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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Axis Communications AB
Emdalavagen 14
Lund Sweden, SE-223 69

EUT DESCRIPTION: Wireless Capable Security Camera
HVIN: R12
PMN: AXIS M1065-LW
SERIAL NUMBER: Radiated: ACCC8E23D3A6
Conducted: ACCC8E23D4CF/ACCC8E23D3B2
DATE TESTED: 2016-04-25 to 2016-06-15
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
Industry Canada (ISED CANADA) RSS-247 Issue 1 Pass
Industry Canada (ISED CANADA) RSS-GEN Issue 4 Pass

UL LLC 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 LLC 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 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, any agency of the Federal Government, or any
agency of any government.

Approved & Released Prepared By:
For UL LLC By:

W ey F7

Jeff Moser Brian Kiewra
EMC Program Manager WISE Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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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, RSS-GEN Issue 4, RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive, Morrisville,
NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
X Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
[ ] Chamber NORTH
[ ]| Chamber SOUTH

The onsite chambers are covered under ISED Canada company address code 2180C with site
numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.

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

Page 6 of 95
ULLLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



http://www.nist.gov/nvlap/

REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Total RF power, conducted +0.45 dB
RF power density, conducted +1.5dB
Spurious emissions, conducted +2.94 dB
All emissions, radiated up to 40 GHz +5.36 dB
Temperature +0.07°C
Humidity +2.26% RH
DC and low frequency voltages +1.27%
Conducted Emissions (0.150-30MHz) +2.37dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a network surveillance camera that contains an 802.11 a/b/g/n and Bluetooth
transceivers, manufactured by AXIS Communications AB, Lund, SWEDEN.

The EUT is provided with an Axis PS-UQ5 rev. 1 power supply.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 16.47 44.36
2412 - 2462 802.11g 13.11 20.46
2412 - 2462 802.11n HT20 12.12 16.29

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal inverted-f type antenna. The peak antenna gain is +1.3 dBi for 2.4
GHz band and +2.6 dBi for 5 GHz band.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 6.15_beta52.
Special test firmware used for EMC was 15+snapshot_20160511 (this firmware allows for
simultaneously operation for Bluetooth and WLAN in order to reduce test set-ups).
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5.5. WORST-CASE CONFIGURATION AND MODE

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

Manufacturer stated that EUT is only intended to operate installed in mounting bracket which is
one fixed orientation; therefore, all final radiated testing was performed in stated position.

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

802.11b mode: 5.5 Mbps
802.11g mode: 6 Mbps
802.11a mode: 6 Mbps
802.11n HT20mode: MCS0
802.11n HT40mode: MCS0
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5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T440 RTP1014PC015NUR NA
/O CABLES
1/0 Cable List
Cable # of Identical Connector Cable
No — ports Type Length (m) AEIELE
1 Antenna Port 1 RF <1im NA
2 AC Mains 1 AC >1m NA
3 Ethernet 1 RJ45 >1m CAT5E
TEST SETUP

Test software exercised the radio card.

Page 10 of 95

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858

TEL: (919) 549-1400




REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

SETUP DIAGRAM FOR TESTS

Conducted Setup

AC Mains
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Radiated Setup

Spectrum Analyzer

N

Support Laptop

2

AC Mains
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Line Conducted Setup

Support Laptop

Spectrum Analyzer

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Radiated Emissions — Chamber C

Equip.
1D Description Manufacturer | Model Number Last Cal. Next Cal.
30-1000 MHz Range
AT0075 | Hybrid Broadband Antenna ggrr‘g' Sciences | g 2015-06-10 | 2016-06-30
1-18 GHz
Double-Ridged Waveguide .
AT0062 Horn Antenna, 1 to 18 GHz ETS Lindgren 3117 2015-08-25 2016-08-31
18-40GHz
AToos3 | Horn Antenna, 18- ARA MWH-1826/B 2015-08-27 | 2016-08-31
26.5GHz
ATO0061 Horn Antenna, 26-40GHz | ARA MWH-2640/B 2015-08-27 2016-08-31
Gain-Loss Chains
Gain-loss string: 0.009- . .
C-SACO01 1000MHz Various Various 2016-01-18 2017-01-31
C-SAC02 | Gain-loss string: 1-18GHz | Various Various 2016-01-28 2017-01-31
C-SACog | Gain-loss string: 18- Various Various 2015-09-27 | 2016-09-30
40GHz
Receiver & Software
SA0016 Spectrum Analyzer Agilent PXA N903A 2015-08-26 2016-08-31
SOFTEMI | EMI Software UL Version 9.5 NA NA
Additional Equipment
used
HI0082 I/Ieert“ee/ Humid/Pressure Cole-Parmer | 99760-00 2016-04-26 2017-04-26
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Test Equipment Used - Wireless Conducted Measurement Equipment

EqU|I||3)ment Description Manufacturer | Model Number | Last Cal. Next Cal.
Conducted Room 1
Agilent
SA0019 Spectrum Analyzer Technologies E4446A 2015-09-02 | 2016-09-30
SA0026 Spectrum Analyzer Agilent N9030A 2016-02-24 | 2017-02-28
PWMO04 RF Power Meter Keysight N1911A | 2015-06-08 | 2016-06-30
Technologies
Peak and Avg Power Sensor, Keysight AL AL
PWS004 50MHz to 6GHz Technologies E9323A 2015-06-05 | 2016-06-30
HI0079 Temp/Humid/Pressure Meter Springfield PreciseTemp | 2015-07-01 | 2016-07-31
MMO0167 True RMS Multimeter Agilent U1232A 2015-08-17 | 2016-08-31
Conducted Room 2
Agilent
SA0020 Spectrum Analyzer Technologies E4446A 2016-03-22 | 2017-03-31
SA0026 Spectrum Analyzer Agilent N9030A 2016-02-24 | 2017-02-28
Keysight NA. NA.
PWMO003 RF Power Meter Technologies N1911A 2015-06-08 | 2016-06-30
Peak and Avg Power Sensor, Keysight AL AL
PWSO003 50MHz to 6GHz Technologies E9323A 2015-06-05 | 2016-06-30
HI0080 Temp/Humid/Pressure Meter Springfield PreciseTemp | 2015-07-01 | 2016-07-31
MMO0168 True RMS Multimeter Agilent U1232A 2015-08-17 | 2016-08-31
EMPower USB RF Power .
T1024 Sensor, 10MHz to 6GHz ETS Lindgren 7002-006 2015-10-01 | 2016-10-01
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Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equipment

D Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male i 0. ’Y
CBL077 to BNC-male, 20-ft. Pasternack PE3476-240 2015-10-292016-10-31
. Springfield .
HI0079 Temp/Humid/Pressure Meter Precision PreciseTemp 2015-07-01]2016-07-31
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2- i na.
LISN0O3 conductor, 25A Com. 01-550V 2015-08-242016-08-31
LISN, 50-ohm/50-uH, 2- Solar
LISNOO8 conductor, 25A (For support . 8012-50-R-24-BNC  [2015-09-03[2016-09-30
Electronics
gear only.)
MMO0167 Multi-meter Agilent U1232A 2015-08-17|2016-08-31
PREO0101521 [EMI Test Receiver 9kHz- Rohde &
(75141) - GHz Schwarz ESCI 7 2015-08-262016-08-31
ATAgg | jransientLimiter, 0.009- Electrometrics | EM-7600 £015-08-30[2016-08-31
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
ATA220 'Psa'\i'r;or Unshielded Balanced | 1oq00 nc. ISN T8 0015-08-2412016-08-31
TNO129 'Psa'\i'r;or Shielded Balanced | o004 inc. ISN STO8 0015-08-2412016-08-31
TNo145 | ISNforCat-6 Unshielded | roq0 . ISN T8-Cat6 0015-08-25[2016-08-31
Balanced Pairs
ANSI C63.4 1m extension Per Annex B of ANSI
CDECABLEO0O1 cable. UL C63.4 2016-06-042017-06-30
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7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 D01 v03r05 Section 6.0

6 dB BW: KDB 558074 D01 v03r05, Section 8.1.

99% Occupied Bandwidth: ANSI C63.10-2013, Section 6.9.3

Output Power: KDB 558074 D01 v03r05, Section 9.2.3.1.

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1.

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3-6.6

Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2
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8. ANTENNA PORT TEST RESULTS

8.1. 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 1TX 1.624 1.676 0.969 96.90% 0.14 0.616
802.11g 1TX 1.428 1.476 0.967 96.75% 0.14 0.700
802.11n HT20 1TX 1.336 1.396 0.957 95.70% 0.19 0.749

Test Performed: Jeff Cabrera

Test Date: 2016-05-18
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DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE 802.11b 1TX MODE

Kep ynSpmn mAn&,\m wammmm Cony ducted RMZ

TRG: Tast -..-..l Trig: RF Burst Avg|Hold: 14
IFGain:Low #Aren: 40 dB

#avg Typs: RMS

06:40:49 AM May 2016
TRGE[T 2345 6
TVYPE[A WA,
net|P

Ref Offset 12,06 dB
10 dBldiv Ref 30.00 dBm
Log T T

Center 2.437000000 GHz

I
1.624 ms (A} -1.079 dB
1672 ms 16.964 dBm
1.676 ms (A) 0.250 dB

kzRE

_cww-daamhnm""a

3
g

Span 0 Hz

Res BW & MHz #VBW 50 MHz Siveep 4.000 ms [1 001 pts)

FLNCTION W

= || e

Freguency

Auto Tune

Center Freq
2437000000 GHz

StartFreq
2,437000000 GHz

StopFreq
2437000000 GHz

CF Step
B.000000 MHz
|Auto Man

Freq Offset
0Hz
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DUTY CYCLE 802.11g 1TX MODE

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

TRG: Tast -..-..l Trig: RF Burst
IFGaln:Low

#avg Type: RMS
AvgiHold: 11

=

Freguency

Ref Offset 12,06 dB
10 dBldiv Ref 30.00 dBm
Log T T

Auto Tune

Center Freq
2437000000 GHz

StartFreq
2.437000000 GHz

StopFreq
2437000000 GHz

Center 2.437000000 GHz
Res BW & MHz

1.428 ms (A)
1472 ms
1.476 ms (A}

Span 0 Hz
Sweep 4.000 ms (1001 pts)

Auto Man

CF Step
8.000000 MHz

Freq Offset
0Hz

DUTY CYCLE 802.11n HT20 1TX MODE

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

TRG: Tast -..-..l Trig: RF Burst

IFGaln:Low

ALIGN AUTC  |07:29:05 AM May LG
pe: RMS o

#Avg Ty
AvglHeld: 114

Freguency

Ref Offset 12,06 dB
10 dBldiv Ref 30.00 dBm
Log T T

i

Auto Tune

Center Freq
2437000000 GHz

StartFreq
2,437000000 GHz

StopFreq
2437000000 GHz

Center 2.437000000 GHz
Res BW & MHz

1.336 ms (A)
1.380 ms
1.386 ms (A}

Span 0 Hz
Sweep 4.000 ms [1 001 pts)

CF Step
B.000000 MHz
|Auto Man

Freq Offset
0Hz
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.2 802.11b MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH
LIMITS
FCC §15.247 (a) (2)
IC RSS-247 5.2 (1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 8.411 0.5
Mid 2437 8.125 0.5
High 2462 7.704 0.5

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Keysight Spectium Anslyzes - AP 641316 40882, Conducted RM 2 o i 3

06:46:32 AM May 18, 2016
TRACE 56

“enter Freq 2412000000 GHz ] #Avg Type: RMS wace [ 5| Frequency
PNO: Wide —»— Trig: Free Run VEL| M
IFGaln:Low Aman: 16 dB pet|P

Auto Tune

Ref Offset 12.04 dB
-lm dildlv - Ref 20,00 dBm
.0g

CenterFreq
2412000000 GHz

StartFreq
2.405500000 GHz

Stop Freq
2.418500000 GHz

CF Step
1.300000 MHz
Auto Man

Freq Offset
0Hz

Center 2.412000 GHz Span 13.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

M %bl-\lb"ﬁ
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11

IC: 3919A-M1065LW

6 dB BANDWIDTH MID CH

Feysight Spectrum Anslyzer - AP 6(041316), 40882, Conducted RM 2

enter Freq 2.437000000 GHz _
PNO: Wide —=— Trig: Free Run
IFGaln:Low Anen: 16 dB

Ref Offset 12.05 dB

06:33:14 AM May 18, 2016
TRACE -

= -w

Freguency

Auto Tune

LI.O dildlv - Ref 20,00 dBm
°g

Center 2.437000 GHz
#Res BW 100 kHz #VBW 300 kHz

M

Span 13.00 MHz
Sweep 1.000 ms (1001 pts)

%bll\lb"ﬁ

CenterFreq
2437000000 GHz

StartFreq
2.430500000 GHz

Stop Freq
2.443500000 GHz

CF Step
1.300000 MHz
Auto Man

Freq Offset
0Hz

6 dB BANDWIDTH HIGH CH

Feysight Spectrum Anslyzer - AP 6(041316), 40882, Conducted RM 2
d : = ol 2 -

enter Freq 2.462000000 GHz _
PNO: Wide —=— Trig: Free Run
IFGaln:Low Aman: 16 dB

Ref Offset 12.05 dB

| ALIGH AT 06:55:36 4M May 16, 2016
#Avg Type: RMS TRAG ]

||

Freguency

Auto Tune

E‘n dildlv - Ref 20,00 dBm
°g

Center 2.462000 GHz
_#Res BW 100 kHz #VBW 300 kHz

M

Span 12.00 MHz
Sweep 1.000 ms {1001 pts)|

%bll\lb"ﬁ

CenterFreq
2.462000000 GHz

StartFreq
2.456000000 GHz

Stop Freq
2.46B000000 GHz

CF Step
1.200000 MHz
Auto Man

Freq Offset
0Hz
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only. Testing per RSS-Gen Clause 6.6.

RESULTS
Channel| Frequency |99% Bandwidth
(MHz) (MHz)
Low 2412 11.8100
Mid 2437 11.9490
High 2462 11.7430

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

99% BANDWIDTH

BANDWIDTH LOW CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.412000000 GHz
#FGaln:Low

Canter Fraq: 2.412000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

Avg|Held: 1001100

06:47:09 44 May 18, 2016
Radie 5td: None

Radie Device: BTS

E=xE=

Ref Offset 12.04 dB
Ref 20.00 dBm

Freguency

CenterFreq
2.412000000 GHz

Center 2.412 GHz
#Res BW 220 kHz

#VBW 620 kHz

Span 40 MHz
Sweep 2.533ms

Occupied Bandwidth
11.810 MHz
-63.555 kHz
14.64 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

13.7 dBm

99.00 %

-26.00 dB

CF Step
4.000000 MHz

[Auto Man

Freq Offset
0 Hz

BANDWIDTH MID CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.437000000 GHz
#FGaln:Low

Canter Frag: 2.437000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

Avg|Held: 1001100

07:47:24 44 May 21, 2016
Radie 5td: None

Radie Device: BTS

E=xE=

Ref Offset 12.06 dB
Ref 20.00 dBm

Freguency

CenterFreq
2,437000000 GHz

Center 2.437 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 40 MHz
Sweep 3.067 ms

Occupied Bandwidth
11.949 MHz
-77.664 kHz
15.29 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

17.2 dBm

99.00 %

-26.00 dB

CF Step
4.000000 MHz

[Auto Man

Freq Offset
0 Hz
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

BANDWIDTH HIGH CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.462000000 GHz
#FGaln:Low

Conter Fraq: 2462000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

06:56:16 84 May 18, 2016
Radie 5td: None
Avg|Held: 1001100

Radie Device: BTS

==

Ref Offset 12.06 dB

10 dBidiv Ref 20.00 dBm

Freguency

CenterFreq
2.462000000 GHz

Center 2.462 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 40 MHz
Sweep 2.533ms

Occupied Bandwidth

11.743 MHz
Transmit Freq Error
x dB Bandwidth

Total Power

189.18 kHz
14.46 MHz

OBW Power
x dB

14.0 dBm

99.00 %
-26.00 dB

CF Step
4000000 MHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

IC RSS-247 5.4 (4)

FCC - 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.

RSS - For DTSs employing digital modulation techniques operating in the bands 902-928 MHz

and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W.
Except as provided in Section 5.4(5), the e.i.r.p. shall not exceed 4 W.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

Test Performed: Jeff Cabrera

Test Date: 2016-05-18

Page 27 of 95

RESULTS
Limits
Channel [Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.30 30.00 30 36 30.00
Mid 2437 1.30 30.00 30 36 30.00
High 2462 1.30 30.00 30 36 30.00
Duty Cycle CF (dB)| 0.14 Included in Calculations of Corr'd Power
Results
Channel [Frequency| Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 16.33 16.47 30.00 -13.53
Mid 2437 16.29 16.43 30.00 -13.57
High 2462 16.23 16.37 30.00 -13.63

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 5.2 (2)

RESULTS

| Duty Cycle CF (dB)] 0.14 [included in Calculations of Corr'd PSD
PSD Results

Channel | Frequency | Chain 0 | Total Limit [Margin
Meas Corr'd

(MHz) (dBm) | PSD
(dBm) |(dBm)| (dB)

Low 2412 -9.21 -9.07 8.0 -17.1
Mid 2437 -10.09 -9.95 8.0 -18.0
High 2462 -9.47 -9.33 8.0 -17.3

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

PSD, Chain 0

PSD, Chain 0 LOW CH

Keysight Spectium Analyzer - AP 6(M1316) 40882, Conducted RM 2 ==
C

50 [ils I ALIGN AUT ¥ 16, 2016

enter Freq 2.412000000 GHz . #Avg Type: RMS TACE[T 505 6 Frequency
PHO: Wide —+— 1rig: Free Run TYPLH ,
IFGaln:Low Arten: 18 dB oeT|F

Auto Tune

Ref Offset 12.04 dB
-lm dBidlv  Ref 20.00 dBm
.og

CenterFreq
2.412000000 GHz

StartFreq
2.405500000 GHz

Stop Freq
2.418500000 GHz

CF Step
1.300000 MHz
Aute Man

Freq Offset
0 Hz

Center 2.412000 GHz Span 13.00 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 440.3 ms (1001 pts) |

M If@ STATUS
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

l

PSD, Chain 0 MID CH |

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

06:3!

emer Freq 2. 43?000000 GHz
TH

Ref Offset 12.05 dB

10 dBidlv Ref 20.00 dBm

0: Wide -.-—l Trig: Free Run
IFGain:Low

#avg WP‘ RMS . Frequem:y

Arten: 18 dB
Auto Tune

L:§

CenterFreq
2.437000000 GHz

StartFreq
2.430500000 GHz

Stop Freq
2.443500000 GH2

CF Step
1.300000 MHz

Aute Man

Freq Offset
0 Hz

Center 2.437000 GHz
#Res BW 3.0 kHz

M

Span 13.00 MHz
Sweep 440.3 ms (1001 pts)

If@ STATUS

#VBW 9.1 kHz

PSD, Chain 0 HIGH CH

KepmlpruumAnmu J\P\d.ﬁmlﬂﬁum Cnmhmsd RMZ = |- e

Eemer Freq 2. 462000000 GHz

Ref Offset 12.05 dB

10dB/dlv - Ref 20,00 dBm
Log

PHO: Wide -.-—l Trig: Free Run
IFGain:Low

ALTO 06:56: -1-.-JJ\U3 18, ;J [ |

#Avg Typs: RMS Frequency

Arten: 18 dB
Auto Tune

CenterFreq
2.462000000 GHz

StartFreq
2.456000000 GHz

WALy

bl
(Ll T

Stop Freq
2.46B000000 GH2

CF Step
1.200000 MHz

Aute Man

Freq Offset
0 Hz

Center 2.462000 GHz
_#Res BW 3.0KkHz

M

Span 12.00 MHz
Sweep 406.5 ms (1001 pts)
%il;\'ub

#VBW 9.1 kHz
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.2.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

FCC - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

RSS - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of root-mean-square averaging over
a time interval, as permitted under Section 5.4(4), the attenuation required shall be 30 dB
instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not
required.

RESULTS

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Keysight Spectium Anelyzer - AR G41316) 40882, Cunducted RM 2
| Trig: Free Run

“enter Freq 2.437000000 GHz
: Fast ()
IFGaln:Low Arten: 18 dB

06:36:39 AM May 16, 2016 |

#Avg Typc\: RMS )

= || e

Freguency

Avg|Hold:>1001100 TVPE(M it
oeTl

Ref Offset 12.05 dB
EO deidiv. - Ref 20.00 dBm
_og

Auto Tune

Center Freq
2437000000 GHz

StartFreq
2,407000000 GHz

StopFreq
2.467000000 GHz

CF Step
6.000000 MHz
Auto Man

Freq Offset
0Hz

Center 2.43700 GHz
#Res BW 100 kHz

M

Span 60.00 MHz
Sweep 2.267 ms (1001 pts) |

Ifs STATUS
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

KepmlpruumAnmu J\P\d.ﬁmlﬂﬁum Cnmhmsd RMZ = |-
SENSEHINT] ALIGH AUTO 06:49:44 AM May 16, 2016 Frequency
enter Freq 2. 400000000 GHz #Avg Type: RMS TRAGE &
- NO: Fast | _,l Trig: Frae Run Avg|Hold:>100/100 TYRE(M s

oet|

IFGain:Low Atten: 18 dB

Auto Tune

Ref Offset 12,04 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

Center Freq
2,400000000 GHz

StartFreq
2,370000000 GHz

StopFreq
2.430000000 GHz

Center 2.40000 GHz Span 60.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Siveep 2.267 ms [1 001 pts) 6.000000 MHz

|Auto Man
FUNCTION \

I —
2.397 54 GHz -34.786 dBm
2.400 00 GHz -37.311 dBm

Freq Offset
0Hz

S S~ B L

z
&

HIGH CHANNEL BANDEDGE

[ AUTHORIZED BAND EDGE HIGH CH _ |

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

WTO 06571 55 AM Hay 18, 201 ﬁ Frequency
emer Freq 2. 483500000 GHz #Avg Wpc RMS ACE 3
o PNO: Tast ( -l Trig: Fres Run Avaold >100/100 G

IFGaln:Low Arten: 18 dB

Auto Tune

Ref Offset 12,06 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

Center Freq
2483500000 GHz

StartFreq
2463600000 GHz

StopFreq
2 613600000 GHz

Center 2.48350 GHz Span 60.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Siveep 2.267 ms [1 001 pts) 6.000000 MHz

|Auto Man
FUNCTION \

I —
2.483 50 GHz -53.042 dBm
2.488 54 GHz -49.257 dBm

z

Freq Offset
0Hz

S SN B L

z
-
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

WTO 06:51:12 AM May 16, 2016

T Freq 13.015000000 GHz | #AvgTypeRMS
FRO: Fast —— 1rig: Free Run
IFGaln:Low #Amen: 30 dB

Freguency

Auto Tune

Ref Offset 12,04 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

va T T T T i Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms qsuunn pts) 2587000000 GHz

|Auto Man
m-m—__ UNCTION | FUNCTION WD FUNCTICN V
f 2412 0 GHz 396 dEBm
f 4824 0 GHz -47 62 dBm
f 7.236 0 GHz -48.64 dBm Freq Offset
1 2.394 2 GHz -39.47 dBm 0 Hz

=S 00~ N B L

z
-

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

emer Freq 13. 01 5000000 GHz | #avg TYP! RMS
FRO: Fast —— 1rig: Free Run
IFGain:Low #Amen: 30 4B

TG (0637133 A Hay 16, 2016
- Freguency

Auto Tune

Ref Offset 12,06 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

i T T T T T Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms qsuunn pts) 2587000000 GHz
|Auto Man
N FUNCTION V.

L
2.437 0 GHz 366 dBm
48740 GHz 4914 dBm
7.311 0 GHz 4873 dBm Freq Offset
25.984 4 GHz -40.51 dBm 0 Hz

zzzzls

S D@ =t B LR

z
-
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

OUT OF BAND HIGH CH

Keysight Spectum Anslyzer - AP GM1316) 40882, Conducted RM 2 ||
L | ®w [so@ bt | | SENSE:INT]

I ALIGH AUT: 06:56:42 AM Hay 16, 2016

| #Avg Type: RMS TRAG =T Freguency

a5t —— 1rig: Free Run TYPE(M
DETI¥

enter Freq 13.015000000 GHz
IrF‘Gug-n:rLow #Arten: 30 dB

Auto Tune
Ref Offset 12,06 dB

10 deidiv. Ref 20.00 dBm

Log 580 Lol

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz
Auto Man
CIDE FURCTION WIDTH FLUNCTION VALUE e

L

2.462 0 GHz 3.07 dBm
4924 0 GHz -48.62 dBm
7.386 0 GHz -50.76 dBm Freq Offset
25.747 2 GHz -40.80 dBm 0 Hz

=S 0~ N B L R

z
-]
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.3. 802.11g MODE IN THE 2.4 GHz BAND
8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2 (1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.325 0.5
Mid 2437 15.019 0.5
High 2462 15.272 0.5

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Keysight Spectium Anabyzer - AP S(M1316),40882, Conducted RM 2 o i 3

¥ S0 oC SENST:IN | LIGN ATO 07:09:06 AM May 16, 2016
T #Avg Type: RMS TRA 56
enter Freq 2.412000000 GPHNg: | —— _;:E e

Freguency

IFGalniLow Artan: 18 dB
Auto Tune

Ref Offset 12.04 dB
iiv. Ref 20,00 dBm
a

Center Freq
2.412000000 GHz

StartFreq
2,399600000 GHz

StopFreq
2424600000 GHz

CF Step
2500000 MHz
wto Man

Freq Offset
0Hz

Center 2.41200 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

ss fbbmu.i
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

l

6 dB BANDWIDTH MID CH |

qugm Speun.nn Mm mwsmamamz, Cundm’.ld M2

t Freq 2. 43?00000!] GH
L I’Ng Wide —~— Trig: Free Run

IFGaln:Low Artan: 18 dB

Ref Offset 12.05 dB

E(I dBldiv. - Ref 20,00 dBm
_og

TG 07:01:51 AM May 16, 2016

#hvg T)rpo RMS TRACE 56
TYPE|} WY
net|P

|- e

Freguency

Auto Tune

Center Freq
2437000000 GHz

StartFreq
2.426600000 GHz

StopFreq
2 448600000 GHz

CF Step
2.300000 MHz
Auto Man

Freq Offset
0Hz

Center 2.43700 GHz
#Res BW 100 kHz

=

#VBW 300 kHz

Span 23.00 MHz
Sweep 1.000 ms (1001 pts)

fbsmu'.i

6 dB BANDWIDTH HIGH CH

qugm Speun.nn Mm mwsmamamz, Cundm’.ld M2

enter Freq 2. 482000000 GPHNg B 1g: Free Run
Amen: 18 dB

IFGalniLow

Ref Offset 12.05 dB

E(I dBldiv. - Ref 20,00 dBm
_og

07:16:10 AM May 16, 2016
TRAGE 1156
i b

oet|f

#hvg T)rpoliMS )

||

Freguency

Auto Tune

Center Freq
2462000000 GHz

StartFreq
2450600000 GHz

StopFreq
2 473600000 GHz

CF Step
2.300000 MHz
Auto Man

Freq Offset
0Hz

Center 2.46200 GHz
#Res BW 100 kHz

=

#VBW 300 kHz

Span 23.00 MHz
Sweep 1.000 ms (1001 pts)

fbsmu'.i
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only. Testing per RSS-Gen Clause 6.6.

RESULTS
Channel| Frequency [99% Bandwidth
(MHz) (MHz)
Low 2412 16.3300
Mid 2437 16.4020
High 2462 16.3450

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

99% BANDWIDTH

BANDWIDTH LOW CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

#IFGain:Low #Arten: 30 dB

enter Freq 2.412000000 GHz Contar Frag: 2412000000 GHz
— —— Trig: Fres Run Avg|Held: 1001100

07:11:05 A4 May 18, 2016
Radie 5td: None

Radie Device: BTS

E=xE=

Ref Offset 12.04 dB
Ref 20.00 dBm

Freguency

CenterFreq
2.412000000 GHz

Center 2.412 GHz
#Res BW 330 kHz #VEW 1 MHz

Span 40 MHz
Sweep 1.133ms

Occupied Bandwidth Total Power
16.330 MHz

Transmit Freq Error -4.888 kHz OBW Power

x dB Bandwidth 18.12 MHz x dB

10.9 dBm

99.00 %
-26.00 dB

CF Step
4000000 MHz
[Auto Man

Freq Offset
0 Hz

BANDWIDTH MID CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.437000000 GHz Center Fraq: 2.437000000 GHz
| ‘—— Trig: Fres Run Avg|Held: 1001100
#FGain:Low #Arten: 30 dB

07:02:26 4 May 18, 2016
Radie 5td: None

Radie Device: BTS

E=xE=

Ref Offset 12.06 dB
Ref 20.00 dBm

Freguency

CenterFreq
2,437000000 GHz

Center 2.437 GHz
#Res BW 330 kHz #VEW 1 MHz

Span 40 MHz
Sweep 1.133ms

Occupied Bandwidth Total Power
16.402 MHz

Transmit Freq Error 33.978 kHz OBW Power

x dB Bandwidth 18.27 MHz x dB

11.2 dBm

99.00 %
-26.00 dB

CF Step
4000000 MHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

BANDWIDTH HIGH CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.462000000 GHz
#FGaln:Low

Conter Fraq: 2462000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

07:16:58 84 May 18, 2016
Radie 5td: None
Avg|Held: 1001100

Radie Device: BTS

==

Ref Offset 12.06 dB

10 dBidiv _Ref 20.00 dEBm

Freguency

CenterFreq
2.462000000 GHz

Center 2.462 GHz
#Res BW 330 kHz

#VBW 1 MHz

Span 40 MHz
Sweep 1.133ms

Occupied Bandwidth
16.345 MHz
-11.518 kHz
18.14 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

11.0 dBm

99.00 %
-26.00 dB

CF Step
4000000 MHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
IC RSS-247 5.4 (4)

FCC - 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.

RSS - For DTSs employing digital modulation techniques operating in the bands 902-928 MHz

and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W.
Except as provided in Section 5.4(5), the e.i.r.p. shall not exceed 4 W.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

Page 40 of 95
ULLLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.30 30.00 30 36 30.00
Mid 2437 1.30 30.00 30 36 30.00
High 2462 1.30 30.00 30 36 30.00
| Duty Cycle CF (dB)| 0.14 Included in Calculations of Corr'd Power
Results
Channel [Frequency| Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 12.91 13.05 30.00 -16.95
Mid 2437 12.97 13.11 30.00 -16.89
High 2462 12.93 13.07 30.00 -16.93
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-247 5.2 (2)

RESULTS

| Duty Cycle CF (dB)| 0.14 |Included in Calculations of Corr'd PSD
PSD Results

Channel | Frequency | Chain 0 | Total Limit [Margin
Meas Corr'd

(MHz) (dBm) | PSD
(dBm) |(dBm)| (dB)

Low 2412 -13.96 -13.82 8.0 -21.8
Mid 2437 -13.14 -13.00 8.0 -21.0
High 2462 -12.94 -12.80 8.0 -20.8

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

PSD, Chain 0

PSD, Chain 0 LOW CH

Keysight Spectium Analyzer - AP 6(M1316) 40882, Conducted RM 2 ==
" M : T - T —_—
C

50 [ils I ALIGN AUTO 07:1 ¥ 16, 2016

enter Freq 2.412000000 GHz . #Avg Type: RMS tecef23 15 6 Frequency
PHO: Wide —+— 1rig: Free Run TYPLH ,
IFGaln:Low Arten: 18 dB oeT|F

Auto Tune

Ref Offset 12.04 dB
-lm dBidlv  Ref 20.00 dBm
.og

CenterFreq
2.412000000 GHz

StartFreq
2.358500000 GHz

Stop Freq
2.424500000 GH2

CF Step
2600000 MHz
Aute Man

Freq Offset
0 Hz

Center 2.41200 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 846.7 ms (1001 pts) |

M If@ STATUS

Page 42 of 95

ULLLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

[ PSD, Chain 0 MID CH |

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

TO  [07:02:47 AM May 1B, 2016 '

emer Freq 2. 43?000000 GHz | #hvg TYP! RMS ce[TT _r'- F'""""“
PHO: Wide —=— Trig: Free Run - -

IFGain:Low Arten: 18 dB

Auto Tune

Ref Offset 12.05 dB
i|_0 dBidlv  Ref 20.00 dBm
°g

CenterFreq
2.437000000 GHz

StartFreq
2.425500000 GHz

Stop Freq
2.448500000 GH2

CF Step
2.300000 MHz
Aute Man

Freq Offset
0 Hz

Center 2.43700 GHz Span 23.00 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 779.0 ms (1001 pts)

;\"su Ifa-sm'ub

PSD, Chain 0 HIGH CH

KepmlpruumAnmu wammmm Cnmhmsd RMZ = |- e
SENSE:INT] I ALTGN ALTO 07:17:35 AM May 16, 2016 | E

emer Freq 2. 462000000 GHz | #4vg Type: RMS |'_"’_| requency
PHO: Wide —=— Trig: Free Run

IFGain:Low Arten: 18 dB

Auto Tune

Ref Offset 12.05 dB
i|_0 dBidlv  Ref 20.00 dBm
°g

CenterFreq
2.462000000 GHz

StartFreq
2.450500000 GHz

Stop Freq
2.473500000 GH2

CF Step
2.300000 MHz
Aute Man

Freq Offset
0 Hz

Center 2.46200 GHz Span 23.00 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 779.0 ms (1001 pts)

;\"su Ifa-sm'ub
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.3.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

FCC - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

RSS - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of root-mean-square averaging over
a time interval, as permitted under Section 5.4(4), the attenuation required shall be 30 dB
instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not
required.

RESULTS

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Keysight Spectum Analyzer - AP S(M1316) 40682, Conducted RM 2

“enter Freq 2.437000000 GHz
NO: F.

Ref Offset 12.05 dB
EO deidiv. - Ref 20.00 dBm
_og

IFGaln:Low

| #avg Type:RMS
7 Trig: Free Run Avg|Hold:>100M100
Arten: 18 dB

07:03:35 AM May 16, 2016 |

R
THPE|M tnens
oeT|

= || e

Freguency

Auto Tune

Center 2.43700 GHz
#Res BW 100 kHz

M

Sweep 2.267 ms (1001 pts)|
T sar

us

Span 60.00 MHz

Center Freq
2437000000 GHz

StartFreq
2,407000000 GHz

StopFreq
2.467000000 GHz

CF Step
6.000000 MHz
Auto Man

Freq Offset
0Hz
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

nep.gmspxuum Amma Wﬁmmﬂqm Cunducted RV 2

onter Freq 2400000000 GHz ST g Type RMS
- PNO: Fast L ._.,,l Trig: Free Run AvglHold:>100/100
IFGaln:Low Arten: 18 dB

07:12:123 AM May ﬁgJﬁ=

|-

Freguency

Ref Offset 12,04 dB
10 deidiv Ref 20.00 dBm
Log = .

Center 2.40000 GHz

#Res BW 100 kHz #VBW 300 kHz

2.399 52 GHz
2.400 00 GHz

-33.702 dBm
-37.028 dBm

S0~ N B LN
=

&

Span 60.00 MHz

Sweep 2.267 ms (1001 pts)

FLUNCTION VALUE i

Auto Tune

Center Freq
2,400000000 GHz

StartFreq
2,370000000 GHz

StopFreq
2.430000000 GHz

Auto

CF Step
6.000000 MHz
Man

Freq Offset
0Hz

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

nep.gmspxuum Amma Wﬁmmﬂqm Cunducted RV 2

mvnTypt.\:.R.i“-
i Freq 2463500000 S Z— +| Trig: Free Run AvglHold:>100/100
IFGain:Low ~ Atten: 18 dB

07:18:15 AM May ﬁgJﬁ=

TRAGE]
T (M s '.

|-

Freguency

Ref Offset 12,06 dB
10 dBidlv_ Ref 20.00 dBm

-9

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2463600000 GHz

StopFreq
2 613600000 GHz

Center 2.48330 GHz

#Res BW 100 kHz #VBW 300 kHz

2483 50 GHz
2484 16 GHz

-43 687 dBm
-43.554 dBm

S~ B Lo
z==

&

Span 60.00 MHz

Siveep 2.267 ms (1001 pts)

FLNCTICN Vi

CF Step
6.000000 MHz

|Auto Man

Freq Offset
0Hz
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Keysight Spectium Analyzer - AP 6(0M1316) 40882, Conducted RM I = |-
[ L [ &  [so@ oc | | SENSE:INT]

“enter Freq 13.015000000 GHz
F

TRG: Tast -..-..l Trig: Free Run
IFGain:Low #Arten: 30 dB

| ALIGN AUTO 0731
#Avg Type: RMS r Freguency

Auto Tune

Ref Offset 12,04 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

T Center Freq
(> 1 1 1 1 13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz

Auto Man
WTH FUNCTION

ZZZZE

L
24120 GHz -3.19 dBm
4.824 0 GHz -44.93 dBm
7.236 0 GHz -49.86 dBm Freq Offset
2.388 5 GHz -38.20 dBm 0 Hz

=S 0~ B L R =k

z
&

OUT OF BAND MID CH

Keysight Spectum Anslyzer - AP 6i041316) 40882, Conducted RM 2

enter Freq 13.015000000GHz ] __ ___  #AwTypeRMs : [ Frequency
FRO: Fast —— 1rig: Free Run ¢ __
IFGain:Low #Amen: 30 4B

Auto Tune

Ref Offset 12,06 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

- T Center Freq
O T T T T 13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz

Auto Man

L

2.437 0 GHz -3.67 dBm
4874 0 GHz -49.05 dBm
7.311 0 GHz -50.50 dBm Freq Offset
25.752 4 GHz -41.15 dBm 0 Hz

=S 00~ N B L

z
&
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

OUT OF BAND HIGH CH

Keysight Spectium Anslyzer - APy Gi01316) 40882, Conducted RM 2 = |-
L T o Tson  oc | T T T

PHO: Fast —— 17ig: Frea Run

504 oc STNSCHNT [ ALIGH AUTG T
enter Freq 13.015000000 GHz | #Avg Type: RMS -n—=|_' Frequency
IFGaln:Low #Aren: 30 4B neT|F

Auto Tune

Ref Offset 12,06 dB
10 dBldiv Ref 20.00 dBm
Log 580 !

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz

Auto Man
FURCTION WIDTH FLUNCTION VALUE

L
2.462 0 GHz 367 dBm
49240 GHz -48.06 dBm
7.386 0 GHz 5033 dBm Freq Offset
25.959 3 GHz -40.17 dBm 0 Hz

=S 00~ N B L

z
-
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.4. 802.11n HT20 MODE IN THE 2.4 GHz BAND

8.4.1.6 dB BANDWIDTH
LIMITS
FCC §15.247 (a) (2)
IC RSS-247 5.2 (1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth{Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 14.080 0.5
Mid 2437 14.080 0.5
High 2462 15.408 0.5

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Keysight Spectium Anslyzer - AP 6(0M1316) 40882, Conducted RM 2 = |-

07:32:11 AM May 16, 2016
TRAGE] 56

3 41200001 s #hvg Type:RMS Frequency
enter Freq 2.412000000 GT‘HNS: I i FreeRun < FETE
IFGaln:Low Arten: 18 dB net|F

Auto Tune
Ref Offset 12.04 dB
[I(I deidiv. - Ref 20.00 dBm
og

Center Freq
2.412000000 GHz

StartFreq
2,401000000 GHz

StopFreq
2.423000000 GHz

CF Step
2.200000 MHz
Auto Man

Freq Offset
0Hz

Center 2.41200 GHz Span 22.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

M [B STATUS
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

6 dB BANDWIDTH MID CH

Keysight Spectium Analyzer - AP S(1316) 40882, Conducted RM 2 P

4 S00  DC SENSLIINT | ALIGH AUTO 07:24:08 AM May 16, 2016 |

3 #Avg Type: RMS TRALE 56
enter Freq 2.437000000 GT‘HNS: e Trig: FresRun L bya
IFGain:Low Atten: 18 dB

Freguency

Auto Tune

Ref Offset 12.05 dB
EO dBldiv - Ref 20.00 dBm
-og

Center Freq
2437000000 GHz

StartFreq
2,426000000 GHz

StopFreq
2.448000000 GHz

CF Step
. 2.200000 MHz
1 |Auto Man

Freq Offset
0Hz

Center 2.43700 GHz Span 22.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

M Is-sm'ub

6 dB BANDWIDTH HIGH CH

Keysight Spectum Analyzer - AP S(M1316) 40882, Conducted RM 2 P
| L [ [soq_oc | | SENSE:INT] I ALIGN AUTC  [07:40:10 AM May 16, 2016 | F
enter Freq 2.462000000 GHz #Avg Type: RMS TAcE[TT3 75 6 requency
THO: Wide —— Trig: Free Run TVPE yavery
IFGain:Low Arten: 18 dB

Auto Tune

Ref Offset 12.05 dB
EO dBldiv - Ref 20.00 dBm
-og

Center Freq
2462000000 GHz

StartFreq
2,460000000 GHz

StopFreq
2.474000000 GHz

CF Step
2.400000 MHz
] |Auta Man

Freq Offset
0Hz

Center 2.46200 GHz Span 24.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|
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REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only. Testing per RSS-Gen Clause 6.6.

RESULTS
Channel| Frequency [99% Bandwidth
(MHz) (MHz)
Low 2412 17.7570
Mid 2437 17.5930
High 2462 17.4210

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

99% BANDWIDTH

BANDWIDTH LOW CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.412000000 GHz
#FGaln:Low

Canter Fraq: 2.412000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

07:32:50 44 May 18, 2016
Radie 5td: None

Avg|Held: 1001100

Radie Device: BTS

E=xE=

Ref Offset 12.04 dB
Ref 20.00 dBm

Freguency

CenterFreq
2.412000000 GHz

Center 2.412 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth

17.757 MHz
10.303 kHz
18.78 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

9.61 dBm

99.00 %
-26.00 dB

CF Step
4000000 MHz
[Auto Man

Freq Offset
0 Hz

BANDWIDTH MID CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.437000000 GHz
#FGaln:Low

Canter Frag: 2.437000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

07:25:16 44 May 18, 2016
Radie 5td: None

Avg|Held: 1001100

Radie Device: BTS

E=xE=

Ref Offset 12.06 dB
Ref 20.00 dBm

Freguency

CenterFreq
2,437000000 GHz

Center 2.437 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth

17.593 MHz
5.252 kHz
18.94 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

9.98 dBm

99.00 %
-26.00 dB

CF Step
4000000 MHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 11191821-E1
FCC ID: PNB-AXISM1065-LW

DATE: 2016-08-11
IC: 3919A-M1065LW

BANDWIDTH HIGH CH

Keysight Spectium Analyzer - AP Gi041316) 40852, Conducted RM 2

enter Freq 2.462000000 GHz
#FGaln:Low

Conter Fraq: 2462000000 GHz
‘—— Trig: Fres Run
#Aren: 30 dB

Avg|Held: 1001100

==

07:40:53 AM May 18, 2016

Radie 5td: None Freguency

Radie Device: BTS

Ref Offset 12.06 dB

10 dBidiv _Ref 20.00 dEBm

CenterFreq
2.462000000 GHz

Center 2.462 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz

Sweep 1ms CF Step

4.000000 MHz

Occupied Bandwidth

17.421 MHz
68.299 kHz
18.48 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

9.98 dBm

99.00 %
-26.00 dB

[Auto

Man

Freq Offset
0 Hz
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8.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
IC RSS-247 5.4 (4)

FCC - 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.

RSS - For DTSs employing digital modulation techniques operating in the bands 902-928 MHz

and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W.
Except as provided in Section 5.4(5), the e.i.r.p. shall not exceed 4 W.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.30 30.00 30 36 30.00
Mid 2437 1.30 30.00 30 36 30.00
High 2462 1.30 30.00 30 36 30.00
| Duty Cycle CF (dB)| 0.19 Included in Calculations of Corr'd Power
Results
Channel [Frequency| Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 11.90 12.09 30.00 -17.91
Mid 2437 11.83 12.02 30.00 -17.98
High 2462 11.93 12.12 30.00 -17.88
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8.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 5.2 (2)

RESULTS

| Duty Cycle CF (dB)] 0.19 [included in Calculations of Corr'd PSD
PSD Results

Channel | Frequency | Chain 0 | Total Limit [Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) | (dBm)| (dB)

Low 2412 -15.17 -14.98 8.0 -23.0
Mid 2437 -15.43 -15.24 8.0 -23.2
High 2462 -14.74 -14.55 8.0 -22.6

Test Performed: Jeff Cabrera
Test Date: 2016-05-18

PSD, Chain 0

PSD, Chain 0 LOW CH

Keysight Spectium Analyzer - AP 6(M1316) 40882, Conducted RM 2 = |-

- e SENSCINT] [ ALIGNAUTO  [07:33:52 AM May 18, 2016
Center Freq 2.412000000 GHz #avg Type: RMS TRACE] e Frequency
PNO: Wide —»— 1rig: Fres Run

IFGain:Low Arten: 18 dB

Auto Tune

Ref Offset 12.04 dB
[I(I dBldiv - Ref 20.00 dBm
-o0g

Center Freq
2.412000000 GHz

StartFreq
2,401000000 GHz

StopFreq
2.423000000 GHz

CF Step
2.200000 MHz
Auto Man

Freq Offset
0Hz

Center 2.41200 GHz Span 22.00 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 745.1 ms (1001 pts)

M Ife STATUS
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PSD, Chain 0 MID CH

Keysight Spectum Anslyzer - AP 6i041316) 40882, Conducted RM 2

IFGaln:Low

Ref Offset 12.05 dB
Ref 20.00 dBm

enter Freq 2.437000000 GHz wm% Trig: Fres Run
Arten: 18 dB

#hvg Type:RMS

07:125:45 AM Mar

|-

Freguency

Auto Tune

10 dBIdiv
Log

Center 2.43700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

M

Span 22.00 MHz

Sweep 745.1ms (1001 pts)

Ifs STATUS

Center Freq
2437000000 GHz

StartFreq
2,426000000 GHz

StopFreq
2.448000000 GHz

CF Step
2.200000 MHz
Auto Man

Freq Offset
0Hz

PSD, Chain 0 HIGH CH

Keysight Spectum Anslyzer - AP 6i041316) 40882, Conducted RM 2

“enter Freq 2.46%0]]0&).[)0 GHz

IFGaln:Low

Ref Offset 12.05 dB
Ref 20.00 dBm

THO: Wide _I_.__ Trig: Fres Run
Arten: 18 dB

#hvg Type:RMS

07:42:05 AM Mar

= |-

Freguency

Auto Tune

10 dBIdiv
Log

Center 2.46200 GHz
#Res BW 3.0 kHz

M

#VBW 9.1 kHz

Span 24.00 MHz

Sweep 8129 ms (1001 pts)

Ifs STATUS

Center Freq
2462000000 GHz

StartFreq
2,460000000 GHz

StopFreq
2.474000000 GHz

CF Step
2.400000 MHz
Auto Man

Freq Offset
0Hz

Page 57 of 95

UL LLC

12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: 11191821-E1 DATE: 2016-08-11
FCC ID: PNB-AXISM1065-LW IC: 3919A-M1065LW

8.4.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

FCC - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

RSS - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of root-mean-square averaging over
a time interval, as permitted under Section 5.4(4), the attenuation required shall be 30 dB
instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not
required.

RESULTS

Test Performed: Jeff Cabrera
Test Date: 2016-05-18
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IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Keysight Spectum Analyzer - AP S(M1316) 40682, Conducted RM 2

“enter Freq 2.437000000 GHz
NO: F.

Ref Offset 12.05 dB
EO deidiv. - Ref 20.00 dBm
_og

IFGaln:Low

| #avg Type:RMS
7 Trig: Free Run Avg|Hold:>100M100
Arten: 18 dB

07:26:57 AM May 16, 2016 |

THPE|M tnens
oeT|

= || e

Freguency

Auto Tune

Center 2.43700 GHz
#Res BW 100 kHz

M

Sweep 2.267 ms (1001 pts)|
T sar

us

Span 60.00 MHz

Center Freq
2437000000 GHz

StartFreq
2,407000000 GHz

StopFreq
2.467000000 GHz

CF Step
6.000000 MHz
Auto Man

Freq Offset
0Hz
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LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

KepmlpruumAnmu J\P\d.ﬁmlﬂﬁum Cnmhmsd RMZ = |-
SENSE:INT] ALIGH AUTD[a7:24152 MM Hay 18, 2016 Frequianicy
emer Freq 2. 400000000 GHz #Avg Type: RMS TRacE &
a NO: Fast | +| Trig: Free Run Avg|Hold:>100/100
IFGaln:Low Atten: 18 dB

Auto Tune

Ref Offset 12,04 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

Center Freq
2,400000000 GHz

StartFreq
2,370000000 GHz

StopFreq
2.430000000 GHz

Center 2.40000 GHz Span 60.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Siveep 2.267 ms [1 001 pts) 6.000000 MHz

|Auto Man
FUNCTION \

I —
2.399 58 GHz -38.932 dBm
2.400 00 GHz -40.619 dBm

Freq Offset
0Hz

S S~ B L

z
&

HIGH CHANNEL BANDEDGE

[ AUTHORIZED BAND EDGE HIGH CH _ |

Kepuyupruum An&,\m wammmm Cnmhmsd RMZ

WTO 07:43 -1J AM Hay 18, 201 ﬁ

G Frequency
emer Freq 2. 483500000 GHz #avg TYP! RMS &
. PNO: Tast ( -l Trig: Fres Run Avaold >100/100 G

IFGaln:Low Arten: 18 dB

Auto Tune

Ref Offset 12,06 dB
1 i‘ dBidiv  Ref 20.00 dBm
Log . .

Center Freq
2483500000 GHz

StartFreq
2463600000 GHz

StopFreq
2 613600000 GHz

Center 2.48350 GHz Span 60.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Siveep 2.267 ms [1 001 pts) 6.000000 MHz

|Auto Man
FUNCTION \

I —
2.483 650 GHz -46.691 dBm
2484 16 GHz -43.755 dBm

z

Freq Offset
0Hz

S SN B L

z
-
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OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Keysight Spectum Anslyzer - AP 6i041316) 40882, Conducted RM 2 ||
. T o reoe o T 5 il [ ALIGN AUTD [ 07:
#avg Type: RMS 7|  Frequency

SENSEAINT

enter Freq 13.015000000 GHz___|
FRO: Fast —— 1rig: Free Run
IFGain:Low #Amen: 30 4B

Auto Tune

Ref Offset 12,04 dB
10 dBldiv Ref 20.00 dBm
Log 580 !

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz
Auto Man
16 TRC| TH FLNCTIO ]

L
24120 GHz -4.36 dBm
4.824 0 GHz -46.86 dBm
7.236 0 GHz -48.99 dBm Freq Offset
2.388 4 GHz -40.26 dBm 0 Hz

=S 0~ B L R =k

z
-]

OUT OF BAND MID CH

Keysight Spectum Anslyzer - AP 6i041316) 40882, Conducted RM 2 ||

enter Freq 13.015000000GHz | _
FRO: Fast —— 1rig: Free Run
IFGain:Low #Amen: 30 4B

#hvg Wm‘RMS ) : S Frequency

Auto Tune

Ref Offset 12,06 dB
10 dBldiv Ref 20.00 dBm
Log 580 !

: . T Center Freq
0 1 1 1 . + 13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz
Auto Man
16 TRC| TH FLNCTIO

L

2.437 0 GHz -5.96 dBm
4874 0 GHz -48.74 dBm

7.311 0 GHz -49.65 dBm Freq Offset

256511 GHz -41.08 dBm 0 Hz

=S 00~ N B L

z
-
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OUT OF BAND HIGH CH
Kershtspecum Ay AP OOUSIO GEE Candciea iz N =
& . - SENSCINT — WP.‘RMS o 34 N Frequency

[|-sm

enter Freq 13.015000000 GHz___|
FRO: Fast —— 1rig: Free Run
IFGain:Low #Amen: 30 4B

Auto Tune
Ref Offset 12,06 dB
10 dBldiv Ref 20.00 dBm
Log 580 !

- 1 . - 1 1 Center Freq
0 I I I ! | 13.015000000 GHz

|

|

| | | [ [ | StartFreq
| 30.000000 MHz
!

StopFreq
26,000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2597000000 GHz

Auto Man
FURCTION WIDTH FLUNCTION VALUE i

L

2.462 0 GHz -4.03 dBm
4924 0 GHz -48.55 dBm

7.386 0 GHz -48.92 dBm Freq Offset

25.608 7 GHz -41.16 dBm 0 Hz

=S 00~ N B L

z
-]

Page 62 of 95
UL LLC FORM NO: 03-EM-F00858

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




	1.  ATTESTATION OF TEST RESULTS
	2.  TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4. CALIBRATION AND UNCERTAINTY
	4.1. MEASURING INSTRUMENT CALIBRATION
	4.2. SAMPLE CALCULATION
	4.3. MEASUREMENT UNCERTAINTY

	5. EQUIPMENT UNDER TEST
	5.1. DESCRIPTION OF EUT
	5.2. MAXIMUM OUTPUT POWER
	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5. WORST-CASE CONFIGURATION AND MODE
	5.6. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM FOR TESTS


	6. TEST AND MEASUREMENT EQUIPMENT
	7. MEASUREMENT METHODS
	8. ANTENNA PORT TEST RESULTS
	8.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE
	ON TIME AND DUTY CYCLE RESULTS
	DUTY CYCLE PLOTS
	2.4 GHz BAND

	8.2. 802.11b MODE IN THE 2.4 GHz BAND
	8.2.1. 6 dB BANDWIDTH
	LIMITS
	RESULTS
	6 dB BANDWIDTH

	8.2.2. 99% BANDWIDTH
	LIMITS
	RESULTS
	99% BANDWIDTH

	8.2.3. OUTPUT POWER
	LIMITS
	DIRECTIONAL ANTENNA GAIN
	RESULTS

	8.2.4. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS
	PSD, Chain 0

	8.2.5. OUT-OF-BAND EMISSIONS
	LIMITS
	RESULTS
	IN-BAND REFERENCE LEVEL
	LOW CHANNEL BANDEDGE
	HIGH CHANNEL BANDEDGE
	OUT-OF-BAND EMISSIONS


	8.3. 802.11g MODE IN THE 2.4 GHz BAND
	8.3.1. 6 dB BANDWIDTH
	LIMITS
	RESULTS
	6 dB BANDWIDTH

	8.3.2. 99% BANDWIDTH
	LIMITS
	RESULTS
	99% BANDWIDTH

	8.3.3. OUTPUT POWER
	LIMITS
	DIRECTIONAL ANTENNA GAIN
	RESULTS

	8.3.4. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS
	PSD, Chain 0

	8.3.5. OUT-OF-BAND EMISSIONS
	LIMITS
	RESULTS
	IN-BAND REFERENCE LEVEL
	LOW CHANNEL BANDEDGE
	HIGH CHANNEL BANDEDGE
	OUT-OF-BAND EMISSIONS


	8.4. 802.11n HT20 MODE IN THE 2.4 GHz BAND
	8.4.1. 6 dB BANDWIDTH
	LIMITS
	RESULTS
	6 dB BANDWIDTH

	8.4.2. 99% BANDWIDTH
	LIMITS
	RESULTS
	99% BANDWIDTH

	8.4.3. OUTPUT POWER
	LIMITS
	DIRECTIONAL ANTENNA GAIN
	RESULTS

	8.4.4. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS
	PSD, Chain 0

	8.4.5. OUT-OF-BAND EMISSIONS
	LIMITS
	RESULTS
	IN-BAND REFERENCE LEVEL
	LOW CHANNEL BANDEDGE
	HIGH CHANNEL BANDEDGE
	OUT-OF-BAND EMISSIONS




