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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac
MODEL NUMBER: SM-W737N0

SERIAL NUMBER: BBMGR34K500613H (RADIATED);

BBMGR34K50061VZ (CONDUCTED)

DATE TESTED: JUL 10, 2018 - AUG 30, 2018

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:

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 v05.
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
[ ] 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

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%.

Page 6 of 129

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: 4788556585-E1V2 DATE: SEP 06, 2018
FCC ID: ABLSMW737NO

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac.
This test report addresses the DTS (WLAN) operational mode.

WiFi MIMO Condition

Frequency Mode Antennal Antenna 2
802.11b TX / RX TX / RX
802.11g TX / RX TX / RX

2.4 GHz 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

5 GHz 802.11n TX/ RX TX / RX
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

Spurious Emissions for Simultaneous Transmission were reported on UNII Test Report section
11.5. (Test Report number : 4788556585-E4)
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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 15.72 15.26 37.33 33.57
2412 - 2472 802.11g MIMO 17.30 53.70
802.11n20 MIMO 17.10 51.29
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes internal antenna, with a antennal’s maximum gain of -0.5 dBi and antenna2’s
maximum gain of -0.4 dBi .

5.4.

LIST OF TEST REDUCTION AND MODES

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

2412 - 2472

Frequency Range (MHz) Mode Covered by
802.11b Legacy 1TX 802.11b Legacy 1TX
802.11g 1TX 802.11g CDD 2TX

802.11g CDD 2TX

802.11g CDD 2TX

802.11n HT20 1TX

802.11n HT20 CDD 2TX

802.11n HT20 SDM/CDD 2TX

802.11n HT20 CDD 2TX
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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 ANT1 and MIMO(802.11g mode), the fundamental of the EUT was investigated in three
orthogonal orientations X, Y and Y it was determined that X orientation was worst-case
orientation; therefore, all final radiated testing was performed with the EUT in X orientation.

For ANT2 and MIMO(802.11n mode), the fundamental of the EUT was investigated in three
orthogonal orientations X, Y and Z it was determined that Z orientation was worst-case
orientation; therefore, all final radiated testing was performed with the EUT in Z orientation.

The fundamental level of the EUT was investigated on the condition of equipped with keyboard
configuration also, but stand-alone configuration is more worse. So only below 1GHz and AC
line conducted test were performed on the condition of equipped with keyboard configuration.
Based on the baseline scan, the worst-case data rates were:

802.11b mode: 1 Mbps (Legacy 1TX)

802.11g mode: 6 Mbps (2TX CDD)
802.11n HT20 mode: MCSO (2TX CDD)
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA300 R37K3ADOAC3SE3 N/A
Data Cable SAMSUNG EP-DW720CWE N/A N/A
Earphone SAMSUNG EO-EG920BW N/A N/A
Keyboard SAMSUNG EJ-CW730 N/A N/A
/O CABLES
1/0 Cable List
Cable |Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 [DC Power C Type Shielded 1.1m N/A
2 Audio Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

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

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAFPTER

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 Old Cal Due |New Cal Due
Antenna, Bilog, 30MHz-1GHz [SCHWARZBECK VULB9163 750 08-31-19 08-04-20
Antenna, Bilog, 30MHz-1GHz |SCHWARZBECK VULB9163 749 09-14-19 08-04-20
Antenna, Bilog, 30MHz-1GHz [SCHWARZBECK VULB9163 845 08-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-18 08-09-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18 08-06-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1876511 08-08-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1896138 08-08-18 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 2029169 08-11-18 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 | 08-08-18 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 | 08-08-18 08-06-19
Spectrum Analyzer, 43.5 GHz R&S FSwW43 104089 08-11-18 08-06-19
Average Power Sensor Agilent/HP u2000 MY54270007 | 08-08-18 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-18 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-18 08-08-19
Attenuator PASTERNACK PE7004-10 2 08-10-18 08-07-19
Attenuator PASTERNACK PE7087-10 A009 08-08-18 08-08-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18 08-06-19
LISN R&S ENV-216 101837 08-09-18 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

ON Time| Period |Duty Cycle Duty Duty Cycle 1/T
Mode B X Cycle | Correction Factor | Minimum VBW
[msec) | [msec] [linear] [%] [dB] [kHz]
2400MHz Bands
802.11b 18.65 18.75 0.995 99.5% 0.00 0.010
802.11g 3.1 3.137 0.988 98.8% 0.00 0.010
802.11n HT20 2.88 2.917 0.987 98.7% 0.00 0.010
LIMITS
None; for reporting purposes only.
[802.11b Mode]
E K:}\:s\gMSpaﬂmmAnalyzev'S:./aptSA - - [A‘I@&
[ RF [50a DC | CORREC \PNO:FW LSEEE::E:TI%::E)';Z;DD r‘ns *L‘G';:J;Typ‘e: sive 08 27?21-{%45.;,122?1;6
IFGain:Low Atten: 40 dB DeT|P
1L%gBIdiv Ref 30.00 dBm
200 (<
Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
[WRWODETRC S X [ ¥ ] FUNCION | FUNCTIONWDTH]
1 N t 2498 ms 20.76 dBm
2 A t (A) 18.65 ms (A) 0.76 dB
3 A1 t (A) 18.76 ms (A) -1.40dB
7
8
9
10
11 -
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[802.11g Mode]

BE Keysight Spectrum Analyzer - Swept SA (=R
RL | RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 08:29:20 PMJul 10, 2018
Trig Delay-1.200 ms #Avg Type: RMS TRACE] 3456
PNO: Fast —»—  1rig: RF Burst RGE
IFGain:Low Atten: 40 dB per|P
AMKr3 3.137 ms
19 gBraiv Ref 30.00 dBm 0.08 dB
e O K’ \ \
100
0.00
100
200
300
-40.0
500
600
Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 12.00 ms (20001 pts

(Mie{wobgrr[sc] X ]
1 N t 4337 ms 19.45 dBm
2 A t (A) 3100 ms (A) 0.10dB
a1 t (4l 3.137 ms (A) 0.08dB

(MSG [STATUS

[802.11n20 Mode]

=R

M Keysight Spectrum Analyzer - Swept SA
RL | RE

[500 DC | CORREC |

[ SENSE:INT] |

ALIGN AUTO

08:31:27 PMJul 10, 2018

‘ Trig Delay-500.0 ps

PNO: Fast -»-  Trig: RF Burst
IFGain:Low Atten: 40 dB

#Avg Type: RMS

TRACE[1 23456
TYPE| WA
peT|P

10 dBidiv__ Ref 30.00 dBm
Log

AMKr3 2.917 ms
0.02 dB

==

200}

10.0 -

0.00

-100

-200

-30.0 b—

-40.0

-50.0

500

Center 2.437000000 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 10.00 ms (20001 pts

1 N t
2 A1 t (A)
A1 t (Al

[ooRmmc[sc] X ]

3416 ms 17.57 dBm
2880 ms (A) -1.49dB
2917 ms (A) 0.02dB

0

STATUS
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7.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

7.2.1. 802.11b MODE IN THE 2.4 GHz BAND

AT 99% Bandwidth
Channel [MHz]
[MHz] Antenna 1 Antenna 2
1 2412 13.795 13.705
6 2437 13.847 13.768
11 2462 13.761 13.635
12 2467 13.789 13.805
13 2472 13.678 13.910

7.2.2. 802.11g MODE IN THE 2.4 GHz BAND

RG T 99% Bandwidth
Channel [MHz]
[MHz] Antenna 1l Antenna 2
1 2412 16.338 16.313
6 2437 16.333 16.343
11 2462 16.346 16.318
12 2467 16.346 16.354
13 2472 16.318 16.374

7.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

T 99% Bandwidth
Channel [MHz]
[MHz] Antenna l Antenna 2
1 2412 17.580 17.573
6 2437 17.587 17.578
11 2462 17.587 17.579
12 2467 17.562 17.582
13 2472 17.549 17.616
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7.2.4. 99% BANDWIDTH PLOTS

Antenna 1] 802.11b Mode 1 CH

Antenna 2] 802.11b Mode 1 CH

Keyssght Spectrum Analyzer - Occupied BW
kL R

Center Freq: 2.412000000 GHz

+. Trig: FreeRun

121438
Radio Std: Nane

E—

Center Freq: 2412000000 GHz
Trig: Free Run

EREEr
Rag 18, 2018
Radio St Noms.

s

wse

HFGsiniow | HAten: 2048 Radio Device: BTS SFGainiow | #Amen: 2048 Radio Device: BTS
10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
| JULARLY il

Center 2.412 GHz Span 30 MHz, Center 2412 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms ##Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 16.2 dBm Occupied Bandwidth Total Power 16.1 dBm

13.795 MHz 13.705 MHz
Transmit Freq Error -17.755 kHz OBW Power 98.00 % Transmit Freq Error 136.36 kHz OBW Power 99.00 %
x dB Bandwidth 9.038 MHz x dB -6.00 dB x dB Bandwidth 8.526 MHz xdB -6.00 dB

Antenna 1] 802.11b Mode 6 CH

Antenna 2] 802.11bMode GCH

Keyssght Spectrum Analyzer - Occupied BW
kL R

Center Freq: 2437000000 GHz

+. Trig: FreeRun

01:41:00 BM g 30,3018
Radio Std: Nane

E—

Center Freq: 2437000000 GHz

+. Trig:FreeRun

12:17.14 84 A
Radis Std: Non

AFGainiow | #Aten: 4068 Radio Devies: BTS HeGaindon | #Aten: 20 48 Radio Device: BTS

dBlidiv Ref 30,00 dBm dBidiv Ref 30.00 dBm

Log Log
] L Lol

Center 2437 GHz Span 30 MHz, Center 2437 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 16.0 dBm Occupied Bandwidth Total Power 16.4 dBm

13.847 MHz 13.768 MHz
Transmit Freq Error -131.36 kHz OBW Power 99.00 % Transmit Freq Error 41.519 kHz OBW Power 99.00 %
x dB Bandwidth 8.598 MHz x dB -6.00 dB x dB Bandwidth 8.967 MHz xdB -6.00 dB

Antenna 1] 802.11b Mode 11 CH

Antenna 2] 802.11b Mode 11 CH

Keysight Spectrum Aralyzer - Occupied BW
kL

Cener Fneq 2 462000000 GHz

12:15:16
Radio Std: None

Veysight Spectrum Anahyzer - Cccupied BW
AL

Camer Fr!q z 462000000 GHz

SR
i) 18, 3018
Radio St: Nom

oo Trig:Free e Trig:Fres
HFGainLow inten a8 Radio Device: BTS AFGainidow Heatyy Radio Device: BTS.

dgidiv___Ref 30.00 dBm d5idv Ref 30.00 dBm
Log Log
Center 2.462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz|
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms ##Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 16.3 dBm Occupied Bandwidth Total Power 16.1 dBm

13.761 MHz 13.635 MHz
Transmit Freq Error 12.288 kHz OBW Power 99.00 % Transmit Freq Error -144.08 kHz OBW Power 99.00 %
x dB Bandwidth 8.994 MHz x dB -6.00 dB x dB Bandwidth 8.036 MHz xdB -6.00 dB
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Antenna 1] 802.11b Mode 12 CH

Antenna 2] 8

Keyssght Spectrum Analyzer - Occupied BW
kL R

| Center Freq: 2467000000 GHz

01:41:56 BN Awg 30,3018
Radio Std: Nane

Keyasght Spectrum Analyze - Occupied BW
AL

02.11bMode 12CH

Center Freq: 2467000000 GHz

e Trig: FreeRun -+ Trig:FreeRun
HFGainLow #Aten: 30 0B Radio Device: BTS #FGaindow #atten: 30 4B Radio Device: BTS.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
1
\ | | |
Center 2467 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 4.81 dBm Occupied Bandwidth Total Power 4.77 dBm
13.789 MHz 13.805 MHz
Transmit Freq Error 5.363 kHz OBW Power 99.00 % Transmit Freq Error -203.51 kHz OBW Power 99.00 %
x dB Bandwidth 8.976 MHz x dB -6.00 dB x dB Bandwidth 8.550 MHz xdB -6.00 dB

Antenna 1] 802.11b Mode 13 CH

Antenna 2] 802.11b Mode 13 CH

Keysight Spectrum Aralyzer - Occupied BW
kL

Center Frag: 2472000000 GHz
—»  Trig: FreeRun

01:42:12 PM g 30,2018
Radio Std: None

= Veysght Spectrum Analyzes - Occupied B
kL

Camer Fraq: 2472000000 GHz

+- Trig:FreeRun

==
01:43:39 PhiAug 30, 2018

Radio Std: None

R GoinLow sAtten: 30 68 Radio Device: BTS SeGandon | #Aten: 30 dB Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
\ ‘ |
Center 2472 GHz Span 30 MHz Center 2472 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms ##Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 412 dBm Occupied Bandwidth Total Power 4.67 dBm
13.678 MHz 13.910 MHz
Transmit Freq Error -0.674 kHz OBW Power 99.00 % Transmit Freq Error -123.66 kHz OBW Power 99.00 %
x dB Bandwidth 9.014 MHz x dB -6.00 dB x dB Bandwidth 8.567 MHz xdB -6.00 dB

Page 17 of 129

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: 4788556585-E1V2
FCC ID: ABLSMW737NO

DATE: SEP 06, 2018

Antenna 1] 802.11g Mode 1 CH

Antenna 2] 802.11g Mode 1 CH

Keyssght Spectrum Analyzer - Occupied BW
kL R

AFGainiLow

Center Freq: 2.412000000 GHz

+-  Trig: Free Run

ol
12:19:50 A4 Aug 18, 2018
Radio Std: Nane

E—

#FGainilow

+- Trig:FreeRun

CanhrFr!q 2417000000 GHz Radio Std: None

s

#Atten: 20 dB Radio Device: BTS #Atten: 20 dB Radio Device: BTS

dBidiv Ref 30,00 dBm dBidiv Ref 30.00 dBm

Log Log
i

Center 2412 GHz Span 30 MHz, Center 2412 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.2dBm Occupied Bandwidth Total Power 15.2 dBm

16.338 MHz 16.313 MHz
Transmit Freq Error 3.751 kHz OBW Power 99.00 % Transmit Freq Error 20.740 kHz OBW Power 99.00 %
x dB Bandwidth 15.77 MHz x dB -6.00 dB x dB Bandwidth 13.99 MHz xdB -6.00 dB

sTA7

Antenna 1] 802.11g Mode 6 CH

Antenna 2]] 802.11g Mode 6 CH

i e

2:20:20 AN Ju 18, 203

Vq-*\ioem\-nlm}ym ‘Occupied B

==
22224 M g 18, 3018

sTam

] Center Frag: 2437000000 GHz Radio Std: None ] Camer Frag: 2437000000 GHz Radio $1d: None
e Trig: FreeRun e Trig:FreeRun
HFGainLow #Aten: 20 0B Radio Device: BTS #FGaindow #Atten: 20 48 Radio Device: BTS.

dBidiv Ref 30,00 dBm dBidiv Ref 30.00 dBm

Log Log
‘ |

Center 2.437 GHz Span 30 MHz, Center 2437 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms ##Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 15.3 dBm

16.333 MHz 16.343 MHz
Transmit Freq Error -23.588 kHz OBW Power 99.00 % Transmit Freq Error -2.208 kHz OBW Power 99.00 %
x dB Bandwidth 13.12 MHz x dB -6.00 dB x dB Bandwidth 15.20 MHz xdB -6.00 dB

sTaus

Antenna 1] 802.11g Mode 11 CH

Antenna 2]] 802.11g Mode 11 CH

Keysight Spectrum Aralyzer - Occupied BW
kL

Center Freq: 2462000000 GHz

=as.
12:20:35 4N g 18, 2018
Radio Std: Nane

Veysight Spectrum Anahyzer - Occupied BW

==
12:22:40 4 Baig 18, 3018

Center Freq: 2.462000000 GHz Radio Std: None

w4~ Trig: Free Run s~ Trig: Free Run
HFGainiLow #Arten: 20 0B Radio Device: BTS AFGainLow #Anen: 20 dB Radio Device: BTS

10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 2462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms ##Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 15.1 dBm

16.346 MHz 16.318 MHz
Transmit Freq Error -4.464 kHz OBW Power 98.00 % Transmit Freq Error -38.667 kHz OBW Power 99.00 %
x dB Bandwidth 15.66 MHz x dB -6.00 dB x dB Bandwidth 15.18 MHz xdB -6.00 dB
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Antenna 1] 802. 1lg Mode 12 CH

Antenna 2] 802. 1lg Mode 12 CH

wwmmm Qccupied BW wwmmm Qccupied B o |a
‘ Center Freq: 116?Wﬂﬂbﬂ GHz | Cenlzr Freq: 2.457000000 GHZ Rad\[’s.; ‘l:n:;“ s
s Trig: Free Run s Trig: Free Run
HFGainLow #Aten: 30 0B Radio Devics: BTS HFGainLow #Auen: 30 48 Radio Deviee: BTS
10dBidy_ Ref 20,00 dBm 0By Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 4.75 dBm Occupied Bandwidth Total Power 4.66 dBm
16.346 MHz 16.354 MHz
Transmit Freq Error 4.325 kHz OBW Power 99.00 % Transmit Freq Error -31.131 kHz OBW Power 99.00 %
x dB Bandwidth 15.42 MHz x dB -6.00 dB x dB Bandwidth 14.14 MHz xdB -6.00 dB
s m—— san
o |l& wswdmmh-ﬂyw Occupied BV o || e

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Centar Freq: nmmunmnz
v Trig: Free
HFGainiLow wAnen: maa

09:02:11 BN Aug 39,3018
Radio Std: Nane

Radie Device: BTS

] ) CanhrFr!q 247200000 oHz
Free

- Trig
#FGainLow #Aten: anue

8:03:17 PM AL 28, 2018
Radio St Nona

Radis Deviee: BTS

0 dBidiv Ref 20.00 dBm

0 dBidiv Ref 20.00 dBm

Center 2472 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 4.30 dBm
16.318 MHz
Transmit Freq Error -13.340 kHz OBW Power 99.00 %
x dB Bandwidth 15.33 MHz x dB -6.00 dB

Span 30 MHz
#Sweep 100 ms

Center 2472 GHz

#Res BW 200 kHz #VBW 620 kHz
Occupied Bandwidth Total Power 4.33 dBm
16.374 MHz
Transmit Freq Error -13.968 kHz OBW Power 99.00 %
x dB Bandwidth 15.54 MHz xdB -6.00 dB

Span 30 MHz
#Sweep 100 ms|
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Antenna 1] 802.11n20 Mode 1 CH

Antenna 2] 802.11n20 Mode 1 CH

[ [ — r

emar Freq 2.412000000 GHz

7 i 09:14:18 P ALg 29, 2018

Center Freq: 2412000000 GHz Radio Std: None

e~ Trig: FreeRun
#Atten: 40 dB

HFGainiLow Radio Device: BTS.

RershtSpeanom A e O =T=
=208

| Center Freq: 2.412000000 GHz Radio S Nane

w. Trig: Free Run

SFGainiow | Aten: 40dB Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBdiv Ref 30.00 dBm

Log

Log

Center 2412 GHz Span 30 MHz Center 2.412 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.0 dBm Occupied Bandwidth Total Power 14.0dBm

17.580 MHz 17.573 MHz
Transmit Freq Error -3.413 kHz OBW Power 99.00 % Transmit Freq Error 24.166 kHz OBW Power 99.00 %
x dB Bandwidth 16.83 MHz x dB -6.00 dB x dB Bandwidth 16.64 MHz x dB -6.00 dB
Stan wsa

Antenna 1]_ 802.11n20 Mode 6 CH Antenna 2] 802 11n20 Mode 6 CH

P —— ~Ta P — e

28,2018

1414801
| C!meanq zumom Gz Rﬂdln Sld Nom

HFGaindow !An-n‘ mna Radio Deviee: BTS.

28,2018

18:13
| Cemer qu 2437000000 GHz R:mosm le
n

. Trig: FreeRu

AFGainiow | SAtten: 40dB Radio Device: BTS

0 dBidiv Ref 30.00 dBm

0 dBdiv Ref 30.00 dBm

Log

Log

s

Center 2.437 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.2 dBm Occupied Bandwidth Total Power 14.2dBm
17.587 MHz 17.578 MHz
Transmit Freq Error -23.898 kHz OBW Power 99.00 % Transmit Freq Error -4.679 kHz OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB x dB Bandwidth 13.28 MHz x dB -6.00 dB

s

Antenna 1] 802.11n20 Mode 11 CH

Antenna 2] 802.11n20 Mode 11 CH

P——

| szerqu 2.462000000 GHz
. Trig: Free

Radio Device: 8TS.

HFGaindow oMy

ER——

01825 P
| Center Freg: 2.462000000 GHz Radio Std
ree R:

. Trig:

ArGainion T SAtten: 4068 Radio Device: BTS

10 dBidiv Ref 30.00 dBm

0 eBidiv Ref 30.00 dBm

Log

Log

Center 2.462 GHz Span 30 MHz

Center 2.462 GHz Span 30 MHz

#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 14.0 dBm
17.587 MHz 17.579 MHz
Transmit Freq Error 8.975 kHz OBW Power 99.00 % Transmit Freq Error -26.792 kHz OBW Power 99.00 %
x dB Bandwidth 16.50 MHz x dB -6.00 dB x dB Bandwidth 13.13 MHz xdB -6.00 dB
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Antenna 1] 802.11n20 Mode 12 CH

Antenna 2] 802 11n20 Mode 12 CH

wwmw Oceupied W

Canter Freq: 2467000000 GHz

»  Trig: FreeRun

=
01:50:05 PM ug 30,2018
Radio Std: None

P ——

Camer Freq: 2467000000 GHz
e Trig: FreeRun
AFGainLow

==
01:49:25 PhAug 30, 2018
Radio Std: None

s

TaTUS)

HFGoiniow | #Atten: 3048 Radio Device: BTS #atten: 30 4B Radie Device: BTS
0 dBldiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
|

Center 2.467 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 4.62 dBm Occupied Bandwidth Total Power 4.24 dBm

17.562 MHz 17.582 MHz
Transmit Freq Error -11.298 kHz OBW Power 98.00 % Transmit Freq Error -33.105 kHz OBW Power 99.00 %
x dB Bandwidth 16.76 MHz x dB -6.00 dB x dB Bandwidth 16.16 MHz x dB -6.00 dB

msc

STams)

Antenna 11 802.11n20 Mode 13 CH

Antenna 21 802.11n20 Mode 13 CH

wwmw Occupied W

#FGainiLow

Center Freq: 2472000000 GHz

s Trig: FreeRun

#Aten: 30 dB

=as.
09:16:58 PM g 28, 2018
Radic Std: Nane

Radio Device: BTS

R ——

Center Freq: 2472000000 GHz
v Trig: Free Run
#Atten: 30 48

==
09:19:04 PhiAug 28, 2018
Radio Std: None

Radio Device: BTS.

10 dBJdiv Ref 20.00 dBm

dBldiv Ref 20.00 dBm

Log

Center 2472 GHz

Span 30 MHz.

Center 2.472 GHz

Span 30 MHz.

sTaTUS)

#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms ##Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 4.13 dBm Occupied Bandwidth Total Power 4.32 dBm
17.549 MHz 17.616 MHz
Transmit Freq Error -15.332 kHz OBW Power 98.00 % Transmit Freq Error -20.779 kHz OBW Power 99.00 %
x dB Bandwidth 14.88 MHz x dB -6.00 dB x dB Bandwidth 16.52 MHz xdB -6.00 dB

STams)
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05, Section 8.3.2.3.

POWER SPECTRAL DENSITY : KDB 558074 D01 v05, Section 8.4.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v05, Section 8.5, 8.7.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v05, Section 8.5.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v05, Section 8.6.

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

FCC Part .. _ Test Test
Section Test Description Test Limit Condition Result
1(2)%:)7 Occupied Band width (6dB) >500KHz Pass
2.1051, |Band Edge / Conducted

15.247 (d) [Spurious Emission 30dBe Pass

Conducted
1(?))%3)7 TX conducted output power <30dBm Pass
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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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 v05: 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

6 dB Bandwidth Minimum

Frequency . .

Channel [MHz] Limit

[MHz] ANTENNA 1 ANTENNA 2 [MHz]
1 2412 8.078 8.079 0.5
2437 8.075 8.077 0.5
11 2462 8.079 8.071 0.5
12 2467 8.079 8.076 0.5
13 2472 8.078 8.080 0.5

Worst 8.071

10.1.2. 802.11g MODE IN THE 2.4 GHz BAND

ST 6 dB Bandwidth Min.im-um

Channel [MHz] Limit

[MHz] ANTENNA 1 ANTENNA 2 [MHz]
1 2412 15.07 15.04 0.5
6 2437 15.06 15.02 0.5
11 2462 15.06 13.80 0.5
12 2467 15.05 15.06 0.5
13 2472 15.06 15.01 0.5

Worst 13.80

10.1.38. 802.11n HT20 MODE IN THE 2.4 GHz BAND

6 dB Bandwidth Minimum

Frequency . .

Channel [MHz] Limit

[MHz] ANTENNA 1 ANTENNA 2 [MHz]
1 2412 14.97 15.05 0.5
6 2437 15.05 15.05 0.5
11 2462 15.03 15.04 0.5
12 2467 15.05 15.06 0.5
13 2472 15.05 15.02 0.5

Worst 14.97
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10.1.4.

6 dB BANDWIDTH PLOTS

ANTENNA 1] 802.11b Mode 1 CH

ANTENNA 2] 802.11b Mode 1 CH

Keyssght Spectrum Aralyzer - Occupied W ) I —— =
L = Q 1124219 17,2018 54750 nu\, 2018
‘ Center Freq: 2. umnm GHz Radio Std: None | E!nlzr Freq: 2.412000000 GH Radm Ehd Non
—»- Trig: FreeRun ‘Avg|Hold: 100100 -+ Trig:FreeRun AvglHold: 100/100
#FGain:Low #Atten: 20 dB Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms.
Occupied Bandwidth Total Power 22.5 dBm Occupied Bandwidth Total Power 22.4 dBm
13.928 MHz 13.709 MHz
Transmit Freq Error 7.657 kHz OBW Power 99.00 % Transmit Freq Error 141.25 kHz OBW Power 99.00 %
x dB Bandwidth 8.078 MHz x dB -6.00 dB x dB Bandwidth 8.079 MHz xdB -6.00 dB
so Srans = Smans
— = Veysight Specirum Anahyer - Gecupied B o
0112355 94 aug 30, 2018 kL 2914 kg 17,2018
| Center Frag: 2437000000 GHz Radio Std: None | Camer Fraq: 2437000000 GHz Radio Std: None
e Trig: FreeRun ‘AvglHold:>100/100 s Trig:FreeRun AvglHold:>100100
#FGain:Low #Atten: 40 dB Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2437 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 4ms
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 22.6 dBm
13.885 MHz 13.847 MHz
Transmit Freq Error -94.272 kHz OBW Power 99.00 % Transmit Freq Error 24.798 kHz OBW Power 99.00 %
x dB Bandwidth 8.075 MHz x dB -6.00 dB x dB Bandwidth 8.077 MHz xdB -6.00 dB
o sTamus wsc Sans
— = ==

Center Freq: 2462000000 GHz

11:25:25 P dug 17,2018
Radio Std: Nane

gt Spectnam Anszes - Occupied W
hL

Center Freq: 2.462000000 GHz

11:29:52 PMAug 17, 2018
Radio Std: None

a. Trig: FreeRun Avg|Held:>100/100 v Trig:FreeRun AvglHold:>100100
AFGainiLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 20 dB Radio Device: BTS
10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 2,462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 22.5dBm Occupied Bandwidth Total Power 22.5 dBm
13.936 MHz 13.673 MHz
Transmit Freq Error 25.789 kHz OBW Power 98.00 % Transmit Freq Error -142.17 kHz OBW Power 99.00 %
x dB Bandwidth 8.079 MHz x dB -6.00 dB x dB Bandwidth 8.071 MHz x dB -6.00 dB
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ANTENNA 1] 802.11b Mode 12 CH

ANTENNA 2] 802.11b Mode 12CH

Keyssght Spectrum Analyzer - Occupied BW
AL R 7

+. Trig: FreeRun

| Center Freq: 2467000000 GH:

ol

0128
Radio Std: Nane

z
‘AvglHold: 100100

E—

! Center Freq: 2467000000 Gz
. Trig:FresRun

o | -&
01:30:43 M Aug 30, 2018
Radio Std: None
AvglHold: 100/100

HEGainiow | #Atten: 30 dB Radio Device: BTS AFGainiow | HAtten: 30d8 Radio Device: BTS.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm

Log Log
Center 2467 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms.

Occupied Bandwidth Total Power 11.2 dBm Occupied Bandwidth Total Power 11.3 dBm

13.884 MHz 13.827 MHz
Transmit Freq Error 34.375 kHz OBW Power 99.00 % Transmit Freq Error -133.50 kHz OBW Power 99.00 %
x dB Bandwidth 8.079 MHz x dB -6.00 dB x dB Bandwidth 8.076 MHz xdB -6.00 dB
Srans s Smans
— = Veysght Spectrum Analyzes - Occupied B ==
01:29:31 P ug 30,2018 kL I AL1GN 4 01331114 Phidug 30, 2018
| Center Freg: 2472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio Std: None

e Trig: FreeRun Avg|Hold: 100100 s Trig:FreeRun AvglHold: 1001100
HFGainiLow #Aten: 3008 Radio Device: BTS #FGainow #Atten: 30 d8 Radio Device: BTS
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2472 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 4ms
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 11.1 dBm
13.795 MHz 13.974 MHz
Transmit Freq Error -12.169 kHz OBW Power 99.00 % Transmit Freq Error -45.764 kHz OBW Power 99.00 %
x dB Bandwidth 8.078 MHz x dB -6.00 dB x dB Bandwidth 8.080 MHz xdB -6.00 dB
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ANTENNA 1] 802.11g Mode 1 CH

ANTENNA 2] 802.11g Mode 1 CH

Keyssght Spectrum Analyzer - Occupied BW
AL R 7

+.  Trig: FreeRun

Center Freq: 2.412000000 GHz
‘AvglHold:>100/100

ol
12:05:22 44 g 18, 2018
Radio Std: Nane

E—

! Center Freq: 2412000000 Gz
. Trig:FresRun

AvglHold: 100/100

=
12:10:29 44 g 18, 2018
Radio Std: None

HEGainiow | #Atten: 20dB Radio Device: BTS AFGainiow | HAtten: 20d8 Radio Device: BTS.
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2412 GHz Span 30 MHz Center 2412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms.
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 21.6 dBm
16.303 MHz 16.291 MHz
Transmit Freq Error 7.049 kHz OBW Power 99.00 % Transmit Freq Error 20.738 kHz OBW Power 99.00 %
x dB Bandwidth 15.07 MHz x dB -6.00 dB x dB Bandwidth 15.04 MHz xdB -6.00 dB
s s s Smans
— = Veysght Spectrum Analyzes - Occupied B ==
12:05:55 AN 2 18, 2018 kL I AIGH & 12:10:54 &M g 18, 2018
| Center Frag: 2437000000 GHz Radio Std: None | Center Freq: 2.437000000 GHz Radio Std: None

kL

Center Freq: 2462000000 GHz

12:06:33 4N Aug 18, 2018
Radio Std: Nane

RL

Center Freq: 2.462000000 GHz

e Trig: FreeRun Avg|Hold: 100100 s Trig:FreeRun AvglHold:>100100
#FGain:Low #Atten: 20 dB Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS
0 dBidiv Ref 30,00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2,437 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 4ms
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 21.5 dBm
16.303 MHz 16.305 MHz
Transmit Freq Error -28.786 kHz OBW Power 99.00 % Transmit Freq Error -5.197 kHz OBW Power 99.00 %
x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 15.02 MHz xdB -6.00 dB
usc sTamus wsc STans
¥eysight Spectrum Aralyzer - Occupied W =la Veysight Specirum Anahyer - Gecupied B ==

12:11:32 4 Baig 18, 3018
Radio Std: None

a. Trig: FreeRun Avg|Held:>100/100 v Trig:FreeRun AvglHold: 100/100
AFGainiLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 20 dB Radio Device: BTS

10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center 2,462 GHz Span 30 MHz Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms ##Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Total Power 21.8 dBm Occupied Bandwidth Total Power 21.7 dBm

16.306 MHz 16.278 MHz
Transmit Freq Error 2.027 kHz OBW Power 98.00 % Transmit Freq Error -34.354 kHz OBW Power 99.00 %
x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 13.80 MHz x dB -6.00 dB
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ANTENNA 1] 802. 1lg Mode 12 CH

ANTENNA 2] 802.11g Mode 12 CH

PR ——

] Center Freq: 2487000000 GHz

ol
©1.32:42 BM g 30,3018
Radio Std: Nane

S —

) Cenlszr!q 2.467000000 GHz

=y
013527 PHALG 20, 2018
Radio Std: None

AL

] Center Freq: 1ITIDWBWGN

075804 BN g 39, 3018
Radio Std: Nane

s Trig: Free Run Avg|Held: 100100 s Trig: Free Run Avg|Hold:>100/100
HFGainLow #Aten: 30 0B Radio Devics: BTS HFGainLow #Auen: 30 48 Radio Deviee: BTS

10dBidy_ Ref 20,00 dBm 0By Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power 11.3 dBm

16.290 MHz 16.315 MHz

Transmit Freq Error 3.113 kHz OBW Power 99.00 % Transmit Freq Error -37.679 kHz OBW Power 99.00 %

x dB Bandwidth 15.05 MHz x dB -6.00 dB x dB Bandwidth 15.06 MHz xdB -6.00 dB
s — = Srans

Yers S Ay - Ol W =Ta Ry sy A - Ot O =

AL

) L'!nhrFr!q 247200000 aHz

07:59:58 PH AL 28, 2018
Radio Std: None

a. Trig: Free Avg|Held:>100/100 e Trig:F AvglHold: 100/100
HFGainlLow iy Radie Deviee: BTS #FGaindow Ahn 20 a8 Radis Deviee: BTS
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2472 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 4ms.
Occupied Bandwidth Total Power 11.1 dBm Occupied Bandwidth Total Power 10.9 dBm
16.270 MHz 16.337 MHz
Transmit Freq Error -8.985 kHz OBW Power 99.00 % Transmit Freq Error -21.314 kHz OBW Power 99.00 %
x dB Bandwidth 15.06 MHz x dB -6.00 dB x dB Bandwidth 15.01 MHz xdB -6.00 dB
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ANTENNA 1] 802.11n20 Mode 1 CH

ANTENNA 2] 802.11n20 Mode 1 CH

[ wwmmm Occupied BW ]
emar Freq 2.412000000 GHz

c-mrmq 2.412000000 GHz

=
07:47:15 PMAug 28, 2018
Radio Std: None

[ I —

entar Freq 2 412000000 GHz

Center Freq: 2412000030 GHz

=
07:50:10 PM Aug 39, 3018
Radio Std: Nane

emar Freq 2.462000000 GHz

c-mrmq 2.462000000 GHz.

074821 PH AU 29, 2018
Radio Std: None

entar Freq 2 462000000 GHz

cw. Trig: FreeRun AvglHold:>100100 e Trig: FreeRun AvglHeld: 100100
HFGalnLow sAtten: 30 A8 Radio Device: 8TS #FGainLow satten: 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 2.412 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 20.7 dBm Occupied Bandwidth Total Power 20.6 dBm
17.547 MHz 17.529 MHz
Transmit Freq Error -1.936 kHz OBW Power 99.00 % Transmit Freq Error 14.509 kHz OBW Power 99.00 %
x dB Bandwidth 14.97 MHz x dB -6.00 dB x dB Bandwidth 15.05 MHz x dB -6.00 dB
sc iUFile <screencap png> saved STATUS wsa JFile <screencap.png> saved STATUS
[ == =
07:47:48 P ug 28, 2018 07.50:31 PH g 28, 2018
Center Freq: 2437000000 GHz Radio Std: None Cener Fraq: 2427000000 GHz Radio Std: None
e Trig: FreeRun ‘AvgiHold:>1001100 e Trig: FreeRun Avg|Hold: 1001100
AIF Gain:Low !An-n 3048 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 2.437 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 20.9 dBm Occupied Bandwidth Total Power 20.8 dBm
17.544 MHz 17.543 MHz
Transmit Freq Error -40.067 kHz OBW Power 99.00 % Transmit Freq Error -7.331 kHz OBW Power 99.00 %
x dB Bandwidth 15.05 MHz x dB -6.00 dB x dB Bandwidth 15.05 MHz x dB -6.00 dB
fusc i File <screencap png> saved sTanus wsa | File <screencap.png> saved sTanus
[ wwmmm Dccupied BW o] [ wmm Qccupied BW o-|l-

: C!m!rFﬂq 2.462000000 GHz

130 PM g 28,3018
Radio S Hane

s iFile <screencap png> saved

status

wsa iJFile <screencap.png> saved

a. Trig: FreeRu AvglHold:>100100 w. Trig: FreeRun AvglHeld: 100100
HFGalnLow #Anen: 30 4B Radio Device: 8TS HFGalnLow satten: 30 4B Radio Device: BTS

10dBidy_ Ref 20,00 dBm 0 cBidiv Ref 20.00 dBm
Log Log
Center 2.462 GHz Span 30 MHz Center 2.462 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 20.8 dBm Occupied Bandwidth Total Power 20.8 dBm

17.549 MHz 17.519 MHz
Transmit Freq Error -4.544 kHz OBW Power 99.00 % Transmit Freq Error -42.785 kHz OBW Power 99.00 %
x dB Bandwidth 15.03 MHz x dB -6.00 dB x dB Bandwidth 15.04 MHz xdB -6.00 dB

—
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ANTENNA 1] 802.11n20 Mode 12 CH

ANTENNA 2] 802.11n20 Mode 12 CH

PR ——

+. Trig: FreeRun

ol
©1.37:20 BM g 30,3018
Center Freq: 2487000000 GHz Radio Std: Nane
Avg|Hold:>100/100

S —

) Cenlszr!q 2.467000000 GHz
+. Trig: FreeRun

=y
013621 PHALG 20, 2018
Radio Std: None
AvglHold:> 100100

AL

v Trig: Free

0755246 BN g 29, 3018
Center Freq:2. AT2000000 GHz Radio Std: Nane

Avg|Hold: 100100

HFGoiniow | #Atten: 2048 Radio Device: BTS AFGainiow | #Atten: 3048 Radio Deviee: BTS

10dBidy_ Ref 20,00 dBm 0By Ref 20.00 dBm
Log Log
Center 2.467 GHz Span 30 MHz Center 2467 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Total Power 11.3dBm Occupied Bandwidth Total Power 11.2 dBm

17.547 MHz 17.565 MHz

Transmit Freq Error -486 Hz OBW Power 99.00 % Transmit Freq Error -39.833 kHz OBW Power 99.00 %

x dB Bandwidth 15.05 MHz x dB -6.00 dB x dB Bandwidth 15.06 MHz xdB -6.00 dB
s — = Srans
ANTENNA 1] 802.11n20 Mode 13 CH ANTENNA 2] 802.11n20 Mode 13 CH

Ve g b i o ) Ve A - O =

AL

) L'!nhrFr!q 247200000 aHz
—+  Trig:F AvglHold: 100/100

o715 98 g 28, 2018
Radio Std: None

HFGainlLow iy Radie Deviee: BTS #FGaindow Ahn 20 a8 Radis Deviee: BTS
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center 2472 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 4ms.
Occupied Bandwidth Total Power 10.9 dBm Occupied Bandwidth Total Power 10.5 dBm
17.504 MHz 17.589 MHz
Transmit Freq Error -18.041 kHz OBW Power 99.00 % Transmit Freq Error -27.321 kHz OBW Power 99.00 %
x dB Bandwidth 15.05 MHz x dB -6.00 dB x dB Bandwidth 15.02 MHz xdB -6.00 dB
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10.2. OUTPUT POWER

LIMITS

FCC §15.247

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

Output power measurement was performed utilizing the 8.3.2.3 under KDB558074 D01 15.247
Meas Guidance v05.

Duty cycle correction factor is already added to the average output power results for duty cycle
factor < 98%. (802.11g, 802.11n 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
[dBi] [dBi] [dBi]
-0.50 -0.40 2.56

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 WD
Channel — Power
ANTENNA1 | ANTENNA2 Limit
[MHZz] [dBI] [dBi] [dBm] [dBm]
1 2412 -0.5 -0.4 30.00 30.00
6 2437 -0.5 -0.4 30.00 30.00
11 2462 -0.5 -0.4 30.00 30.00
12 2467 -0.5 -0.4 30.00 30.00
13 2472 -0.5 -0.4 30.00 30.00
Duty Cycle CF [dB] 0.00 Included in Calculations of Corr'd Power
Results
ANTENNA1 | ANTENNA2
Frequency Meas Meas e qu_er Margin
Channel Power Limit
Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
1 2412 15.14 15.06 15.14 30.00 -14.86
6 2437 15.72 15.26 15.72 30.00 -14.28
11 2462 15.21 15.14 15.21 30.00 -14.79
12 2467 4.67 4.60 4.67 30.00 -25.33
13 2472 4.21 4.40 4.40 30.00 -25.60
Worst 15.72 30.00 -14.71
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10.2.2. 802.11g 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 2.56 30.00 30.00
6 2437 2.56 30.00 30.00
11 2462 2.56 30.00 30.00
12 2467 2.56 30.00 30.00
13 2472 2.56 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 14.12 14.10 17.12 30.00 -12.88
6 2437 14.30 14.28 17.30 30.00 -12.70
11 2462 14.18 14.12 17.16 30.00 -12.84
12 2467 4.66 4.50 7.59 30.00 -22.41
13 2472 4.28 4.27 7.29 30.00 -22.71
Worst 17.30 30.00 -11.77
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10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Directional FCC P'\cgl\il/)((er
Channel LSS Gain Power EIRP
Limit Limit
[MHZ] [dBi] [dBm] [dBm]
1 2412 2.56 30.00 30.00
6 2437 2.56 30.00 30.00
11 2462 2.56 30.00 30.00
12 2467 2.56 30.00 30.00
13 2472 2.56 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
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
1 2412 13.92 13.90 16.92 30.00 -13.08
6 2437 14.09 14.09 17.10 30.00 -12.90
11 2462 14.01 13.91 16.97 30.00 -13.03
12 2467 4.45 4.28 7.38 30.00 -22.62
13 2472 3.93 4.43 7.20 30.00 -22.80
Worst 17.10 30.00
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10.3. PSD

LIMITS

FCC §15.247

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the section8.4 under KDB558074 D01 15.247
Meas Guidance v05
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RESULTS

10.3.1. 802.11b MODE IN THE 2.4 GHz BAND

channel Frequency | Antenna 1 | Antenna 2 ::)AZ:) Limit Margin
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
2412 -13.59 -13.78 -13.59 8.00 -21.59
2437 -12.91 -10.36 -10.36 8.00 -18.36
11 2462 -8.57 -10.37 -8.57 8.00 -16.57
12 2467 -21.06 -22.67 -21.06 8.00 -29.06
13 2472 -24.27 -18.74 -18.74 8.00 -26.74
| Duty Cycle CF [dB]| 0.00 |Inc|uded in Calculations of PPSD
10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Total .. .
Channel Frequency | Antennal | Antenna?2 PSD Limit Margin
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
2412 -16.27 -15.72 -12.98 8.00 -20.98
6 2437 -15.41 -15.93 -12.65 8.00 -20.65
11 2462 -16.05 -15.86 -12.94 8.00 -20.94
12 2467 -25.39 -25.64 -22.50 8.00 -30.50
13 2472 -25.66 -25.69 -22.67 8.00 -30.67

| 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

channel Frequency | Antenna 1 | Antenna 2 'I;)o;;l Limit Margin
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
2412 -16.59 -16.60 -13.59 8.00 -21.59
2437 -16.33 -16.26 -13.29 8.00 -21.29
11 2462 -16.39 -16.51 -13.44 8.00 -21.44
12 2467 -26.10 -26.15 -23.11 8.00 -31.11
13 2472 -26.13 -26.64 -23.37 8.00 -31.37
Duty Cycle CF [dB]l 0.00 Included in Calculations of PPSD
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10.3.4. PSD PLOTS

ANTENNA 1] 802.11b Mode 1 CH

ANTENNA 2] 802.11b Mode 1 CH

P ol

PND.W‘M s Trig: Free Rur e voirola: gt
IFGain:Low Arten: 208

0deidv - Ref 10.00 dBm
Log

E—

| Avvg Type: RM

BHO: Wida -»- Trig: FreeRun o waiHeld: 100/ 8
IFGainLow Atten: 20 d8

0deidiv - Ref 10.00 dBm
Log

Center 2.41200 GHz
HRes BW 3.0 kHz

Span 25.50 MHz

#VBW 10 kHz" Sweep 1.045 s (20001 pts)

Center 2.41200 GHz
#Res BW 3.0 kHz

Span 25.50 MHz

#VBW 10 kHz" Sweep 1.045 s (20001 pts)

ANTENNA 1] 802.11b Mode 6 CH

ANTENNA 2] 802.11b Mode 6CH

—— = e T ——
ET]
] Avg Type: RMS ] v Type: RIN
NG Wide -»- Trig: FreeRun Avg|Hele: 1001100 BNO. Viide -»- Trig: FreeRun o wgHold: 100/ 100
1FGainLow wAnen: 20 88 IFGain:Low Anen: 20 4B
0 dBidi Ref 10.00 dBm 10 dB/di Ref 10.00 dBm
Log Log
Center 2.43700 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)

ANTENNA 1] 802.11b Mode 11 CH

ANTENNA 2] 802.11b Mode 11 CH

wmmmmm, Surptsh

#Avg Typs: RS
AvgiHeld: 100100

pmw‘i, s~ Trig: Free Run
IFGain:Low Atten: 20 4B

0 dBidi Ref 10.00 dBm
Log

wsoeummﬂmmu Swept 54

] #Avg Type: RMS

BRG- Wide -+ Trig: FreeRun AvglHold: 1001100
IFGainL ow Atten: 20 d8

10 dB/di Ref 10.00 dBm
Log

Center 2.46200 GHz
[#Res BW 3.0 kHz #VBW 10 kHz"

s sTATUE

Span 25.50 MHz
Sweep 1.045 s (20001 pts)

ICenter 2.46200 GHz
#Res BW 3.0 kHz #VBW 10 kHz*

s sTaTUS

Span 25.50 MHz
Sweep 1.045 s (20001 pts)
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ANTENNA 1] 802.11b Mode 12 CH

ANTENNA 2] 802.11b Mode 12CH

P —

"~ 8Avg Type: RMS
‘AvglHold: 10000

NG Wide ~+- Trig: FreeRun
IFGaindow #Atien: 20 08

E——

| @Avg Type: Rl

NG Wide ~+- Trig: FreeRun AvglHold Jo0100
IFGainiow #Atien: 20 d8

0 aBidiv  Ref 10,00 dBm 10daiiv  Ref 10,00 dBm
Log Log
Center 2.46700 GHz Span 25.50 MHz Center 246700 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 5 (20001 pts)

ANTENNA 1] 802.11b Mode 13 CH

ANTENNA 2] 802.11b Mode 13 CH

e o

i i

#Avg Typs: RMS
AvglHold: 100100

v Trig: FreeRun
o wnteen: 20 68

| #Avg Type: RMS

-+ Trig:FreeRun AvglHold: 100/100
i tom #Atien: 20 d8

0 aBidiv  Ref 10,00 dBm 10daiiv  Ref 10,00 dBm

Log Log
Center 2.47200 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) #VBW 10 kHz" Sweep 1.045 s (20001 pts)

#Res BW 3.0 kHz
wsc
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