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FCC ID: C3K1868 IC: 3048A-1868

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399
USA
EUT DESCRIPTION: Portable Computing Device
MODEL.: 1868
SERIAL NUMBER: See section 6.4

DATE TESTED: 2019-07-15 to 2019-09-10

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC 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 NVLAP, NIST, or any
agency of the U.S. government.
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Approved & Released For

UL LLC By: Prepared By:

%ﬁ o oz Vot
Jeffrey Moser Niklas Haydon

Operations Leader Engineer

Consumer Technology Division Consumer Technology Division
ULLLC UL LLC
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REPORT NO: R12935938-E3 DATE: 2019-09-10
FCC ID: C3K1868 IC: 3048A-1868

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Perimeter Park Dr. Suite B,
Morrisville, North Carolina, USA. 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.

12 Laboratory Dr. | 2800 Perimeter Park Dr. Suite B
ISED Site Code: 2180C

[l Chamber A XI Chamber North
[l ChamberC X Chamber South

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0

4. SCOPE OF REPORT

This test report covers the radiated emissions, antenna port conducted emissions, and AC
power line conducted emissions data for model 1868 for 2.4 GHz 802.11 b/g/n HT20/HT40.
Antenna port conducted emissions data in this report is leveraged by model 1867. For model
1867, radiated emissions and AC power line conducted emissions can be found in UL report
number R12922855-E3. Radiated spurious emissions 1-18 GHz for 802.11n HT20 and 802.11
nHT40 is covered by using the 802.11ax HE20 and 802.11ax HE40 radiated spurious emissions
1-18 GHz data for model 1868 from UL report number R12935938-E4. Note — This report,
R12935938-E3 does include Radiated Bandedge plots for 802.11 n HT20/HT40.

For the antenna port conducted emissons portion of this report, the worst-case antenna gain
across both models was used to represent a worst-case scenario. Both models will be
implemented with the same power.

Models 1867 and 1868 are electrically and RF equivalent as they use the same motherboard,
radio module and on-board RF components. Both models share a common WiFi and BT power
table. The radio-related firmware and driver versions are the same for the two models. The peak
antenna gains are in the antenna gain section of the report. Antenna port conducted emissions
measurements are done on model 1868 (FCC ID: C3K1868, IC: 3048A-1868) and the data is
leveraged for model 1867 (FCC ID: C3K1867, IC: 3048A-1867). Highest antenna gain across
the two models in each band has been considered while doing the conducted emissions
measurements. Separate radiated & SAR measurements are done on each model.
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REPORT NO: R12935938-E3 DATE: 2019-09-10
FCC ID: C3K1868 IC: 3048A-1868

5. CALIBRATION AND UNCERTAINTY

5.1. 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.

5.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB
All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12935938-E3

FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

6. EQUIPMENT UNDER TEST

6.1.

EUT DESCRIPTION

The EUT is a Portable Computing Device that contains 802.11 a/ac/ax/b/g/n 20/40/80/160MHz
2x2 dual band and BT/BLE radios.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted peak output power as follows:

2.4GHz BAND
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2Tx
2412 - 2472 802.11b CDD 24.33 271.02
2412 - 2472 802.11g CDD 25.93 391.74
2412 - 2472 802.11n HT20 SDM 25.59 362.24
2422 - 2462 802.11n HT40 SDM 25.51 355.63

SISO and MIMO per chain power are set to the same level.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range | Antenna | Peak Gain (dBi) | Peak Gain (dBi)
(GHz) Type Chain 0 (Right) Chain 1 (Left)
Model 1867
2.4t02.48 0.7 2.6
5.15105.25 4.9 4.4
5.25105.35 PIFA 6.1 5.0
5.47105.72 7.2 5.5
5.725 t0 5.85 9.4 5.6
Model 1868
2.4t02.48 0.4 1.0
5.15105.25 3.6 2.2
5.25105.35 PIFA 5.2 3.5
5.47105.72 6.4 4.7
5.725 t0 5.85 7.8 4.5

The 2.4 WLAN radio utilizes Chain 0 and chain 1.

NOTE:

Antenna 1 = Chain 0
Antenna 2 = Chain 1
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REPORT NO: R12935938-E3
FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

6.4. SOFTWARE AND FIRMWARE

EUT N?J?nril?ér VDe I?s-li—gn OS Version BT Driver Version W\i/lzrgg\r/]er IES%Z;;(OS\;Vne)r
RooLIB08TCC | oos210692757 | 119100 | MTEOS 16520 | 21.0.19157.20088 | 99.0.438 | 0D130P01P9596
Roon1808-TCC | oos216792757 | 119100 | MTEOS 1.652.0 | 21.0.19157.20088 | 99.0438 | OD130PO3GE59
ROSISOBTCC | 013886202757 | 1119100 | MTEOS 16520 | 21.0.19157.20088 | 99.0438 | 0D130PO2KC59
ROSISOBTCC | 013801602757 | 119100 | MTEOS 16520 | 21.0.19157.20088 | 99.0.438 | 0D130PO1S7596

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18 GHz, and power line conducted emission were

performed with the EUT set to transmit at the channel with highest output power as worst-case

scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The EUT has one intended orientations, X; therefore, all final radiated testing was performed

with the EUT in X orientation.

Worst-case data rates as provided by the client were:

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11n HT20mode: MCSO NSS2
802.11n HT40mode: MCSO NSS2

All radios that can transmit simultaneously have been evaluated for radiated for all possible
combinations of transmission and found to be in compliance.

MIMO and SISO power are same setting per chain, therefore MIMO mode tested as worst-case

to cover SISO mode.
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REPORT NO: R12935938-E3

FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
USB Hub J5 Create JCA374 AY2A1904000477 / [N/A
AY6A 1903004261
Earbuds Sony MDR-EX14AP Non-serialized N/A
USB Flash Drive Kingston DataTraveler G4 Non-serialized N/A
AC power adaptor Microsoft 1706 0D130P02KC596 N/A
/0 CABLES
1/0 Cable List

Cable (Port # of identical [Connector [Cable Type |Cable Remarks

No ports Type Length (m)

1 Mains 1 12-pin Mains <3 None

2 USB-A 1 USB-A usB <3 None

3 USB-C 1 USB-C USB <3 None

4 Aux 1 Aux Aux <3 None
TEST SETUP

The test utility software was located on the EUT during the tests and was used to exercised the

radios.

SETUP DIAGRAMS

Please refer to R12935938-EP1 for setup diagrams
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REPORT NO: R12935938-E3 DATE: 2019-09-10
FCC ID: C3K1868 IC: 3048A-1868

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause -11.8.1
Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11, 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1, 6.10.5

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

Radiated Emissions Requirements: ANSI C63.10-2013 Section 6.3-6.6
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REPORT NO: R12935938-E3

FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)
Equip.
ID Description Manufacturer | Model Number| Last Cal. | Next Cal.
1-18 GHz
Double-Ridged
Waveguide Horn
AT0072 Antenna, 1 to 18 GHz ETS Lindgren 3117 2019-04-22|2020-04-22
18-40 GHz
Horn Antenna, 18-
AT0076 26.5GHz ARA MWH-1826/B |2018-11-08]2019-11-08
Gain-Loss Chains
Gain-loss string: 1-
S-SACO03 18GHz Various Various 2019-03-13]2020-03-13
Gain-loss string: 18-
S-SAC04 40GHz Various Various 2018-09-30]2019-09-30
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28
SA0027
(18-40GHz RSE)| Spectrum Analyzer Agilent N9030A 2019-05-15]2020-05-15
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 181474409 | Environmental Meter Fisher Scientific 15-077-963 |2018-07-27|2020-07-27

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12935938-E3
FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

Test Equipment Used — Line Conducted Emissions Voltage (Morrisville — Conducted 1)

Equipment
ID Description Manufacturer | Model Number | Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2019-05-29|2020-05-29
s/n 161016511 | Environmental Meter Fisher Scientific 14-650-118 2018-09-04|2020-09-04
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-
LISNOO3 conductor, 25A Com. 2-01-550V 2018-08-21(2019-08-21
75141 EMI Test Receiver 9kHz- Rohde &
(PRE0101521)| 7GHz Schwarz ESCI 7 2018-08-22(2019-08-22
Transient Limiter, 0.009-
TLOO1 30MHz Com-Power LIT-930A 2019-05-29(2020-05-29
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12935938-E3 DATE: 2019-09-10

FCC ID: C3K1868 IC: 3048A-1868
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)
Equip.
ID Description Manufacturer | Model Number| Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0059 Active Loop Antenna ETS-Lindgren 6502 2018-07-20 | 2019-07-31
30-1000 MHz
ATO0073 Sunol Sciences
Hybrid Broadband Antenna Corp. JB3 2018-08-06 | 2019-08-31
ATO0074 Sunol Sciences
Hybrid Broadband Antenna Corp. JB3 2019-07-16 | 2020-07-16
1-18 GHz
Double-Ridged Waveguide
AT0067 Horn Antenna, 1to 18 GHz| ETS Lindgren 3117 2019-03-22 | 2020-03-22
Gain-Loss Chains
Gain-loss string: 0.009-
N-SACO01 30MHz Various Various 2019-05-02 | 2020-05-02
Gain-loss string: 25-
N-SAC02 1000MHz Various Various 2019-05-02 | 2020-05-02
N-SACO3 Gain-loss string: 1-18GHz Various Various 2019-03-15 | 2020-03-15
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2019-03-19 | 2020-03-19
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 181474341 | Environmental Meter Fisher Scientific 15-077-963 | 2018-07-27 | 2020-07-27
NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.

2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12935938-E3
FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

Test Equipment Used — Antenna Port Conducted Testing (Morrisville — RP)

Equipment
ID Description Manufacturer | Model Number | Last Cal. | Next Cal.
Keysight
SA0027 PXA Signal Analyzer Technologies MY54490254 |2019-05-15]2020-05-15
s/n 160938893 | Environmental Meter Fisher Scientific| 14-650-118 2019-06-17)2020-06-17
UFA147A-0-0180-
224604-002 | Coaxial Testing Cable Uti-flex 200200 NA NA
Antenna Port | Antenna Port Software Antenna Version 10.0.1 NA NA
126431 ,
(PRE0128068) RF Power Meter Anritsu ML2495A 2019-04-30|2020-04-30
126430 Pulse Power Sensor, 300MHz .

(PRE0128067) t0 40GHz Anritsu MA2411B 2019-04-30|2020-04-30
PWMO001 Keysight e e
(PRE0136343) RF Power Meter Technologies N1912A 2019-06-14|2020-06-14
PWS001 Peak and Avg Power Sensor, Keysight e e
(PRE0137347) 50MHz to 18GHz Technologies N1921A  2019-05-06)2020-05-06

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the

equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12935938-E3
FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

9. ANTENNA PORT TEST RESULTS
NOTE: Throughout this section, please note that

Antenna 1 = Chain 0
Antenna 2 = Chain 1

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b CDD 8.353 8.407 0.994 99.36% 0.00 0.010
802.11g CDD 2.086 2.132 0.978 97.84% 0.09 0.479
802.11n HT20 SDM 3.980 4.024 0.989 98.91% 0.00 0.010
802.11n HT40 SDM 3.982 4.026 0.989 98.91% 0.00 0.010
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DUTY CYCLE PLOTS

[BE Keysight Spectrum Analyzer - 17051/18-40GHz.cart == B Keysight Spectrum Anlyzer - 17051/18-80GHz_cart =@
R - S00_DC I T sensea] ALIGN AUTO 04:08:30 PMuI 15,2015 R R [s00_DC | I SENSEINT] [ Aenauto [ 120115 P
] Trig Delay-200.0 s #Avg Type: RMS TRACE[T 5 15 6 Trig Delay-200.0 us #Avg Type: RMS TRACE]
PNO: Fast ~—»—  1rig: Video B | PNO-Fast —»— Trig: Video Tvee|
IFGain:Low #Atten: 36 dB oetlP IFGain:Low #Atten: 34 dB oer|P P
AMkr3 8.407 ms| AMkr3 2.132 ms|
10 dBidiv__Ref 24.00 dBm 0.42dB 10 dB/dly__Ref 24.00 dBm -0.60 dB
Log —— Log
P [ AT | [ [ [
| J | | | N, | | | |
10 10
500 60
. 160
260 %0
%0 .
160 50 oo
550 0
Center 2.437000000 GHz Span 0 Hz Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz 07 Res BW 8 MHz #VBW 50 MHz
FONCTion v ] _fcon ]
1915 us 492 dBm 241.4us 7.82dBm
8.353 ms (A) 0.16 dB 2.086 ms (A) 0.16dB
8.407 ms (A) 042dB 2132ms (8) -0.60 dB
sc. Lsmarus e Lglsmarus

DUTY CYCLE 802.11b CDD MODE DUTY CYCLE 802.11g CDD MODE

[B5”eysight Spectrum Analyzer - 17051/18-40GHz cart. T= o] B8 Keysight Spectrum Analyzer - 17051/16-40GHz cort
R [s0e oc I [ senseanT ALIGN AUTO 1231:26 Pl 17,2015 R Soa_oc | I [ Asonam
] Trig Delay-150.0 ps #Avg Type: RMS L EERET Delay-150.0 s #Avg Type: RMS
PNO: Fast —»—  1rig: Video e | PNO-Fast —»— Trig: Video
IFGain:Low #Atten: 34 dB oeTlP P IFGain:Low #Atten: 34 dB
AMKr3 4.024 ms) AMKr3 4.026 ms|
10 dBidiv__Ref 24.00 dBm 0.16 dB 10 dB/dlv__Ref 24.00 dBm 0.27 dB
Log Log
" [ [ [ [ [ [ [
o0 b st © I | o] s ‘ ‘ ‘ \ b ‘ ‘ | |
500 600
- 160
250 %0
30 0
160 50 o
860 50
Center 2.437000000 GHz Span 0 Hz. Center 2437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 8.267 ms (4001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 8.267 ms (4001 pts)
[ v T Fovcrov [ Funcronwiom] G E - & e
191.8us 3.57 dBm 1 189.7 us 1.62 dBm
3.980ms (A) 0.11dB 2 3.982ms (A) 147dB
4.024ms (8) 016 dB -4 4.026 ms (A) 0.27dB
5
6
7
8
9
L - L
- 1 L
s Lysmams s fgsmamus

DUTY CYCLE 802.11n HT20 SDM MODE DUTY CYCLE 802.11n HT40 SDM MODE
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS
9.2.1. 802.11b MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel | Frequency| 99% Bandwidth | 99% Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 1 2412 14.1750 13.8320

Mid 6 2437 14.3900

14.0660

High 11 2462 13.9910

14.4230

High 12 2467 13.9020

13.8770

High 13 2472 13.8260

13.7790

LOW CHANNEL 1

Keysight Spectrum Analyzer - APV9.9(060519) 84371/44389, MOR-RF Lo | & sl Keysight Spectrum Analyzer - APv9.9(060519) 24293, MOR-RP o) &)
L R [500 _0C NSEINT ALIGN AUTO _ [02:45:07 PMJul 19,201 L R (500 O SENSE:INT] ALIGN AUTO_ 04:06:09 PM1ul 22,2019
[Center Freq 2.412000000 GHz req: 2.412000000 GHz Radio Std: None Frequency [Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
= Trig: Free Run AvglHold: 111 == Trig: Free Run Avg|Hold: 1/1
#IFGain:Low #At Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
o CenterFreq CenterFreq|
o 2412000000 GHz 2.412000000 GHz
000
o
.
00—t L ! | — w00 b I
] ol
Center 2.412 GHz Span 40 MHz, CF Stey Center 2.412 GHz Span 40 MHz CF Stej
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4000000 MH’; #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms’ 4.000000 MH';
to Man| ito Man|
Occupied Bandwidth Total Power 21.2 dBm [o] ied Bandwidth Total Power 21.2 dBm —
14.175 MHz FreqOffset 13.832 MHz FreqOffset|
Transmit Freq Error 42.271 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 97.240 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 16.97 MHz xdB -26.00 dB x dB Bandwidth 17.05 MHz xdB -26.00 dB

Tesmans
LOW CHANNEL 1 CHAIN 0

LOW CHANNEL 1 CHAIN 1
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MID CHANNEL 6

N, T=Te] R =Tk
[ & [sta [ sensen ALIGN AUTO 00 A 20125, 2019 R [s00 Sense:nT] AUIGN AUTO | 04:10:30 PM1ul 22,2019 Frequency
q Center Freq: 2.437000000 GH: Radio St N c q Center Freq: 2.437000000 GH Radio Std: N
enter Freq 2. 437000000 GHz v TrigsFreaRun AxanoId " e o Cenler B 437000000 GHz | o Freeun ‘AvaHoid: 11 e o
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.51 dB Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log \ [
e 0 ‘ ‘ CenterFreq|
100 o 100 | t 2.437000000 GHz
000 0m
00 i 0. !
200 200
00 00
100 00
500 1 IR s0.0 QLA LA | {
cor o i 1‘ | } [
Center 2.437 GHz ‘Span 40 MHz, Center 2.437 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MHZ,
lAuto Man|
Occupied Bandwidth Total Power 20.5 dBm Occupied Bandwidth Total Power 21.0 dBm
14.390 MHz 14.066 MHz FreqOffset|
Transmit Freq Error 42.825 kHz OBW Power 99.00 % Transmit Freq Error 105.25 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 17.06 MHz xdB -26.00 dB x dB Bandwidth 17.16 MHz xdB -26.00 dB
s fgsrus s flsrarus
KeysghtspeammAmmu AMSWN!JM?I\/M!Q MOR-RF (=S Kgysghlspmmlnn)y»e AMS(MSE}Z‘BE MOR-RP [E=m[E=n
[ senseanTi ALIGN AUTO [03:19:43 PMul 19,2018 Ts T SENSEINT] ALIGN AUTO [04:15:30 PMJul 22,2018
en!er Freg 2 452000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency Cenler Freg 2 462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
= Trig: FreeRun AvglHold: 111 == Trig: Free Run Avg|Hold: 1/1
#FGain: an #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log T Log I
200 ‘ CenterFreq| a0 ‘ CenterFreq|
100 1 2.462000000 GHz 0 . 2.462000000 GHz
000 0m
0 100
B |
00 00
10 HA ulilh — 00 b vl -
500 0.0 ‘
Center 2.462 GHz Span 40 MHz, e Center 2.462 GHz Span 40 MHz e
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4.000000 MH'; #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MH';
lAuto Man| lAuto Man|
Occupied Bandwidth Total Power 21.0 dBm [o] ied Bandwidth Total Power 20.2 dBm
13.991 MHz FreqOffset 14.423 MHz FreqOffset|
Transmit Freq Error 118.60 kHz ~ OBW Power 99.00 % OHa Transmit Freq Error 24.264kHz  OBW Power 99.00 % oHa
x dB Bandwidth 17.15 MHz xdB -26.00 dB x dB Bandwidth 17.32 MHz xdB -26.00 dB
usa figsrus s tsrarus
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HIGH CHANNEL 12

N, T=Te] R =Tk
. T sensean 16N AUTO 12:15:25 PH3ul 26,2018 9_oC SENSEINT] AUGNATTO _T04:20:02 PHJul 22,2019 Frequency
q Center Freq: Z467000000 G Radio Std: N c g Center Freq: 2.467000000 GH Radio Std: N
enter Freq 2. 467000000 GHz v TrigsFreaRun AxanoId " e o Cenler e 2 467000000 GHz | o Freeun ‘AvaHoid: 11 e o
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log ‘
e 0 ‘ CenterFreq|
100 100 T 2.467000000 GHz
000 0m :
o 100
200 00
00 I 00
100 a0
s00 il bd il s0.0 [PgiR LU RTER L anlaliu ki
o o} i ‘
Center 2.467 GHz ‘Span 40 MHz, Center 2.467 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MHZ,
lAuto Man|
Occupied Bandwidth Total Power 17.1 dBm Occupied Bandwidth Total Power 18.6 dBm
13.902 MHz 13.877 MHz FreqOffset|
Transmit Freq Error -42.899 kHz OBW Power 99.00 % Transmit Freq Error 84.057 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 16.91 MHz xdB -26.00 dB x dB Bandwidth 16.89 MHz xdB -26.00 dB
s fgsrus s flsrarus
e Awssmum 2434355, MOR-FP T BT wsmsmm VIOR-RP T
Tso [ senseanTi ALIGN AUTO 12:19:05 Pl 26,2018 Ts I SENSEINT] ALIGN AUTO [04:24:20 PMJul 22,2018
en!er Freg 2 472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Cenler Freg 2 472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Frequency
> Trig: FreeRun AvglHold: 111 == Trig: Free Run Avg|Hold: 1/1
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log I
200 a0 ‘ CenterFreq|
100 0 i 2.472000000 GHz
000 0m
o { 100 t
00 | oo
00 ! 00
10 400
500 | 0.0 |
Center 2.472 GHz ‘Span 40 MHz, Center 2.472 GHz Span 40 MHz e
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MH';
lAuto Man|
Occupied Bandwidth Total Power 15.7 dBm Occupied Bandwidth Total Power 17.0 dBm
13.826 MHz 13.779 MHz FreqOffset|
Transmit Freq Error -35.299 kHz OBW Power 99.00 % Transmit Freq Error 172.79 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 17.14 MHz xdB -26.00 dB x dB Bandwidth 16.48 MHz xdB -26.00 dB
usa figsrus s tsrarus
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9.2.2.802.11g MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel | Frequency| 99% Bandwidth | 99% Bandwidth

Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 1 2412 16.6370 16.6930
Mid 6 2437 16.5480 16.6130
High 11 2462 16.7090 16.6370
High 12 2467 16.6420 16.5810
High 13 2472 16.4650 16.5580

LOW CHANNEL 1

[B ¥mantSpectrum Ay~ v S(0sas 15y 4371 /4k365, MOR R
g« Sia D

= e e [ mamt soeciram Aty - Ava S(0at519) 24255, MOR AP e )
w_ [s0o oc T s Sz, 201 o %[00 bc Ean] ALTGN AUTO F
ICenter Freq 2.412000000 GHz [Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz requency
= Trig: Free Run AvglHold: 11
#FGainiLow HFGaintow  #Atten: 40dB

Ref Offset 11.16 dB.
10 dBidiv Ref 30.00 dBm
Log

Ref Offset 11.16 dB
Ref 30.00 dBm

10 dBidiv
g

Center Freq|
2.412000000 GHz

500

Center 2412 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 40 MHz,
Sweep 1.4 ms

Center 2.412 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 40 MHz

Sweep 1.4ms CFstep

Occupied Bandwidth Total Power 16.0 dBm
16.637 MHz
Transmit Freq Error -7.212 kHz OBW Power 99.00 %
x dB Bandwidth 22.57 MHz xdB -26.00 dB
gsmanus

Transmit Freq

Occupied Bandwidth

x dB Bandwidth

Total Power

16.693 MHz
Error 31.040 kHz OBW Power
26.34 MHz xdB

4.000000 MHz|
lAuto Man|

20.0 dBm
Freq Offset|
99.00 % oHe
-26.00 dB

LOW CHANNEL 1 CHAIN O

Tlsrerws
LOW CHANNEL 1 CHAIN 1
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MID CHANNEL 6

Keyaght Spectrum Analyzer - AP/ (0GUS10) B4371 /44365, MOR-RF T=Te] Xeysight Spectrum Analyzer - AP S(06I519) 24253, MOR.RP =Tk
L [ r [s0a oc [ sensen ALIGN AUTO o Wu122, 2018 . R 509 DC Sense:nT] ALIGN AUTO__[04:57:24 PMul 22,2019 Frequency
¥ Ce ente Freq: 2.437000000 GH: Radio Std: N¢ I C ente Freq: 2.437000000 GH: Radio Std: N¢
enter Freq 2.437000000 GHz . T::;'r:;“n A:ﬂIHold: " adio lone (Center Freq 2.437000000 GHz _ T::f;r:;u" Avu\N:Id: " adio lone
#FGain:Low #Atten: 40 dB Radio Device: BTS #FGainow  #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log ‘
e 0 ‘ CenterFreq|
100 100 i 2.437000000 GHz
000 b 0m i
o 0.0 !
200 200
|
00 00
100 200
so0 I} 500 !
0 o | \
L | | \
Center 2.437 GHz ‘Span 40 MHz, Center 2.437 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MHZ,
lAuto Man|
Occupied Bandwidth Total Power 16.4 dBm Occupied Bandwidth Total Power 17.1 dBm
16.548 MHz 16.613 MHz FreqOffset|
Transmit Freq Error 13.440 kHz OBW Power 99.00 % Transmit Freq Error 29.037 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.74 MHz xdB -26.00 dB x dB Bandwidth 22.14 MHz xdB -26.00 dB
s Tysmams s fgsmamus

Keysight Spectrum Analyzer - APV 91060519) 24293/44355, MOR-RP T=Te] Keysight Spectrum Analyzer - APY9 9(060519) 24253/44383, MOR-RP. =Te]
L " [s0a_OC [ sensen ALIGN AUTO 12:22:21 PV 01 26,2015 L R [s00 0C | I SENSEINT] I 16N AUTO 02:39:47 PM )01 29,2019
enter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None [Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
s Trig: FreeRun Avg|Hold: 111 [ s~ Trig: FreeRun Avg|Hold: 11
#FGain:Low #Atten: 40 dB Radio Device: BTS | #FGainiLow #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.1 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200 200
100 100
000 o0 -
o 100
200 200
00 ul 200
00|t L - w00
500 500 i
Center 2.462 GHz ‘Span 40 MHz| Center 2.462 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms
Occupied Bandwidth Total Power 16.3 dBm Occupied Bandwidth Total Power 16.3 dBm
16.709 MHz 16.637 MHz
Transmit Freq Error 38.724 kHz OBW Power 99.00 % Transmit Freq Error -30.168 kHz OBW Power 99.00 %
x dB Bandwidth 23.28 MHz xdB -26.00 dB x dB Bandwidth 22.38 MHz xdB -26.00 dB
s Tysmams = gsmmus
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HIGH CHANNEL 12

e T=Te] I =Te]
[ & [sta [ sensen IGN AUTO 08:50:04 4030122, 2019 o SENSEINT] em| Mul29, 2019
q Center Freq: Z467000000 G Radio Std: N c g Center Freq: Z467000000 G Radio St N
enter Freq 2. 467000000 GHz v TrigsFreaRun AxanoId " e o Cenler e 2 467000000 Sl e Trig: FreeRun Axu\NoId n e o
#FGain:Low #Atten: 40 dB Radio Device: BTS #FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200 20
100 100
000 0m
o 100
200 200
00 00
100 ! 00
s0.0 Y 1 500 [Ny f o
0. 600 i }
Center 2.467 GHz ‘Span 40 MHz, Center 2.467 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms|
Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 14.4 dBm
16.642 MHz 16.581 MHz
Transmit Freq Error -3.383 kHz OBW Power 99.00 % Transmit Freq Error 52.913 kHz OBW Power 99.00 %
x dB Bandwidth 22.49 MHz xdB -26.00 dB x dB Bandwidth 21.89 MHz xdB -26.00 dB
s fgsrus s flsrarus
e Awssmum 2434355, MOR-FP T BT wsmsmm VIOR-RP T
Tso [ senseanTi ALIGN AUTO 01:18:01 PMJuI 25,2018 Ts I SENSEINT] ALIGN AUTO [05:11:33 PMJul 22,2018
en!er Freg 2 472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Cenler Freg 2 472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Frequency
> Trig: FreeRun AvglHold: 111 == Trig: Free Run Avg|Hold: 1/1
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200 a0 CenterFreq|
100 10 2.472000000 GHz
000 0m
ot i it 10
200 0.0
00 00
10 400
500 0.0 ‘
Center 2.472 GHz ‘Span 40 MHz, Center 2.472 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MHz|
lAuto Man|
Occupied Bandwidth Total Power 12.1 dBm Occupied Bandwidth Total Power 12.1 dBm
16.465 MHz 16.558 MHz FreqOffset|
Transmit Freq Error -27.604 kHz OBW Power 99.00 % Transmit Freq Error 25.496 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 18.80 MHz xdB -26.00 dB x dB Bandwidth 18.33 MHz xdB -26.00 dB
usa figsrus s tsrarus
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9.2.3.802.11n HT20 MODE

2TX Chain 0 + Chain 1 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth

Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 1 2412 17.8000 17.7910
Mid 6 2437 17.7990 17.7930
High 11 2462 17.7540 17.8030
High 12 2467 17.7940 17.8260
High 13 2472 17.6980 17.6420

LOW CHANNEL 1

TeTe Keyeght Spectram Anlyzes - APY0 S(0G0S19) 24253/44385, MOR-FP o)
ALIGN AUTO 01:19:54 PMJuI 29,2018 L W [s0n 0C | N AUTO [09:46:35 AM JuI23, 2018
eq: 2.412000000 GHz Radio Std: None [Center Freq 2.412000000 GHz Cent Radio Std: None Frequency
Run AvglHold: 111
Radi : #FGain:Low
Ref Offset 11.1 dB Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
- 0 CenterFreq|
o 1 2.412000000 GHz
000
.
o \ \
Center 2.412 GHz ‘Span 40 MHz, Center 2.412 GHz Span 40 MHz CF Stej
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MH';
lAuto Man|
Occupied Bandwidth Total Power 16.0 dBm Occupied Bandwidth Total Power 16.0 dBm
17.800 MHz 17.791 MHz FreqOffset|
Transmit Freq Error -35.168 kHz OBW Power 99.00 % Transmit Freq Error 44.673 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.91 MHz xdB -26.00 dB x dB Bandwidth 23.18 MHz xdB -26.00 dB

Tels

s
LOW CHANNEL 1 CHAIN 0

LOW CHANNEL 1 CHAIN 1
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MID CHANNEL 6

Keysght Spectrum Analyzer - AP 9I0GU519) 24293/4365, MOR-RP T=Te] Keysight Spectrum Analyzes - APY9 S(060S19) 24253/A435, MOR-RP. [
L [ r [s0a oc [ sensen ALIGN AUTO 01:20150 PHUI 25, 2019 L R[50 OC Sense:nT] ALIGN AUTO_[09:50:06 AM ul23, 2019
enter Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None [Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
> Trig: FreeRun AvglHold: 111 == Trig: Free Run AvglHold: 1/1
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
e 0 CenterFreq|
100 100 2.437000000 GHz
000 ! 0
o 100
200 200
00 00 !
100 a0
soo R I 4L ALE s LR 500 ‘ i
Center 2.437 GHz ‘Span 40 MHz, Center 2.437 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MHZ,
lAuto Man|
Occupied Bandwidth Total Power 16.2 dBm Occupied Bandwidth Total Power 15.7 dBm
17.799 MHz 17.793 MHz FreqOffset|
Transmit Freq Error 14.122 kHz OBW Power 99.00 % Transmit Freq Error 8.494 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 22.00 MHz xdB -26.00 dB x dB Bandwidth 22.99 MHz xdB -26.00 dB
s fgsrus s flsrarus
Koyt Spectram Andyzer - APV SOG0519) 24293/44335, MOR-RP TeTle Keysight Spectrum Analyzer - APv3 960519) 24293/44385, MOR-RP. T
L R [s09 DC [ senseanTi ALIGN AUTO 01:21:48 PMJuI 29,2018 L F_ [s00 0C [ SENSEINT] ALIGN AUTO [09:53:34 AM Jul23, 2018
enter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Center Freq 2.4 0000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
> Trig: FreeRun AvglHold: 111 == Trig: Free Run Avg|Hold: 1/1
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log ‘
200 a0 ‘ CenterFreq|
100 10 i 2.462000000 GHz
000 0m
|
0 4 100
200 200
\ |
00 00
Y] SR B a0 I -
500 500 ‘
Center 2.462 GHz ‘Span 40 MHz, Center 2.462 GHz Span 40 MHz e
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MH';
lAuto Man|
Occupied Bandwidth Total Power 15.9 dBm Occupied Bandwidth Total Power 15.9 dBm
17.754 MHz 17.803 MHz FreqOffset|
Transmit Freq Error 6.367 kHz OBW Power 99.00 % Transmit Freq Error 92.986 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 21.72 MHz xdB -26.00 dB x dB Bandwidth 23.12 MHz xdB -26.00 dB
usa figsrus s tsrarus

HIGH CHANNEL 11 CHAIN 0

HIGH CHANNEL 11 CHAIN 1
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REPORT NO: R12935938-E3
FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

HIGH CHANNEL 12

N, T=Te] I =Tk
. T sensean 16N AUTO 01:25:50 PHuI 25, 2010 9_oC SENSEINT] AUGNATTO__T05:59:42 A 0123, 2019 Frequency
q Center Freq: Z467000000 G Radio Std: N c g Center Freq: 2.467000000 GH Radio Std: N
enter Freq 2. 467000000 GHz v TrigsFreaRun AxanoId " e o Cenler e 2 467000000 GHz | o Freeun ‘AvaHoid: 11 e o
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
e 0 CenterFreq|
100 100 2.467000000 GHz
000 o
o | Ll 7 S S L ] LA a v b 0L L
200 00
00 - 00 i
100 a0
Juiff 500 jitLh | l,,,,,,i, £l
Center 2.467 GHz ‘Span 40 MHz, Center 2.467 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MHZ,
lAuto Man|
Occupied Bandwidth Total Power 13.9 dBm Occupied Bandwidth Total Power 14.2 dBm
17.794 MHz 17.826 MHz FreqOffset|
Transmit Freq Error 27.706 kHz OBW Power 99.00 % Transmit Freq Error 23.305 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 20.33 MHz xdB -26.00 dB x dB Bandwidth 21.34 MHz xdB -26.00 dB
s fgsrus s flsrarus
e Awssmum 2434355, MOR-FP T BT AMs(mswaamm VIORRP T
Tso [ senseanTi ALIGN AUTO 01:24:53 PMJuI 29,2018 Ts I SENSEINT] ALIGN AUTO [10:01:43 AH Ju123, 2018
en!er Freg 2 472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Cenler Freg 2 472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Frequency
> Trig: FreeRun AvglHold: 111 == Trig: Free Run Avg|Hold: 1/1
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200 a0 CenterFreq|
100 0 2.472000000 GHz
000 0m
o il B 100 il W 0 o VDL
200 0.0
00 00
10 ul | Fi] S—
500 ‘ 0.0 i ‘
Center 2.472 GHz ‘Span 40 MHz, Center 2.472 GHz Span 40 MHz e
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4.000000 MH';
lAuto Man|
Occupied Bandwidth Total Power 12.1 dBm Occupied Bandwidth Total Power 12.5 dBm
17.698 MHz 17.642 MHz FreqOffset|
Transmit Freq Error 329 Hz OBW Power 99.00 % Transmit Freq Error 21.268 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 19.23 MHz xdB -26.00 dB x dB Bandwidth 19.15 MHz xdB -26.00 dB
usa figsrus s tsrarus

HIGH CHANNEL 13 CHAIN 0

HIGH CHANNEL 13 CHAIN 1
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9.2.4.802.11n HT40 MODE

2TX Chain 0 + Chain 1 SDM MODE

Channel|Frequency|] 99% Bandwidth | 99% Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 3 2422 36.444 36.335

Mid 6 2437

36.399

36.349

High8 | 2447

36.429

36.066

Higho | 2452

36.414

36.343

High 10 2457

36.420

36.020

2462

High 11

36.212

36.179

LOW CHANNEL 3

[ K:yslgMszdmmAmlyuv AMol(mms)zms CoNDL e B W e A AMu.l(nﬁms)_zmx ConoL ==
[ SENSEINT] [ ALGNAUTO [12:36:200M Sep03,2019 " R [ ALIGNAUTO |12:38:07PM Sep09, 2019 =
7enter L 2 422000000 GH ?ﬁ?’s’l’é;,ﬁ'm""""?\“vﬁ:ﬁm tooomong e SN e Q—[Center ARG ZNIITEE °§""£Z°Suf. AZZBDWOA%S:old toooronp o0 ST e
#FGain:Low ™ #anen: 4008 Radio Device: BTS #FGain:| Low* #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 1LO dBidiv Ref 30.00 dBm
og o
B CenterFreq| . Center Freq|
( 2422000000 GHz 100 2.422000000 GHz,
00 10
. -
00 a
Center 2.422 GHz Span 80 MHz o) Center 2.422 GHz Span 80 MHz CF Step)
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms| 8.000000 MH'; #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MH2]
Auto Man Auto Man|
Occupied Bandwidth Total Power 21.7 dBm — [o] Bandwidth Total Power 22.5 dBm
36.444 MHz Freqoftset 36.335 MHz Freqorteet
Transmit Freq Error 68.565 kHz OBW Power 99.00 % 0 Hz] Transmit Freq Error 59.214 kHz OBW Power 99.00 % OHz
x dB Bandwidth 44.32 MHz xdB -26.00 dB x dB Bandwidth 41.96 MHz xdB -26.00 dB
= Tgsmms = s
eyeight Specirum Anslyzer - APVI01(182719) 24293, CONDL [E=mr=m: I (===
L F SENSEINT [ ALIGNAUTO [1252:24PM 5ep09,2019 Re SENSE:INT] [ ALIGNAUTO [12:49:05PM Sep09, 2010
Center Freq: 2.437000000 GHz Radio Std: None Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 1000/1000 Fresueney Cen(er BrERE 437000000 Sl Trig: Free Run Avg|Hold: 100011000 Frequency
ll\FGnin:an* #Atten: 40 dB Radio Device: BTS mFGA|n.L0w+ #Atten: 40 dB i Radio Device: BTS
Ref Offse( 1116 dB Ref Offset 11.16 dB
1LDd idiiv Ref 3 dBm lOd idiv Ref 30.00 dBm
og og
g Center Freq| a0 ‘ Center Freq|
0 2437000000 GHz 100 2437000000 GHz,
0
00 1
200 2
00 oo
.
0
Center 2.437 GHz Span 80 MHz Center 2.437 GHz Span 80 MHz CF Step)
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms. 8.000000 MHz| #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MHz|
Auto Man Auto Man|
Occupied Bandwidth Total Power 21.6 dBm [o] Bandwidth Total Power 22.7 dBm
36.399 MHz FreqOffset 36.349 MHz FreqOffset
Transmit Freq Error 48.312 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 35.185 kHz OBW Power 99.00 % OHz
x dB Bandwidth 43.48 MHz x dB -26.00 dB x dB Bandwidth 42.92 MHz x dB -26.00 dB
= (A= = [
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HIGH CHANNEL 8

B Xeyrignt Spectrum Anslyzer - APV 1(082719) 24253, COND =Tl [BE Keysigh Spectrum Anayzer - APVI0062719) 24293, CONDI T= e e
T ® _s0a oc SENSEANT] ALIGN AUTO__[12:56:44PM Sep09, 2019 L | ® soa oC SENSEINT] [ ALIGNAUTO [12:58:46PM 5ep 09,2019
enter Freq 2.447000000 GHz Center Freq: 2.447000000 GHz Radio Std: None Frequency [Center Freq 2.447000000 GHz Center Freq: 2.447000000 GHz Radio Std: None Frequency
—= Trig: FreeRun AvglHold: 100011000 Trig: Free Run Avg|Hold: 100011000
#FGain:Low #Atten: 40 dB Radio Device: BTS #FGain:Low #Atten: 40 dB. Radio Device: BTS
Ref Offset 1116 dB Ref Offset 11.16 dB
10 dBJdiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
a0 CenterFreq| 20 Center Freq|
c 2.447000000 GHz| 10.0 I 2.447000000 GHz,
o) 000 ¢
100 10.0
100 300
00 w0
500 500
00 00
Center 2.447 GHz Span 80 MHz CF Ste) Center 2.447 GHz Span 80 MHz CF Step
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8000000 MH'; #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MHz|
Auto Man| Auto Man|
Occupied Bandwidth Total Power 21.6 dBm [o] ied Bandwidth Total Power 22.7 dBm
36.429 MHz FreqOffse 36.066 MHz FreqOffset
Transmit Freq Error 31.747 kHz OBW Power 99.00 % OHz Transmit Freq Error -315.29 kHz OBW Power 99.00 % OHz]
x dB Bandwidth 43.61 MHz xdB -26.00 dB x dB Bandwidth 41.35 MHz xdB -26.00 dB
s Tgsmamus = s
[B Xeyvight Spectrum Analyzer - APVI01(082719) 24253, CONDL =lek [BE Keysight Spectrum Anayzer - APVIO L 062719) 24295, CONDL =Te e
C W [s0a oc I SENSEINT] [ AIGNAUTO [01:04:36PM Sep09, 2019 L | ® s oc SENSEINT] [ AIGNAUTO [01:01:51PMsep09, 2019
enter Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency [Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency
—— Trig: Free Run AvglHold: 10001000 == Trig: Free Run AvglHold: 100011000
HFGoinow  #Atten: 40 dB Radio Device: BTS HFGainiow  #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dBidiv Ref 30.00 dBm 10 dBJdiv Ref 30.00 dBm
Log Log
00 CenterFreq| 20 Center Freq|
( 2.452000000 GHz| 100 2.452000000 GHz,
o 00
00 100
(200 x
00 00
00 0
500 50
800 c00
Center 2.452 GHz Span 80 MHz e Center 2452 GHz Span 80 MHz CFstep)
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8000000 MH'; #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms, 8.000000 MHz,
Auto Man| Auto Man|
Occupied Bandwidth Total Power 20.6 dBm [o] ied Bandwidth Total Power 21.8 dBm
36.414 MHz Freqorset 36.343 MHz Freqofiset
Transmit Freq Error 18.476 kHz OBW Power 99.00 % OHz Transmit Freq Error 17.236 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 43.56 MHz xdB -26.00 dB x dB Bandwidth 42.91 MHz xdB -26.00 dB
s Tysmams, = Lgsrus
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HIGH CHANNEL 10

Xeyeight Spectrum Analyce - APVI0 1(082719) 24253, CONDL =Ten Xeyeight Speciram Analyzer - APYI0 1(82719) 24293, CONDL =)o e
[ - o [ SENSEINT] [ ALIGNAUTO _[01:10:20PM Sep09,2019 " L R [s0a oc ENSEINT] [ ALUIGNAUTO _ 01:08:54PH Sep09, 2019 Frequenc,
Conter Freq 2:457000000 SHz Trg FreaRun T AvglHld: To00on0 e [Center Freq 2457000000 GHz ] Set T, 270000 B onmnann ™ 5N e
WFGaintow  #Atten: 40dB Radio Device: BTS MFGainiow | #Atten: 40dB ) Radio Device: BTS
Ref Offset 1116 dB Ref Offset 11.16 dB
1Lou idiv Ref 30.00 dBm QM idiv Ref 30.00 dBm
og og
o0 Center Freq| ! ‘ Center Freq|
00 2.457000000 GHz| 100 2.457000000 GHz,
e 00 7
00 10
200 200
00 a0
500 )
500 500
Center 2.457 GHz Span 80 MHz CF Stej Center 2.457 GHz Span 80 MHz CF Step)
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 2000000 i #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms £.000000 Mid
Auto Man| lAuto Man|
Occupied Bandwidth Total Power 17.5 dBm [o] Bandwidth Total Power 18.8 dBm
36.420 MHz Freqoftet 36.020 MHz Freqoffeet
Transmit Freq Error 4.375 kHz OBW Power 99.00 % OHz Transmit Freq Error -377.27 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 42.97 MHz x dB -26.00 dB x dB Bandwidth 41.59 MHz x dB -26.00 dB
usc Iy, = Tgsus
B eyignt Spectrum Anslyzer - APVI01(082719) 24263, COND =T [BE Keysigh Spectrum Anayzer - APVI01062719) 24293, CONDI (o) e
C & s0a oc I SENSEANT [ ALIGNAUTO [01:12:28PM Sep09, 2019 = C " [s0a oc SENSEINT] [ ALIGNAUTO _[01:14:53PM 569 09,2019 =
enter Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None requency [Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None requency
Trig: Free Run Avg|Hold: 100011000 Trig: Free Run Avg|Hold: 10001000
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.16 dB Ref Offset 11.16 4B
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log 0g
20 CenterFreq| e Center Freq|
0 2.462000000 GHz| 10 2.462000000 GHz,
0m 000
100 10.0
100 00
400 w0
500 500
600 &
Center 2.462 GHz Span 80 MHz CFstep Center 2462 GHz Span 80 MHz CF Step
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8000000 Mz #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MHz|
Man| lAuto Man|
Occupied Bandwidth Total Power 17.5 dBm [o] ied Bandwidth Total Power 19.0 dBm
36.212 MHz Freqoffset 36.179 MHz FreqOffset
Transmit Freq Error 790Hz  OBW Power 99.00 % OHz] Transmit Freq Error 10456 kHz ~ OBW Power 99.00 % OH
x dB Bandwidth 39.85 MHz xdB -26.00 dB x dB Bandwidth 39.34 MHz xdB -26.00 dB
s ysmamus = fgsns
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9.3. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

9.3.1. 802.11b MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel| Frequency| 6 dB BW | 6 dB BW [ Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 1 2412 8.72 8.20 0.5

Mid 6

2437 8.68 7.96

0.5

High 11

2462 7.44 8.64

0.5

High 12

2467 8.16 9.20

0.5

High 13

2472 6.60 8.76

0.5

LOW CHANNEL 1

#Res BW 100 kHz
=

[

#Res BW 100 kHz
usc

[ B Keysight Spectrum Anlyzer - APY9.91060519) 64371/44389, MOR-RF. (oo ) [BE"Keysight Spectrum Anlyzer - APV9.9(060519) 24253, MOR-RP.
L W [sioDC [ senseant ALIGN A 2:43:56 PM1UI 13,2015 = C W [s0a bC | SENSENT] ALIGN AUTO
ICenter Freq 2.412000000 GHz . #Avg Type: RM TRAGE] 56 requency [Center Freq 2.412000000 GHz l_. #Avg Type: RMS
PNO: Wide = Trig: Free Run Avg|Hold: 20120 TYPE(M PNO: Wide —»—~ 11ig: Free Run AvglHold: 20/20
IFGainiLow  #Atten: 40 dB oerlP FGainlow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq Center Freq|
0 2412000000 GHz 2.412000000 GHz
>v< StartFreq > StartFreq|
A 2392000000 GHz 2392000000 GHz
Stop Freq Stop Freq|
2432000000 GHz 2.432000000 GHz
CF Step CFStep
4.000000 MHz| 4000000 MHz|
Auto Man| lAuto Man|
Freq Offset| Freq Offset|
0 Hz| 0 H|
Center 2.41200 GHz Span 40.00 MHz| Center 2.41200 GHz Span 40.00 MHz
#VBW 300 kHz Sweep 1.533 ms (1001 pts) #VBW 300 kHz Sweep 1.533 ms (1001 pts)

LOW CHANNEL 1 CHAIN O

Tosrs
LOW CHANNEL 1 CHAIN 1
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MID CHANNEL 6

Keyaght Spectrum Analyzer - AP/ (0GUS10) B4371 /44365, MOR-RF T=Te] Xeysight Spectrum Analyzer - AP S(06I519) 24253, MOR.RP T=Te]
T [ ® [sa oc [ sensean ALIGN AUTO _[02:55:09 PMJul 19, 2019 Frequency . R 509 DC SENSEINT] [ ALGNAUTO [04:08:57 PM3ul 22,2015 Frequency
#Avg Type: RMS Trace[[ - 5 #Avg Type: RMS TracE s
B VI GPHNé: Wide _._‘ Trig: Free Run ‘AvaHol: 2020 7 } v e Gp",.é Wide _._l Trig: Free Run AvaHoIG: 2020 b } o
IFGainilow  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oeTP
Auto Tune| Auto Tune|
Ref Offset 11.16 dB AMkr1 8.68 MHz Ref Offset 11.16 dB AMkr1 7.96 MHZ
10 dBiciv Ref 30.00 dBm -0.681 dB| 10 dBidiv Ref 30.00 dBm 1.713 dB
Log Log
CenterFreq CenterFreq|
ek 2437000000 GHz 2 2.437000000 GHz
100 100
>v< . StartFreq ’ StartFreq|
" i 2417000000 GHz oo ( 2.417000000 GHz
oo StopFreq oo StopFreq
2457000000 GHz 2.457000000 GHz
200 20
e 4,000000 MHz oo 4,000000 MHz
Auto Man| lAuto Man|
100 - - 400
o Freq Offset . Freq Offset
B OHz 0Hz
500 600
ICenter 2.43700 GHz Span 40.00 MHz Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s,
KeysightSpectrum Analyzer - APV3.91060519) B4371/414365, MOR-RF (== Neyight Spectrum Analyzer - APY9 S(06U519) 24253, MOR. P Tl
L | r [s02 oc [ senseT ALIGN AUTO_[03:19:05 PM)ul 19,2019 Frequency . R 09 oc | SENSEINT] ALIGN AUTO__[04:14:41 PMDul 22,2019 Frequency
#Avg Type: RMS TRAGE[ - 3 4 5 C #Avg Type: RMS TRAcE 5
enter Freq 2.462000000 GpHné: — *\ Trig: FreeRun Av;fuo){zfzorzo e } R [Center Freq 2.462000000 GPHNg: e Trig: Free Run Av;\gno‘(s:ezn/zo v } 3456
IFGainilow  #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTP
Auto Tune| - g Auto Tune|
Ref Offset 11.16 dB AMKr1 7.44 MHZ Ref Offset 1116 dB AMKr1 8.6;1 MHZ|
[ogsiiv_Ref 30.00 dBm -0.615 dBj {ogsidiv_Ref 30.00 dBm -0.225 dB
CenterFreq| CenterFreq|
ek 2.462000000 GHz 2 2.462000000 GHz
100 ® 100
X% StartFreq| W ’ StartFreq|
S 2442000000 GHz oo X 2.442000000 GHz
oo I StopFreq oo StopFreq
2.482000000 GHz 2.482000000 GHz
200 200
20 ep ¢ ep
4000000 MHz| 4000000 MHz|
Auto Man| lAuto Man|
00— 00
. Freq Offset . FreqOffset
B OHz 0Hz
500 600
ICenter 246200 GHz Span 40.00 MHz Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s

Page 32 of 141

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

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




REPORT NO: R12935938-E3 DATE: 2019-09-10
FCC ID: C3K1868 IC: 3048A-1868

HIGH CHANNEL 12

Xeyeight Specrum Analyzer - APV S(0B0519) 24293/4389, MOR-RP. =T Xeyeight Spectrum Analyzer - APY3 900519 24293, MOR. R T=Te]
T [ ® [sa oc [ senseant ALIGN AUTO 12:14:52 3wl 26,201 . R 500 oc SENSEINT] [ AUGNAUTO [04:10:17 PMOul 22,2015 Frequency
#Avg Type: RMS TRACE] 3 #Avg Type: RMS TRACE] s
enter Freq 2.467000000 GHz Pnc:wlde —»~  Trig: FreeRun AVZFHJS:' 20120 m | o T TR GPH"g: Wide -»—l Trig: Free Run Av;\“ﬂo‘(gze 20120 R } o
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
Auto Tune|
Ref Offset 11.16 dB AMkr1 8.16 MHZ Ref Offset 11.16 dB AMkr1 9_201LAH2
10 dBiciv Ref 30.00 dBm -0.231d 10 dBidiv Ref 30.00 dBm 0.533 dB
Log Log
CenterFreq|
el 2 2.467000000 GHz|
100 100
. StartFreq|
- W 9 = ot ¢ 2.447000000 GHz
oo oo StopFreq
2.487000000 GHz|
200 200
e oo 4,000000 MHz
lAuto Man
100 400
q
1 1 y
4 . Freq Offset|
50.0 0.
0Hz
500 600
ICenter 246700 GHz ‘Span 40.00 MHz. Center 2.46700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsn #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s,

HIGH CHANNEL 13

Koyt Spectram Andyzer - APV SOG0519) 24293/44335, MOR-RP TeTle Keysight Spectrum Analyzer - APvS 9 60519) 24233, MOR-RP T
L R [s09 DC [ senseanTi ALIGN AUTO 12:18:31 Pl 26, 201 L W [s0n 0C | SENSEINT] [ ALIGNAUTO  [04:23:37 PMJul 22,2015 Frequency
s TRACELT 25 ¢ 5 #Avg Type: RMS TRAcE 5
enter Freq 2.472000000 GHz PNO:W\M! v Trig: FreeRun o Bigtvs b | 56 [Center Freq 2.472000000 GPHNg: e Trig: Free Run Av;\gno‘(s:ezn/zo v } 3456
IFGain:Low #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTP
- - Auto Tune|
AMkr1 6.60 MHZ] AMKr1 8.76 MHZ
Ref Offset 11.16 dB : Ref Offset 11.16 dB
(g e Ref 30.00 dBm 0.842 dB (o gerdiv__Ref 30.00 dBm 0.010 dB
CenterFreq|
ek 2 2.472000000 GHz
100 100
StartFreq
o W 9 : oo 3 i) e | 2462000000 GHz
oo oo StopFreq
| 2.492000000 GHz
200 200
00 ep
o0 3 4.000000 MHz|
lAuto Man|
400 00
1
o . Freq Offset
0 He|
500 600
ICenter 2.47200 GHz ‘Span 40.00 MHz. Center 2.47200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)J #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s
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9.3.2. 802.11g MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel

Frequency | 6 dB BW [ 6 dB BW [ Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)

Low 1

2412 16.60 16.16 0.5

Mid 6

2437 16.56 16.64 0.5

High 11

2462 16.60 16.52 0.5

High 12

2467 16.48 16.48 0.5

High 13

2472 16.48 16.64 0.5

LOW CHANNEL 1

B Keysight Spectrum Analyzer - APV9.9(060519) 84371/44389, MOR-RF. [E=SE=E (B Keysight Spectrum Analyzer - APV9.9(060519) 24293, MOR-RP o &l
s R [s00_ODC [_senseanT ALIGN AUTO = . R [500 DOC | SENSENT] A A
ICenter Freq 2.412000000 GHz . #Avg Type: RMS requency [Center Freq 2.412000000 GHz ] _ vg Type: RMS requency
PNO:Wide == Trig: FreeRun AvglHold: 2020 BNO: Wide == Trig: Free Run Avg|Hold: 20/20
IFGainlow  #Atten: 40 dB \FGainLow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dgidiv - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2412000000 GHz 2412000000 GHz
StartFreq| StartFreq|
S0 2392000000 GHz b 2392000000 GHz
<> N
X
N
Stop Freq| Stop Freq|
2432000000 GHz 2.432000000 GHz
200
CF Step CF Step
4.000000 MHz| 4000000 MHz|
Auto Man| lAuto Man|
0o
FreqOffset| Freq Offset|
0 Hz| 0 He|
ICenter 2.41200 GHz Span 40.00 MHz Center 2.41200 GHz Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts); #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
s gsmars isc

LOW CHANNEL 1 CHAIN O

[iN=—
LOW CHANNEL 1 CHAIN 1
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REPORT NO: R12935938-E3
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DATE: 2019-09-10
IC: 3048A-1868

MID CHANNEL 6

Keyaght Spectrum Analyzer - AP/ (0GUS10) B4371 /44365, MOR-RF T=Te] Xeysight Spectrum Analyzer - AP S(06I519) 24253, MOR.RP T=Te]
L [ r [s0a oc [ sensean ALIGN AUTO 08:39:55 A0 u1 2, 2019 . w500 oc SeNse:nT] [ ALIGNAUTO |04:56:40 PHJul 22,2019 Frequency
#Avg Type: RMS Trace[T - 5 C #Avg Type: RMS TracE 5
enter Freq 2.437000000 GHz Pnc:wlde . Trig: FreeRun Av;fuoﬁezorzo b } 56 [Center Freq 2.437000000 GPH"g: — +| Trig: FreeRun Av;\“r«o‘(gzezn/zo v } RN
IFGain:Low #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oeTP
N Auto Tune|
Ref Offset 11.16 B AMkr1 16.56 MHZ RefOffset 1116 4B AMkr1 16.64 LAHZ
[ggeicv_Ref 30.00 dBm 0.350 dB o gerdiv__Ref 30.00 dBm 0.523 dB
CenterFreq|
ek 2 2.437000000 GHz
100 100
StartFreq|
" 0 oo 2.417000000 GHz
v/ i
X | A
oo oo StopFreq
2.457000000 GHz
200 20
e oo 4,000000 MHz
lAuto Man|
400 400
: - Freq Offset
500 500
0 He|
500 600
ICenter 2.43700 GHz ‘Span 40.00 MHz. Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsn #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s,
Koyt Spectram Andyzer - APV SOG0519) 24293/44335, MOR-RP TeTle Keysight Spectrum Analyzer - APvS 9 60519) 24233, MOR-RP T
T [ ®r  [soa oc [ senseanTi ALIGN AUTO 12:21:47 Pyl 26, 201 L W [s0n 0C | SENSEINT] ALIGN AUTO [05:01:16 PMul 22,2018 Frequency
#Avg Type: RMS TRAGEL - 5+ 5 #Avg Type: RMS TRAcE 5
enter Freq 2.462000000 GHz puo:w‘m! s Trig: FreeRun ‘AvgIHolG: 20120 T } o Serciiee 2 GPHNg: Wide == Trig: FreeRun AvaIHolG: 20120 ™ } woy
IFGain:Low #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTP
- - Auto Tune|
AMKr1 16.60 MHZ] AMKr1 16.52 MHZ]
Ref Offset 11.16 dB : Ref Offset 11.16 dB
(g e Ref 30.00 dBm -1.843 dB| (o gerdiv__Ref 30.00 dBm -0.025 dB
CenterFreq|
ek 2 2.462000000 GHz
100 100
StartFreq
2.442000000 GHz
000 - -~ 000 & Fii
b (] ¥
t
oo oo StopFreq
2.482000000 GHz
200 200
1
| 00 ep
o0 3 4.000000 MHz|
lAuto Man|
400 — 00
. . Freq Offset
B 0Hz
500 600
ICenter 246200 GHz ‘Span 40.00 MHz. Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)J #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s

Page 35 of 141

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC
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DATE: 2019-09-10
IC: 3048A-1868

HIGH CHANNEL 12

e T=Te] R T=Te]
[ & [sta [ sensean ALIGN AUTO 08:48:38 A0 122, 2019 SeNse:nT] |__AIGUATO [05:0602 P22 2015 Frequency
#Avg Type: RMS TRace[T - 5 #Avg Type: RMS 5
Shisr Freq 2467000000 GHz B . vy Ty RS E } B Center Freq 2467000000 Oz ] tigFreerun Ao 200 } i
IFGain:Low #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB ol
Auto Tune|
Ref Offset 11.16 B AMKr1 18 48 MHZ| RefOffset 1116 4B AMKr1 16 48 MHZ|
10 dBiciv Ref 30.00 dBm 0.264 dB 10 dBidiv Ref 30.00 dBm 0.520 dB
Log Log
CenterFreq|
ek 2 2.467000000 GHz
100 100
StartFreq|
" s oo 2.447000000 GHz
I =
X ‘ 3
oo f oo StopFreq
2.487000000 GHz
200 20
e oo 4,000000 MHz
lAuto Man|
400 400
; . Freq Offset
500 500
0 He|
500 600
ICenter 246700 GHz ‘Span 40.00 MHz. Center 2.46700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsn #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s,
e Awssmuwmmxg VOR RF TeTle CoETT AMs(msw).zma OR P T
i Tso [ senseanTi ALIGN AUTO 08:54:49 AV Jul 22, 2016 Ts T SenseanT] ALIGN AUTO [05:10:50 PMul 22,2018 Frequency
#y :RMS TRAce[ 2 5 4 5 #Avg Type: RMS TRacE
en!er Freq 2 472000000 GHz PNo:w‘idg > Trig: FreeRun ‘AvelHolG: 2020 b o en or Freq 2 472000000 GPHNg Wide = Irig: FreeRun AvaiHola: 2020 " } -
IFGain:Low #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTP
. M kcr g Auto Tune|
Ref Offset 11.16 dB AMKkr1 16.48 MHz Ref Offeet 11.16 6B AMKr1 16.64 MHZ]
10 dBiciv Ref 30.00 dBm 0.284 dB 10dBidiv Ref 30.00 dBm 1.691dB
Log Log
CenterFreq|
ek 2 2.472000000 GHz
100 100
StartFreq
S oo 2.452000000 GHz
; % ’ 0
i >X I Stop Freq|
2.492000000 GHz
200 200
00 ep
o0 3 4.000000 MHz|
lAuto Man|
400 00
¢
. o FreqOffset|
B 0Hz
500 600
ICenter 2.47200 GHz ‘Span 40.00 MHz. Center 2.47200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)J #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s
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IC: 3048A-1868

9.3.3.802.11n HT20 MODE

2TX Chain 0 + Chain 1 SDM MODE

Channel| Frequency| 6 dB BW | 6 dB BW [ Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 1 2412 17.72 17.60 0.5

Mid 6 2437

17.64

17.76 0.5

High11| 2462

17.52

17.76 0.5

High 12 2467

17.68

17.88 0.5

High 13 2472

17.68

17.68 0.5

LOW CHANNEL 1

[AE—

#Res BW 100 kHz
&

@ i AMsmsm S4371/44389, MOR-RF [E=E= B b Amgms:mmzmsw MOR-RP oo )
& [_senseanT GN AUTO o I SENSENT] LIGN Al
Center Freq 2.41 2000000 GHz ) #Avg Type: RMS Cen(er Freg 2 412000000 GHZ #Avg Type: RMS Frequency
PNO-Wide —»— Trig: FreeRun AvglHold: 2020 Wide = Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 40 dB Feoinlow  #Atten: 40dB
Auto Tune|
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dgidiv - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq|
2412000000 GHz
StartFreq|
; 2392000000 GHz
oo s y
5 ) e ¢
Stop Freq|
2.432000000 GHz
200
CF Step
4000000 MHz|
lAuto Man|
0o
Freq Offset|
0 He|
ICenter 2.41200 GHz Span 40.00 MHz, Center 2.41200 GHz Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)| #VBW 300 kHz Sweep 1.533 ms (1001 pts)

LOW CHANNEL 1 CHAIN O

LOW CHANNEL 1 CHAIN 1
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MID CHANNEL 6

Keyaght Spectrum Analyzer - AP/ (0GUS10) B4371 /44365, MOR-RF T=Te] Keysight Spectrum Analyzes - APY9 S(060S19) 24253/A435, MOR-RP. T=Te]
L [ r [s0a oc [ sensean ALIGN AUTO 05:04:26 403012, 2019 . R 509 DC SeNse:nT] [ ALIGNAUTO [09:40:29 AM Ju123, 2019 Frequency
#Avg Type: RMS TRace[T - 5 #Avg Type: RMS Trace 5
E e I Y P,,c:wld, > Trig: FreeRun AvaHol: 2020 e o e Gp",.é Wide _.‘l Trig: Free Run AvaHoIG: 2020 b o
IFGain:Low #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
N Auto Tune|
Ref Offset 11.16 B AMkr1 17.64 MHZ RefOffset 1116 4B AMKr1 17.76 MHZ]
10 dBiciv Ref 30.00 dBm 1.308 dB 10 dBidiv Ref 30.00 dBm -1.570 dB
Log Log
CenterFreq|
ek 2 2.437000000 GHz
100 100
StartFreq|
o 9 oo 2.417000000 GHz|
el i
X X 0
oo oo StopFreq
2.457000000 GHz
200 20
e oo 4,000000 MHz
lAuto Man|
400 400
; . Freq Offset
500 a0
0 He|
500 600
ICenter 2.43700 GHz ‘Span 40.00 MHz. Center 2.43700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsn #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s,
Koyt Spectram Andyzer - APVS S0G051) BA37L/44365, MOR-RF TeTle Keysight Spectrum Analyzer - APv3 960519) 24293/44385, MOR-RP. T
T [ ®r  [soa oc [ senseanTi ALIGN AUTO 05:08:20 AV Jul 22, 2018 L W [s0n 0C | SENSEINT] ALIGN AUTO [0952:58 AM Jul23, 2018 Frequency
#y :RMS TRAGEL -5+ 5 #Avg Type: RMS TRacE 5
enter Freq 2.462000000 GHz PNO:W‘ida >~ Trig: FreeRun Av;rHo){z:zo/zo T | o Serciiee 2 GPHNg: Wide == Trig: Free Run Av;\gﬂo‘(s:ezwv B | woy
IFGain:Low #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTP
- > - Auto Tune|
AMKr1 17.52 MHZ] AMKr1 17.76 MHZ
Ref Offset 11.16 dB : Ref Offset 11.16 dB
(g e Ref 30.00 dBm -1.263 dB| (o gerdiv__Ref 30.00 dBm -0.486 dB
CenterFreq|
ek 2 2.462000000 GHz
100 100
StartFreq
S -y oo - 2.442000000 GHz
A 3 ¢
ik {
oo i oo StopFreq
2.482000000 GHz
200 200
00 ! ep
o0 3 4.000000 MHz|
I lAuto Man|
400 LLPE— 00| N
. . Freq Offset
B 0Hz
500 600
ICenter 246200 GHz ‘Span 40.00 MHz. Center 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)J #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s
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HIGH CHANNEL 12

e T=Te] I T=Te]
[ & [sta [ sensean ALIGN AUTO 05:11:47 A4 u122, 2019 SeNse:nT] |__AIGUATO [09562 23 019 Frequency
#Avg Type: RMS TRAcE[ - 5 #Avg Type: RMS 5
enter Freq 2. 467000000 GHz Pnc:wlde —»~  Trig: FreeRun AVZFHJS:' 20120 m } o @er Freq 2 467000000 GPH"g Wide -»—l Trig: Free Run Av;\“ﬂo‘(gze 20120 ‘ o
IFGain:Low #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB ol
Auto Tune|
Ref Offset 11.16 B AMKr1 17 68 MHZ| RefOffset 1116 4B AMKr1 17.88 MHZ]
10 dBiciv Ref 30.00 dBm 0.617 dB 10 dBidiv Ref 30.00 dBm -4.400 dB
Log Log
CenterFreq|
ek 2 2.467000000 GHz
100 100
StartFreq|
" oo 2.447000000 GHz
W } i i
X K4 st »
00 100 t Stop Fi
pFreq
2.487000000 GHz
200 20
00 300 |
: ! f 4000000 MHz|
lAuto Man|
400 400
; . Freq Offset
500 a0
0 He|
500 600
ICenter 246700 GHz ‘Span 40.00 MHz. Center 2.46700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsn #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s,
e Awssmuwmmxg MORRF TeTle PR wsmww&anmg VIORRP T
i Tst [ senseanTi ALIGN AUTO 08:18:04 AV Jul22, 2016 Ts T SENSEINT] ALIGN AUTO [10:01:10 AM Jul23, 2018 Frequency
#y :RMS TRAGEL -5+ 5 #Avg Type: RMS TRacE
en!er Freq 2 472000000 GHz PNO:W‘ida —»~  Trig: FreeRun Av;rHo){z:zo/zo T | o @er Freq 2 472000000 GPHNg Wide —— Irig: Free Run Av;\gﬂo‘(s:ezwv R | y
IFGain:Low #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTP
- Mkr Auto Tune|
Ref Offset 11.16 dB AMkr1 17.68 MHz Ref Offeet 11.16 6B AMkr1 17.68 MHz|
(g e Ref 30.00 dBm 0.254 dB (o gerdiv__Ref 30.00 dBm 0.261 dB
CenterFreq|
ek 2 2.472000000 GHz
100 100
StartFreq
S oo 2.452000000 GHz
X i . ¢ *
00 2 100 A StopFreq
2.492000000 GHz
200 200
00 ep
o0 3 4.000000 MHz|
lAuto Man|
400 00
i
. . Freq Offset
B 0Hz
500 600
ICenter 2.47200 GHz ‘Span 40.00 MHz. Center 2.47200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)J #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pls)J
s [ = s
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DATE: 2019-09-10
IC: 3048A-1868

9.3.4.802.11n HT40 MODE

2TX Chain 0 + Chain 1 SDM MODE

6 dB BW
Chain 0
(MHz)

ncy

6 dB BW
Chain 1
(MHz)

Minimum
Limit
(MHz)

Channel | Freque
(MHz)
Low 3 2422

34.72

36.08

0.5

Mid 6

2437

36.56

36.64

0.5

High 8

2447

36.64

36.64

0.5

High 9

2452

36.72

36.56

0.5

High 10

2457

35.52

33.36

0.5

High 11

2462

36.00

36.64

0.5

LOW CHANNEL 3

Keysight Spectrum Analyzer - APVO.9(060519),24203/44389, MOR-RP Keysight Spectrum Analyzer - APv99(060519) 24293/44389, MOR-RP ==
L R 508 O [ sensnT AUTO i R [508 oC | SENSEINT] v 10:06:24 AM U129, 2018
ICenter Freq 2.422000000 GHz ] #Avg Type: RMS [Center Freq 2.422000000 GHz #Avg Type: RMS TRACE[TD 335 6
PNOrFast —»— Trig: FreeRun AvglHold: 2020 PNGFast —»— Trig: FreeRun AvglHold: 20/20 el
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB oeTP
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dB/div Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
100
i W/ 9
X 0 P
100 .
800
ICenter 2.42200 GHz Span 80.00 MHz Center 2.42200 GHz Span 80.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
[ [

MID CHANNEL 6

Keysight Spectrum Anslyzer - APV 9(060519) 24293/44385, MOR-RP. Keysight Spectrum Analyzer - APY9 9(060519) 24253/44385, MOF.RP.
L R [s0a o0c [ senseanT LIGN AUTO C R [500 DOC | SENSEINT] ALIGN AUTO
ICenter Freq 2.437000000 GHz ] ) #Avg Type: RMS [Center Freq 2.437000000 GHz ) #Avg Type: RMS
PNO-Fast —»— Trig: FreeRun AvglHold: 2020 PNOFast —»— Trig: FreeRun AvglHold: 20/20
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB.
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
el L/
X W
X ¢
200
00 0
ICenter 2.43700 GHz Span 80.00 MHz Center 2.43700 GHz Span 80.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
s [ = [
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HIGH CHANNEL 8

qugmspgmummuiﬂu AMsﬁmn!] 24293/44389, MOR-RP. =l qulgmspmmmlmryml Amsmq)zluzmzas MOR-RP [=mr
[~ [s0a oc T T sensean] ALIGN AUTO 12:06:23 PM1ul 25,2019 o T T senseant] ALIGN AUTO 09:30:46 A 10128, 2019
#Avg Type: RMS TRACE] 345 #Avg Type: RMS TRACE] E) 6
enter Freq 2. 447000000 GHz RO Fhs s Trig: FreeRun Av;?mmemm v } 6 enter Freq 2 447000000 GHz o ;L‘ . Trig: FreeRun Av;[‘HoylgzeZﬂ/ZO e TEEERX]
IFGainiLow #Atten: 40 dB oeTlP IFGain:Low oerlP
AMKr1 .;6 64 MHZ AMKr1 36.64 MH2]
Ref Offset 11.16 dB Ref Offset 11.16 dB
10d8idiv__Ref 30.00 dBm 1.888 dB| [0 gaiciv__Ref 30.00 dBm 2.432 dB
og
. 0
00) 00
0.00) ! 000
) 1 )
A 00 D
00 200
00 300
00 fi— SPOE M S 100 bt b - ¥ P
500 a0
500 500
Center 2.44700 GHz Span 80.00 MHz, Center 2.44700 GHz Span 80.00 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)|
= Iglsamus = [

HIGH CHANNEL 9

e [E=S[E e =
[ [50 [ senseanT ALIGN AUTO 05:46:41 AM ul 29, 2019 5 [ SENSEINT] [ amonao_ | 09:36:25 &M 10129, 2019
enter Freq 2. 452000000 GHz ] TRACE[L 2345 6 Cenler Freq 2 452000000 GHz #Avg Type: RMS TRACGE[1]2 3
PNOrFast —»— Trig: FreeRun AvglHold: 2020 b PNO:Fast —»— Trig: FreeRun AvglHold: 20/20
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Ref Offset 11.16 B AMKr1 36 72 MHZ Ref Offset 11.16 4B AMKr1 36 56 MHZ|
10 dBiciv Ref 30.00 dBm 5.197 dB 10 dBiciv Ref 30.00 dBm 0.138 dB
Log Log
200 20
100 1o
0.00 o0
| I o W & B
- 100
» 0
200 200
|
100 i 00
800 600
ICenter 2.45200 GHz ‘Span 80.00 MHz. Center 2.45200 GHz Span 80.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 ptsy #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 ptsu
s [ = [
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HIGH CHANNEL 10

Xeyeight Specrum Analyzer - APV S(0B0519) 24293/4389, MOR-RP. =T Xeyeight Spectrum Analyzr - APY9 SUG0513) 24293/ 4383, MOR-R?. =T
[ 500 DC [ [ sensE:T] ALIGN AUTO 00:50:17 AM Jul 29, 2019 L RF 500 DC SENSE:INT] [ agenamo | 09:53:42 AMJul 29, 2019
#Avg Type: RMS TRACE] 3 #Avg Type: RMS TRACE] 3
enter Freq 2457000000 6Hz ], rog:Freerun ‘AvaiHold: 20120 el o GBS SIS 1, e AvaiHold: 20120 Tl
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
AMKr1 35.52 MHZ] AMkr1 33.36 MHZ|
Ref Offset 11.16 dB Ref Offset 11.16 dB

[ggeicv_Ref 30.00 dBm -3.295 dB| o gerdiv__Ref 30.00 dBm 1.657 dB|

e x

100 100

0.00 O SEEEE 00

N k4
. ‘ o =
X
200 200
i

300 300

100 400

500 500

500 600
ICenter 245700 GHz ‘Span 80.00 MHz. Center 2.45700 GHz Span 80.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 ptsn #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)J
s [ = [

HIGH CHANNEL 11

Keysight Spectrum Analyzer - APV 91060519) 24293/44355, MOR-RP T=Te] Keysight Spectrum Analyzer - APv39(60519) 24293/44385, MOR-RP. =Ta
T [ ®  [s0@ oc | T [ senseanTi ALIGN AUTO 11:34:30 M Ju129, 2018 L W [s0n 0C | SENSEINT] T AuNao [ 11:31:49 A Ju129, 2018
#y :RMS TRAGEL - 5+ 5 C #Avg Type: RMS TRAGE[ 23 4 5
enter Freq 2.462000000 GHz — F\m v Trig: FreeRun Av:l‘HJE:QZ 0720 e | 56 [Center Freq 2.462000000 GHz — FL[ o Trig: FreeRun Av;\ﬂno‘(s:ezn/zo e AEERET)
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
AMKkr1 36.00 MHZ AMKr1 36.64 MHZ
Ref Offset 11.16 dB Ref Offset 11.16 dB

(g e Ref 30.00 dBm 0.686 dB [0 gerdiv__Ref 30.00 dBm 2.877 dB

0 2

100 100

000 000

00 s it ‘ 00 ) .

| X
N

200 200

00 00

400 AP Ty ey 00

S0 500

500 600
ICenter 246200 GHz ‘Span 80.00 MHz. Center 2.46200 GHz Span 80.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)J #Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)J
s [ = [

HIGH CHANNEL 11 CHAIN 0

HIGH CHANNEL 11 CHAIN 1
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REPORT NO: R12935938-E3 DATE: 2019-09-10
FCC ID: C3K1868 IC: 3048A-1868

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

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 of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

Note - SISO and MIMO per chain power are set to the same level.
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DIRECTIONAL ANTENNA GAIN

For2 TX:

Tx chains are uncorrelated for power, correlated for 802.11b and 802.11g PSD due to the
device supporting CDD in 802.11b and 802.11g modes, and uncorrelated for 802.11n HT20 and
802.11n HT40 modes as CDD nor TxBF are supported in 802.11n HT20 and 802.11n HT40
modes. The directional gains are as follows:

Power
Chain 0 | Chain 1
Antenna | Antenna Directional
Band Gain Gain Gain
(GHz) (dBi) (dBi) (dBi)
1867
24 | o070 [ 260 | 1.75
1868
24 | 040 | 100 | 0.71
PSD
Chain 0 | Chain 1 | Uncorrelated Chains | Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
1867
24 | o070 | 260 | 1.75 | 4.71
1868
24 | 040 | 100 | 0.71 | 3.72

Note — 1867 has worst-case gains. Therefore, 1867 gains were used for this testing.
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RESULTS

9.4.1.802.11b MODE

2TX Chain 0 + Chain 1 CDD MODE

Limits
Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 1.75 30.00 36 30.00
Mid 6 2437 1.75 30.00 36 30.00
High 11 2462 1.75 30.00 36 30.00
High 12 2467 1.75 30.00 36 30.00
High 13 2472 1.75 30.00 36 30.00
Results
Channel | Frequency | Chain 0 Chain 1 Total Power |Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 1 2412 21.24 21.34 24.30 30.00 | -5.70
Mid 6 2437 21.26 21.37 24.33 30.00 | -5.67
High 11 2462 21.16 21.25 24.22 30.00 | -5.78
High 12 2467 20.66 20.83 23.76 30.00 | -6.24
High 13 2472 19.25 19.37 22.32 30.00 | -7.68

Tested by: 46722
Test date: 2019-07-22 to 2019-07-25
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9.4.2.802.11g MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 1.75 30.00 36 30.00
Mid 6 2437 1.75 30.00 36 30.00
High 11 2462 1.75 30.00 36 30.00
High 12 2467 1.75 30.00 36 30.00
High 13 2472 1.75 30.00 36 30.00
Results
Channel | Frequency | Chain 0 Chain 1 Total Power |Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 1 2412 22.29 22.28 25.30 30.00 | -4.70
Mid 6 2437 22.15 22.35 25.26 30.00 | -4.74
High 11 2462 22.21 22.41 25.32 30.00 | -4.68
High 12 2467 18.70 18.94 21.83 30.00 | -8.17
High 13 2472 22.87 22.97 25.93 30.00 | -4.07

Tested by: 46722
Test date: 2019-07-22 to 2019-07-25
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9.4.3.802.11n HT20 MODE

2TX Chain 0 + Chain 1 SDM MODE

Limits
Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 1.75 30.00 36 30.00
Mid 6 2437 1.75 30.00 36 30.00
High 11 2462 1.75 30.00 36 30.00
High 12 2467 1.75 30.00 36 30.00
High 13 2472 1.75 30.00 36 30.00
Results
Channel | Frequency | Chain 0 Chain 1 Total Power |Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 1 2412 21.64 21.58 24.62 30.00 | -5.38
Mid 6 2437 21.58 21.74 24.67 30.00 | -5.33
High 11 2462 21.38 21.56 24.48 30.00 | -5.52
High 12 2467 18.92 19.09 22.02 30.00 | -7.98
High 13 2472 22.56 22.59 25.59 30.00 | -4.41

Tested by: 46722
Test date: 2019-07-22 to 2019-07-25
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9.4.4.802.11n HT40 MODE

2TX Chain 0 + Chain 1 SDM MODE

Limits
Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 3 2422 1.75 30.00 36 30.00
Low 4 2427 1.75 30.00 36 30.00
Mid 6 2437 1.75 30.00 36 30.00
High 8 2447 1.75 30.00 36 30.00
High 9 2452 1.75 30.00 36 30.00
High 10 2457 1.75 30.00 36 30.00
High 11 2462 1.75 30.00 36 30.00
Results
Channel [Frequency| Chain 0 Chain 1 Total Power | Margi
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 3 2422 20.95 21.02 24.00 30.00 -6.00
Low 4 2427 21.58 21.86 24.73 30.00 -5.27
Mid 6 2437 21.89 21.96 24.94 30.00 -5.06
High 8 2447 22.11 22.02 25.08 30.00 -4.92
High 9 2452 20.96 21.13 24.06 30.00 -5.94
High 10 2457 17.76 18.25 21.02 30.00 -8.98
High 11 2462 22.37 22.63 25.51 30.00 -4.49

Tested by: 46722

Test date: 2019-07-22 to 2019-07-30
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9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power

RESULTS
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9.5.1. 802.11b MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power |Power
(MHz) (dBm) | (dBm) | (dBm)

Low 1 2412 19.07 | 19.16 | 22.13

Mid 6 2437 19.10 | 19.10 [ 22.11
High 11 2462 18.94 | 19.04 [ 22.00
High 12 2467 18.44 | 18.58 | 21.52
High 13 2472 17.01 | 17.16 [ 20.10

Tested by: 46722
Test date: 2019-07-22 to 2019-07-25

Page 50 of 141

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12935938-E3
FCC ID: C3K1868

DATE: 2019-09-10
IC: 3048A-1868

9.5.2. 802.11g MODE

2TX Chain 0 + Chain 1 CDD MODE

Channel | Frequency | Chain 0 | Chain 1 | Total
Power | Power (Power

(MHz) (dBm) | (dBm) |(dBm)

Low 1 2412 16.89 16.94 | 19.93
Mid 6 2437 16.81 16.89 | 19.86
High 11 2462 16.69 16.87 | 19.79
High 12 2467 13.46 13.56 | 16.52
High 13 2472 12.21 1244 | 15.34

Tested by: 46722

Test date: 2019-07-22 to 2019-07-25
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9.5.3.802.11n HT20 MODE

2TX Chain 0 + Chain 1 SDM MODE

Channel | Frequency | Chain 0 | Chain 1 | Total
Power | Power (Power
(MHz) (dBm) | (dBm) |(dBm)
Low 1 2412 16.10 16.11 | 19.12
Mid 6 2437 16.03 16.08 | 19.07
High 11 2462 15.88 15.94 | 18.92
High 12 2467 13.41 13.56 | 16.50
High 13 2472 12.71 12.89 | 15.81

Tested by: 46722
Test date: 2019-07-22 to 2019-07-25
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9.5.4.802.11n HT40 MODE

2TX Chain 0 + Chain 1 SDM MODE

Channel | Frequency | Chain 0 | Chain 1 | Total
Power | Power |Power

(MHz) (dBm) | (dBm) |(dBm)

Low 3 2422 14.93 15.20 | 18.08
Low 4 2427 15.95 16.19 | 19.08
Mid 6 2437 16.05 16.16 | 19.12
High 8 2447 16.04 16.15 | 19.11
High 9 2452 14.97 15.19 | 18.09
High 10 2457 12.02 12.28 | 15.16
High 11 2462 12.13 12.36 | 15.26

Tested by: 46722

Test date: 2019-07-22 to 2019-07-30
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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.

RESULTS
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9.6.1. 802.11b MODE

2TX Chain 0 + Chain 1 CDD MODE

| Duty Cycle CF (dB)|

0.00 |Inc|uded in Calculations of Corr'd PSD

PSD Results

Channel | Frequency | Chain 0 | Chain 1 Total Limit |Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ | (dBm/ | (dBm/ |(dBm/
3kHz) 3kHz) 3kHz) |[3kHz) | (dB)
Low 1 2412 -2.50 -2.94 0.29 8.0 -7.7

Mid 6 2437 -3.06

-2.12

0.45 8.0 -7.6

High 11 2462 -2.36

-2.72

0.48 8.0 -7.5

High 12 2467 -5.87

-4.48

-2.11 8.0 | -10.1

High 13 2472 -6.83

-7.11

-3.96 8.0 | -12.0

LOW CHANNEL 1

10 dBidiv
Log
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=
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MID CHANNEL 6
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HIGH CHANNEL 12
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