020 dBm
-40.674 dBm

mn

.

STATUS.
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FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

High Channel BandEdge

Res BW 100 kHz #VBW 300 kHz

BE Keysight Spectrum Analyzer - Swept SA \il\g/\@__
RL | RF [50@ DC | CORREC | | SENSE:INT| | ALIGN AUTO | 08:04:51 PM Apr02, 2019
r #Avg Type: RMS TRACE[[ 34256
PNO: Fast -~ 1rig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low #Atten: 30 dB DET|P d
Mkr1 2.484 895 0 GHz
10 gBicly_Ref 20.00 dBm -44.899 dBm
100
0oo
100
200 —
=300
-400 ’
500
600
-7on
Center 2.48350 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts;
IMSG STATUS
High Channel Spurious
—|
BN Keysight Spectrum Analyzer - Swept SA ===
RL | RF [50@ DC [ CORREC | [ SENSE:INT] [ ALIGN AUTO 08:34:26 PM Apr 02, 2019
r #Avg Type: RMS TRACE] 32506
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|MWARAA
IFGain:Low Atten: 30 dB DET|P d
MKkr2 26.297 5 GHz
10 griciv_Ref 20.00 dBm -40.406 dBm
oo
0.00
-10.0
-20.0 =21.15 i)
300
400 q
0.0 S o e i
£0.0
-70.0
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts

6.680 dBm
-40.406 dBm

2.457 3 GHz
26.297 5 GHz

N
N

f
f

WAMODHTR ] X | ¥ | FUNCTIoN ] FUNCTIonwoTH

m,

i,
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FCC ID: ASLSMAB8O05F

DATE: APR 08, 2019

12 Channel BandEdge

B Keysight Spectrum Analyzer - Swept SA =8| \Q__
RL | RF [500 DbC | CORREC | | SENSE:INT] | ALIGN AUTO | 08:23:16 PM Apr 02, 2019
#Avg Type: RMS TRACE 56
PNO: Fast —#— 1rig: FreeRun Avg|Held: 100/100 TYPE| MR-
IFGain:Low #Atten: 30 dB peT|P
Mkr2 2.484 229 GHz
10 dBidiv__Ref 20.00 dBm -48.116 dBm
HiLog
10.0
0.00
-10.0
200
=300 -30.91 dbm|
400 f—f ’
-50.0 ST ¥t S
-80.0
-0

Center 2.48350 GHz
Res BW 100 kHz

Span 60.00 MHz
#VBW 300 kHz

1 N f
N

2.465 761 GHz
2.484 229 GHz

f

Sweep 2.667 ms (20001 pts

-0.908 dBm
-48.116 dBm

m

ANTENNA1

[ ] 3

STATUS.

13 Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

el )] |

RL | RF [500 DbC | CORREC |

| SENSE:INT] | ALIGN AUTO | 08:06:50 PM Apr 02, 2019

TRACE|

3

#Avg Type: RMS

PNO: Fast
IFGain:Low

DeT|P

—— Trig: Free Run
#Atten: 30 dB

Avg[Hold: 100100

10 dBidiv

Ref 20.00 dBm
HiLog

Mkr2 2.483 565 0 GHz
-43.421 dBm

10.0

000

-100

=200

-300

-400

-50.0

-60.0

-70o

Center 2.48350 GHz
Res BW 100 kHz

Span 50.00 MHz

#VBW 300 kHz Sweep 2.667 ms (20001 pts

1 N f
N

2470787 5 GHz
2.483 565 0 GHz

f

FUNCTION | FUNCTION WIDTH

FUNCTION VALUE

-1.332 dBm
-43.421 dBm

mn

STATUS.
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Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

T ]

RL | RF [soe bc [ correC | | SENSE:INT] | ALIGN AUTO | 08:13:59 PM Apr 02, 2019

#Avg Type: RMS TRACE 3456

PNO: Fast —+»— Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥t

IFGain:Low #Atten: 30dB DET|P NNNNN

Mkr1 2.399 512 5 GHz

10 dBidiv  Ref 20.00 dBm -26.950 dBm
Log
10.0
0.00
100

200 o

300 ‘ A
-40.0
500
£0.0
700

Center 2.40000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 50.00 MHz
Sweep 2.667 ms (20001 pts

IMSG

STATUS.

ANTENNAZ2

Low Channel Spurious

|i Keysight Spectrum Analyzer - Swept SA

=le ] |

RL | RF [soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO | 08:54:12 PM Apr 02, 2019

#Avg Type: RMS TRACE 3456

PNO: Fast —+— 1rig: Free Run Avg|Hold: 100/100 TYPE| M ¥saitie:

IFGain:Low #Atten: 30 dB DET|P NN RN

Mkr2 26.231 3 GHZ

10 dBidiv__Ref 20.00 dBm -39.844 dBm
liLog
100
0.00
-10.0

-200 21 5K dfim)|
-30.0
-40.0

500 ———p -- = P

-60.0
=700

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

1 N f
N f

 x T v ] owcron ] ruvcronwo

2.411 6 GHz
26.231 3 GHz

6.121dBm
-39.844 dBm

mn

.
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Mid Channel BandEdge

IMSG

B Keysight Spectrum Analyzer - Swept SA \il\i/\é’__
RL | RF [50@ DC | CORREC | | SENSE:INT| | ALIGN AUTO | 08:13:17 PM Apr02, 2019
” #Avg Type: RMS TRACE, 3458
PNO-Wide ~»- Trig: FreeRun Avg|Hold:>100/100 TYPE| My
IFGain:Low #Atten: 30 dB DET|P d
Mkr1 2.438 285 5 GHz
10 gBicly_Ref 20.00 dBm 8.439 dBm
100 ‘
0oo
100
200
=300
-400
500
600
-7on
Center 2.43700 GHz Span 30.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts;
STATUS

ANTENNA2 Mid Channel Spurious

Res BW 100 kHz #VBW 300 kHz

]
BN Keysight Spectrum Analyzer - Swept SA o
RL | RF [50@ DC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 08:56:24 PM Apr 02, 2019
” #Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE] !\P-'Irv‘w—r#rv‘w
IFGain:Low #Atten: 30 dB DET] d
MKkr2 25.616 6 GHZ
19 dBicie__Ref 20.00 dBm -40.780 dBm
og
oo
0.00
00
0o 21 53 4R
300 i
400 ’
B2 1Ti) E——— N " i
£0.0
-70.0
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts

4.757 dBm
-40.780 dBm

24381 GHz
25.616 6 GHz

N
N

f
f

WAMODHTR ] X | ¥ | FURCTIoN ] FUNCTIonwoTH

m,

i,

STATUS
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High Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

=l =] |

RL | RF [500 DbC | CORREC |

| SENSE:INT] ALIGN AUTO | 08:14:39 PM Apr02, 2019

#Avg Type: RMS TRACE 3456

PNO: Fast —+—  1rig: FreeRun Avg|Held: 100/100 TYPE| MW

IFGain:Low #Atten: 30 dB DET|P NNNNN

Mkr1 2.483 630 0 GHz

jodBidiv_ Ref 20.00 dBm -41.414 dBm
og
100
0.0o
-100
=200
300

-40.0 *

500
E0.0
700

Center 2.48350 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 50.00 MHz
Sweep 2.667 ms (20001 pts

IMSG

ISTATUS
High Channel Spurious |
BE Keysight Spectrum Analyzer - Swept SA @@@
RL | RF [500 DbC | CORREC | | SENSE:INT] ALIGN AUTO | 08:58:37 PM Apr 02, 2019
#Avg Type: RMS TRAGE 3456
PNO: Fast ——  Trig: Free Run Avg|Hold: 100/100 TYPE| M ¥AAAAARA
IFGain:Low #Atten: 30 dB pET|P NNNNN
Mkr2 26.213 5 GHz
10 dBidiv__Ref 20.00 dBm -39.641 dBm
HiLog
100
0.00
-10.0
-200 21 5F dFm]
-30.0 .
-40.0
Yo E— St
-60.0
700

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

e wopdTrelsc] % | v | FUNcrion | Funcronwio ]
1 N f 2.461 3 GHz 6.021 dBm
N f 26.213 5 GHz -39.641 dBm
—
IMSG STATUS
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12 Channel BandEdge

B Keysight Spectrum Analyzer - Swept SA =8| \Q__
RL | RF [500 DbC | CORREC | | SENSE:INT] ALIGN AUTO | 08:16:44 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —#— 1rig: FreeRun Avg|Held: 100/100 TYPE| MR-
IFGain:Low #Atten: 30 dB peT|P
Mkr2 2.483 560 GHz
10 dBidiv__Ref 20.00 dBm -49.151 dBm
HiLog
10.0
0.00
-10.0
200
-30.0 167 g8
-40.0
-50.0 e bty ”
-80.0
-0

Center 2.48350 GHz
| Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz

1 N f 2.465761 GHz
N f 2.483 560 GHz

[ x T T owcron [ ruvcronwon

-1.869 dBm
-49.151 dBm

Sweep 2.667 ms (20001 pts

m

ANTENNAZ2

i

STATUS.

13 Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

el )] |

RL | RF [500 DbC | CORREC |

| SENSE:INT]

ALIGN AUTO |

08:17:38 PM Apr02, 2019

PNO: Fast —#— 1rig: Free Run
IFGain:Low

#Atten: 30 dB

#Avg Type: RMS

TRACE 3456
Avg[Hold: 100100 ,

DeT|P

10 dBidiv__Ref 20.00 dBm

Mkr2 2.483 521 GHz
-42.995 dBm

HiLog
100

000

-100

=200

-300

31 53 dFm

-400

500 bbiesirmaniiinl,

-60.0

-70o

Center 2.48350 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz
Sweep 2.667 ms (20001 pts

FUNCTION VALUE 2
1 N f 2.470 768 GHz -1.833 dBm
N f 2.483 521 GHz -42.995 dBm
. | » =
MSG ISTATUS
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10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA @\i/@__
RL | RF [soe bC [ CcORREC | | SENSE:INT] | ALIGN AUTO | 08:08:39 PM Apr 02, 2019
#Avg Type: RMS TRAGE 3.56
PNO: Fast —+—  1rig: Free Run Avg|Hold: 100/100 TYPE| MA-AAAd-
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.398 920 0 GHz
jodmidiv__Ref 20.00 dBm -37.982 dBm
og
0.0
0.0o
-100
200
=300
-40.0 ‘
500
60.0
-700
Center 2.40000 GHz Span 50.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA li/\iﬂg_
RL | RF [soe bC [ CcoRReC | | SENSE:INT] | ALIGN AUTO | 08:41:45 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1rig: Free Run Avg|Hold: 100/100 TYPE|MAAAARAA
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 26.221 4 GHz
10 dB/div__Ref 20.00 dBm -40.157 dBm
HiLog
10.0
0.00
-10.0
-200 21 53 dFim)|
-30.0
-40.0
= Yo S s B o it
-60.0
=700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MEMODH TR sG] X ] ¥ ] FUNCION | FUNCTONwWDH TION VA
1 N f 2.407 0 GHz 6.194 dBm
N f 26.221 4 GHz -40.157 dBm
3
4
5 E
6
7
8
9
10 m
11
| m ] »
MSG STATUS
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Mid Channel BandEdge

—
BE Keysight Spectrum Analyzer - Swept SA o[ -E ]
RL | RF [soe bc [ correC | | SENSE:INT] | ALIGN AUTO | 08:07:58 PM Apr 02, 2019
#Avg Type: RMS TRACE 56

Trig: Free Run
#Atten: 30 dB

PNO: Wide -
IFGain:Low

AvglHold: 1001100

peT|P

10 dBidiv. ~ Ref 20.00 dBm
Log

Mkr1 2.438 278 0 GHZ
8.466 dBm

0.0 ‘

0.00

-10.0

=200

-30.0

-40.0

50.0

600

-70.0

Center 2.43700 GHz

Res BW 100 kHz #VBW 300 kHz

Span 30.00 MHz
Sweep 1.333 ms (20001 pts

IMSG

STATUS.

ANTENNAL Mid Channel Spurious

s——]
BE Keysight Spectrum Anzlyzer - Swept SA e )
RL | RF [soe bC [ comRreC | [ SENSE:INT] | ALIGN AUTO 08:44:06 PM Apr 02, 2019
#Avg Type: RMS TRACE 3456
PNO: Fast —+— 1rig: Free Run Avg|Hold: 100/100 TYPE| M ¥saitie:
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 26.322 0 GHz|
10 dBidiv__Ref 20.00 dBm -39.967 dBm
liLog
100
0.00
-10.0
-200 21 53 dfim)|
-30.0
-40.0 q
=Y — i g P
-60.0
=700

|Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

1 N f
N f

2.440 8 GHz
26.322 0 GHz

5433 dBm
-39.967 dBm

X T v ] owcron ] ruvconwom

mn

.

STATUS.
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High Channel BandEdge

BE Keysight Spectrum Anzlyzer - Swept SA li”i“ﬂ- [
RL | RF [500@ DC | CORREC | | SENSE:INT] | ALIGN AUTO 08:09:22 PM Apr02, 2018
#Avg Type: RMS TRACE 3456
PNO: Fast —»—  1rig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.483 565 0 GHz
19 geiciv__Ref 20.00 dBm -43.376 dBm
10.0
0.0
-1o0
200
300
400 ’
500
£0.0
7o
Center 2.48350 GHz Span 50.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts;
IMSG STATUS
High Channel Spurious a
BE Keysight Spectrum Anzlyzer - Swept SA li”i“ﬂ_
RL | RF [50Q DC | CORREC | | SENSE:INT| | ALIGN AUTO | 08:46:17 PM Apr 02, 2019
r #Avg Type: RMS TRACE[1| 03456
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M i
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 26.327 9 GHZ
10 gBiclv__Ref 20.00 dBm -40.092 dBm)
100
o.oo
-10.0
200 91 &3 )
-30.0
-40.0 q
0.0 e PR, o
60.0
70.0
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

1 N f

N f

[« T 7 T Fuwcron ] runcronvon

6.649 dBm
-40.092 dBm

2467 2 GHz
26.327 9 GHz

m

STATUS
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