TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12185759JD10E

ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

Results: 802.11n /40 MHz / SISO /BPSK / MCSO / Core 2

Duty cycle Corrected
Frequency Conducted correction Conducted Limit Margin
Channel Power Result
(MHz) factor (dB) Power (dBm) (dB)
(dBm)
(dBm)
Bottom 5270 20.0 0.1 20.1 24.0 3.9 Complied
Top 5310 13.8 0.1 13.9 24.0 10.1 Complied
Spectrum n‘? Spectrum '%’
Ref Level 30.00 dém  Offset 19.40 d6 @ RBW 1 MHz Ref Level 30.00 Bm  Offset 19.70 6 @ RBW 1 MHz
Att 25ds  SWT 1ms @ VBW 3MHz  Mode Sweep Att 25d8  SWT 1ms @ VBW 3MKz Mode Sweep
6L Count 200/200 SGL Count 200/200
(0.1rm View [01rm View
mi[1] 5.46 dBm) mi[1] -0.86 dBm)|
5.257890 GH| 5.315630 GHz
20 dom— 20 d
10 dBm— 10d
0 dem—rt 0
-10 dem— ~10 d8
-20 dem—r 20
.30 dem—} e -30 8
e N - I
-50 dBm— -50 dén
-60 dBm—t +60 d8
CF 5.27 GHz 1001 pts Span 120.0 MHz CF 5.31 GHz 1001 pts Span 120.0 MHz
Channel Power Channel Power
Bandwidth 72.53 MHz Power 19.97 dBm Tx Total 19.97 dBm Bandwidth 40.88 MHz Power 13.78 dBm Tx Total 13.78 dBm
Bjl J LTI ol ] ] UTTREIeDD &8
12185758 12185759
Date: 23.MAY.2018 11:13:25 Joate: 23.uAv.2028 11:15:18
Bottom Channel Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD10E

VERSION 1.0 ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.25-5. 35 GHz band) (continued)
Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1/ Core 2

Conducted Duty cycle Corrected
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) factor (dB) Power (dBm) (dB)
(dBm)
(dBm)
Single 5290 134 0.2 13.6 24.0 104 Complied
N | #]
Ref Level 30.00 d8m Offset 19.70 d8 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MKz Mode Sweep
SGL Count 200/200
@ 1”m View
Mi1[1] 4.15 dBm)|
5.277770 GHz|
20 di
10
0 M1
100
-20
-~
-40 de
-50 de - =)
60
CF 5.29 GHz 1001 pts Span 240.0 MHz
Channel Power
Bandwidth 82.72 MHz Power 13.40 dBm Tx Total 13.40 dBm
- =
12185759
[Date: 23.MAY.2018 11:17:12

Single Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD10E

VERSION 1.0 ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.47-5. 725 GHz band)

4.4.3. 5.47-5.725 GHz band

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN

FCC Reference: Part 15.407(a)(2)

Test Method Used: KDB 789033 D02 Section Il.E.2.b) and II.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
Note(s):

1. For conducted power tests where the duty cycle is >98%, the measurements were performed using a
signal analyser in accordance with FCC KDB 789033 II.E.2.b) Method SA-1. Where the duty cycle is
<98%, the measurements were performed in accordance with FCC KDB 789033 11.E.2.d) Method SA-
2. The signal analyser’s integration function was used to integrate across the 26 dB emission
bandwidth. The resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector
was used and sweep time was set to auto and 200 traces performed. The span was set to encompass
the entire 26 dB emission bandwidth. The channel power results are recorded in the tables below.

2. Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

3. For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured power in order to compute the average power during the
actual transmission time.

4. For all modes of operation, the antenna gain is < 6 dBi.

For details on antenna gains refer to Section 3.4 of this test report.

6. The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

7. The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 logio B, where B

is the previously measured 26 dB emission bandwidth in MHz. For U-NII-2C band, the 26 dB EBW is
greater than 20 MHz.

For B > 20 MHz —»
- log1o B > logq 20 —
— 10log,, B > 101logq( 20 -
— 11+ 10log( B> 11 + 10log4o 20 —
- 11+ 10log,o B >24.0 dBm

Therefore for measured emission bandwidths greater than 20 MHz, the lesser of the two limits is the
fixed limit of 250 mW (24.0 dBm). This was applied to the results.
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TEST REPORT

VERSION 1.0

SE

RIAL NO: UL-RPT-RP12185759JD10E

ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.47-5.

725 GHz band) (continued)

Results: 802.11a /20 MHz / SISO / BPSK /6 Mbps/ Core 2

Channel Power
Bandwidth 21.58 MHz

Power 13.91 dBm

Tx Total 13.91 dBm

Frequency Conducted Limit Margin
Channel (MH2) Power (dBm) (dBm) (dB) Result
Bottom 5500 13.9 24.0 10.1 Complied
Middle 5580 19.2 24.0 4.8 Complied
Top 5700 11.7 24.0 12.3 Complied
Spectrum ] @ Spectrum %’
Ref Level 30.00 d8m  Offset 20.50 d& @ RBW 1 MHz Ref Level 30.00 dBm  Offset 20.10 d&8 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MHz Mode Sweep Att 25d8 SWT 1ms @ VBW 2MHz Mode Sweep
SGL Count 200/200 SGL Count 200/200
1Rm View [@ 1R View
mi[1]) 2.49 dBm) mi[1] 7.70 dBm)
5.4967630 GHz| 5.5758040 GHZ|
20 d 20 d
10 d 10 d
0 0
-10 di ~10 d8
-20 df -20 dB
30 d 30 de et [,
b M/l \m\
—
-50 S0
.60 di 60 dB
CF 5.5 GHz 1001 pts Span 60.0 MHz CF 5.58 GHz 1001 pts ﬂEun 60.0 MHz
Channel Power

Bandwidth 27.63 MHz

Power 19.18 dBm Tx Total 19.18 dBm

)

12185759
pace: 23.Mav.2018 11:19:06

! i
J

)

12185759

pate: 23.MAY.2018 11:21:01

J NN

Bottom Channel

Spectrum ]

Att 25ds  SWT
SGL Count 200/200

Ref Level 30.00 dém Offset 19.80 d8 @ RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

1Rm View

Mmi[1]

0.39 dBm)|
5.6944860 GHz|

20 df

CF 5.7 GHz

1001 pts

Span 60.0 MHz

Channel Power
Bandwidth 21.58 MHz

Power 11.73 dBm

Tx Total 11.73 dBm

! )

12185759
paze: 22.MAY.2018 11:22:55

) il
J

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP12185759JD10E

ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.47-5.

725 GHz band) (continued)

Results: 802.11n /20 MHz / SISO /BPSK /MCS0/Co re 2

Bandwidth 22.06 MHz

Power 13.90 dBm

Tx Total 13.90 dBm

Bandwidth 30.93 MHz

Power 19.34 dBm

Frequency Conducted Limit Margin
Channel (MH2) Power (dBm) (dBm) (dB) Result
Bottom 5500 13.9 24.0 10.1 Complied
Middle 5580 19.3 24.0 4.7 Complied
Top 5700 12.1 24.0 11.9 Complied
Spectrum ] @ Spectrum %’
Ref Level 30.00 d8m  Offset 20.50 d& @ RBW 1 MHz Ref Level 30.00 dBm  Offset 20.10 d&8 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MHz Mode Sweep Att 25d8 SWT 1ms @ VBW 2MHz Mode Sweep
SGL Count 200/200 SGL Count 200/200
1Rm View [@ 1R View
mi[1]) 2.34 dBm) mi[1] 7.74 dBm)|
5.5020380 GHz| 5.5848550 GHZ|
20 d 20 d
10 d 10 d
0 0
-10 di ~10 d8
-20 df -20 dB
04 -30 d8 M""'w = “J
- I M
-50 S0
.60 di 60 dB
CF 5.5 GHz 1001 pts Span 60.0 MHz CF 5.58 GHz 1001 pts ﬂEun 60.0 MHz
Channel Power Channel Power

Tx Total 19.34 dBm

)

12185759
pace: 23.Mav.2018 11:24:50

! i
J

)

12185759
Date: 23.MAY.2018 11:26:50

J

Bottom Channel

Spectrum ]

Att 25ds  SWT
SGL Count 200/200

Ref Level 30.00 dém Offset 19.80 d8 @ RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

1Rm View

Mmi[1]

0.40 dBm)|
5.6957440 GHz|

20 df

CF 5.7 GHz

1001 pts

Span 60.0 MHz

Channel Power
Bandwidth 22.00 MHz

Power 12.09 dBm

Tx Total 12.09 dBm

! )

12185759
paze: 22.MAY.2018 11:28:47

) il
J

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP12185759JD10E

ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.47-5.

725 GHz band) (continued)

Results: 802.11n /40 MHz / SISO /BPSK /MCS0/Co re 2

Duty cycle Corrected
Channel Frequency COSg\l,Jv(g.red correction Conducted Limit Margin Result
(MHz) factor (dB) Power (dBm) (dB)
(dBm)
(dBm)
Bottom 5510 12.2 0.1 12.3 24.0 11.7 Complied
Middle 5590 21.6 0.1 21.7 24.0 2.3 Complied
Top 5670 16.2 0.1 16.3 24.0 7.7 Complied
Spectrum '%' Spectrum ﬂé’
Ref Level 30,00 dém _ Offset 20.40 d6 @ RBW 1Mz Ref Level 30.00 dm _ Offset 20.20 d6 @ RBW 1 Mrz
Att 25d8  SWT 1ms @ VBW 3MHz  Mode Sweep Att 25d8  SWT 1ms @ VBW 3MHz Mode Sweep
SGL Count 200/200 SGL Count 200/200
| |
mi[1] -2.13 dem)| [ 7.00 dem)|
5.516230 GH2] 5.587240 GHz]
20 d8r 1
10 d8;
0.
-10d
-20 df
.30 di
40 dB
-50
60 di
CF 5.51 GHz 1001 pts Span 120.0 MHz | CF 5.59 GHz 1001 pts Mm
Channel Power Channel Power
Bandwidth 41.00 MHz Power 12,23 dBm Tx Total 12.23 dBm Bandwidth 92.55 MHz Power 21.55 dBm Tx Total 21.55 dBm

)|l

12185759
pate: 22.MA¥.2018 11:30:43

I

12185759
pate: 23.MAY.2018 11:34:35

J

Bottom Channel

Spectrum

<@

Att 25ds  SWT
SGL Count 200/200

Ref Level 30.00 d8m Offset 19.60 d8 @ RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

1RM View

[

1.52 dBm)
5.661130 GHz|

20 df

60 di

CF 5.67 GHz

1001 pts

Channel Power
Bandwidth 44.60 MHz

Power 16.21 dBm

Tx Total 16.21 dBm

Span 120.0 MHz

)

] CLTEITID o

12185759
pate: 23.MAY.2018 11:36:35

Top Channel

Middle Channel

UL VS LTD
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SERIAL NO: UL-RPT-RP12185759JD10E
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Transmitter Maximum Conducted Output Power (5.47-5.

725 GHz band) (continued)

Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1/ Core 2

Duty cycle Corrected
Conducted . . .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) factor (dB) Power (dBm) (dB)
(dBm)
(dBm)
Bottom 5530 12.3 0.2 125 24.0 11.5 Complied
Top 5610 17.6 0.2 17.8 24.0 6.2 Complied
Spectrum ] E Spectrum ] @
Ref Level 30.00 d8m Offset 20.10 d8 @ RBW 1 MHz Ref Level 30,00 d8m Offset 19.90 d8 @ RBW 1 MHz
Att 25d3 SWT ims @ VBW 3MHz  Mode Sweep Att 25d8 SWT 1ms @ VBW 3MHz Mode Sweep
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
mi[1] 5.03 dBm)| | l ’ m1[1] 0.16 dBm)|
5.540790 GHZ| 5.598010 GHZ|
20 di 20 df t t t t
10 10
M1
0 ML od
10 -10 di
.20 -20
30 di -30
et e, .
-40 d 40 dom— T . | e -
o ) e, R— O
50 -50
60 d 60 df
CF 5.53 GHz 1001 pts Span 240.0 MHz CF 5.61 GHz 1001 pts Span 240.0 MHz
Channel Power Channel Power
Bandwidth 82.24 MHz Power 12.31 dBm Tx Total 12.31 dBm Bandwidth 102.62 MHz Power 17.59 dBm Tx Total 17.59 dBm
) L] ( "
12185759 12185759
[Date: 23.MAY.2018 11:38:29 [Date: 23.MAY.2018 11:40:24
Bottom Channel Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD10E

VERSION 1.0 ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (Stradd| e Channels)

4.4.4. Channels that straddle the U-NII-2C and U-NII-3 b __ands

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN

FCC Reference: Part 15.407(a)(2)

Test Method Used: KDB 789033 D02 Section Il.E.2.b) and II.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
Note(s):

1. Channels that straddle the U-NII-2C and U-NII-3 bands at 5725 MHz need to meet requirements of
both U-NII bands. Due to maximum conducted power limit being more stringent on U-NII-2C,
compliance is shown against the limits of U-NII-2C. By default, the EUT also complies on U-NII-3.

2. For conducted power tests where the duty cycle is >98%, the measurements were performed using a
signal analyser in accordance with FCC KDB 789033 II.E.2.b) Method SA-1. Where the duty cycle is
<98%, the measurements were performed in accordance with FCC KDB 789033 1l.E.2.d) Method SA-
2. The signal analyser’s integration function was used to integrate across the 26 dB emission
bandwidth. The resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector
was used and sweep time was set to auto and 200 traces performed. The span was set to encompass
the entire 26 dB emission bandwidth. The channel power results are recorded in the tables below.

3. Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

4. For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured power in order to compute the average power during the
actual transmission time.

5. For all modes of operation, the antenna gain is < 6 dBi.

6. For details on antenna gains refer to Section 3.4 of this test report.

7. The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

8. The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 logio B, where B

is the previously measured 26 dB emission bandwidth in MHz. The 26 dB EBW is greater than 20
MHz.

For B > 20 MHz —»
- log,o B > logq 20 =
— 10log;o B > 101logq( 20 -
- 11+ 10logoB > 11 + 10log,, 20 —
- 11+ 10log,o B >24.0 dBm

Therefore for measured emission bandwidths greater than 20 MHz, the lesser of the two limits is the
fixed limit of 250 mW (24.0 dBm). This was applied to the results.
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VERSION 1.0

SERIAL NO: UL-RPT-RP12185759JD10E

ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (Straddl

e Channels) (continued)

Results: 802.11a /20 MHz / SISO / BPSK /6 Mbps/ Core 2

Frequency Conducted Limit Margin
Channel (MH2) Power (dBm) (dBm) (dB) Result
Single 5720 19.6 24.0 4.4 Complied
Spectrum ] %’
Ref Level 30.00 d8m Offset 20.00 dé @ RBW 1 MHz
Att 25ds  SWT 1ms @ VBW 2MHz  Mode Sweep
SGL Count 200/200
@ 1R View
8.17 dBm)|
5.7174830 GHZ|
CF 5.72 GHz 1001 pts Span 60.0 MHz
Channel Power
Bandwidth 35.48 MHz Power 19.58 dBm Tx Total 19.58 dBm
)| CARRITATS
12185759
[Date: 23.MAY.2018 11:43:14
Single Channel
Results: 802.11n /20 MHz / SISO /BPSK/MCS0/Co re 2
Frequency Conducted Limit Margin
Channel (MH2) Power (dBm) (dBm) (dB) Result
Single 5720 19.6 24.0 4.4 Complied
Spectrum ] %‘
Ref Level 30.00 d8m Offset 20.00 d6 @ RBW 1 MHz
Att 25ds  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 200/200
1Rm View
m1[1] 7.97 dém|
5.7152050 GHZ|
20 d8m—
10 d8m—
0 d8m—1
=10 dem—
-20 dBm—
i‘tﬁmf \w
srpll
-50 dém—
60 dem—
CF 5.72 GHz 1001 pts Span 60,0 MHZ |
Channel Power
Bandwidth 39.80 MHz Power 19.58 dBm Tx Total 19.58 dBm
)il LTI
12185759
Date: 23.MAY.2018 11:45:51
Single Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD10E

VERSION 1.0 ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (Straddl e Channels) (continued)
Results: 802.11n /40 MHz / SISO / BPSK/MCS0/Co re 2

Corrected
Conducted Duty cycle o .
Channel Fre(&u:;)cy Power correction Coggyv(;tred (:g:]f) M(Zré’)m Result
(dBm) factor (dB) (dBm)
Single 5710 21.7 0.1 21.8 24.0 2.2 Complied
Spectrum l%l
Ref Level 30.00 d8m Offset 19.90 d6 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 200/200
1Rm View

7.18 dBm)
5.695010 GHz]

CF 5.71 GHz

1001 pts Span 120.0 MHz
Channel Power
Bandwidth 101.42 MHz Power 21.70 dBm Tx Total 21.70 dBm
bj J e

12185759

pate: 23.MA¥.2018 11:48:23

Single Channel
Results: 802.11ac /80 MHz / SISO / BPSK /MCS0x1/ Core 2

Corrected
Frequency Conducted Duty cycle Conducted Limit Margin
Channel (MH2) Power correction Power (dBm) (dB) Result
(dBm) factor (dB) (dBm)
Single 5690 21.8 0.2 22.0 24.0 2.0 Complied
Spectrum ﬂ%l
Ref Level 30.00 dBm Offset 19.70 d6 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MKz Mode Sweep
SGL Count 200/200
1Rm View
[4.43 dBm|
5.677770 GHz|
CF 5.69 GHz 1001 pts Sznn 240.0 MHz
Channel Power
Bandwidth 195.64 MHz Power 21.75 dBm Tx Total 21.75 dBm
J{ ] Y )
12185759
Date: 23.MAY.2018 11:51:04
Single Channel
ULVSLTD
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD10E

VERSION 1.0 ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band)

4.4.5. 5.725-5.85 GHz band

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN

FCC Reference: Part 15.407(a)(3)

Test Method Used: KDB 789033 D02 Section Il.E.2.b) and II.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
Note(s):

1. For conducted power tests where the duty cycle is >98%, the measurements were performed using a
signal analyser in accordance with FCC KDB 789033 II.E.2.b) Method SA-1. Where the duty cycle is
<98%, the measurements were performed in accordance with FCC KDB 789033 11.E.2.d) Method SA-
2. The signal analyser’s integration function was used to integrate across the 26 dB emission
bandwidth. The resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector
was used and sweep time was set to auto and 200 traces performed. The span was set to encompass
the entire 26 dB emission bandwidth. The channel power results are recorded in the tables below.

2. Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

3. For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured power in order to compute the average power during the
actual transmission time.

4. For all modes of operation, the antenna gain is < 6 dBi.

For details on antenna gains refer to Section 3.4 of this test report.

6. The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

7. The FCC Part 15.407(a)(3) limit shall not exceed 1 W (30.0 dBm).
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VERSION 1.0 ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band) (continued)
Results: 802.11a /20 MHz / SISO / BPSK /6 Mbps/ Core 2

Frequency Conducted Limit Margin
Channel (MH2) Power (dBm) (dBm) (dB) Result
Bottom 5745 21.4 30.0 8.6 Complied

Middle 5785 21.2 30.0 8.8 Complied
Top 5825 20.7 30.0 9.3 Complied

Spectrum [’@'] Spectrum %’
Ref Level 30.00 d8m Offset 20.00 d& @ RBW 1 MHz Ref Level 30.00 dém  Offset 19.70 d6 @ RBW 1 MHz
Att 25ds  SWT 1ms @ VBW 3MHz  Mode Sweep Att 25ds  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 200/200 SGL Count 200/200
1Rm View @ 1Rm View
9.88 dBm)|

10.07 dBm)|
5.7517730 GHz|

5.7805040 GHz|

CF 5.745 GHz 1001 pts Spen 60.0 MHz CF 5.785 GHz 1001 pts Span 60.0 MHz
- Span00.0MAz )
Channel Power

Channel Power
Bandwidth 41.54 MHz Power 21.42 dBm

)| ]

Tx Total 21.42 dBm Bandwidth 40.82 MHz Power 21.16 dBm Tx Total 21.16 dBm

) ]

12185759
pate: 23.Ma¥.2018 11:56:12

12185759
pate: 23.MAY.2018 11:53:43

Bottom Channel Middle Channel
Spectrum %’
Ref Level 30.00 dém  Offset 20.50 d&@ @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MHz Mode Sweep
SGL Count 200/200
1Rm View

9.56 dBm)|
5.8200250 GHZ|

mi[1]

20 d8m—t

10 d3m—

0 dem—ri

~10 dem—

-20 dBm—

]

-40 dBm—

| 739

-50 dBm—

<60 dem—

CF 5.825 GHz 1001 pts Span 60.0 MHz
Channel Power
Bandwidth 40.88 MHz Power 20.66 dBm Tx Total 20.66 dBm

LI J

12185759

pate: 23.MAY.2018 11:58:39

Top Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11n /20 MHz / SISO /BPSK /MCS0/Co re 2

Frequency Conducted Limit Margin
Channel (MH2) Power (dBm) (dBm) (dB) Result
Bottom 5745 21.3 30.0 8.7 Complied
Middle 5785 20.8 30.0 9.2 Complied
Top 5825 20.8 30.0 9.2 Complied
Spectrum [’@] Spectrum %’
Ref Level 30,00 dbm _ Offset 20.00 d6 @ RBW 1Mz Ref Level 30.00 dém _ Offset 10.70 66 @ RBW 1Mz
At 25d3  SWT 1ms @ VBW 3MHz  Mode Sweep At 2508 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 200/200 SGL Count 200/200
1R View [ 1°m View
m1[1] [ 9.60 dBm] 9.14 dBm|
o 5.7521930 GHZ] 5.7791860 GH2
10 dBm—
0 dsm—
~10 dom—
.20 dBm—}
-40 dBm—
250 dBm—}
.60 dBm—}
CF 5.745 GHz 1001 pts Span 60.0 MHZ | CF 5.785 GHz 1001 pts E.nm
Channel Power

Channel Power
Bandwidth 46.21 MHz

Tx Total 21.33 dBm

Power 21.33 dBm

Bandwidth 45.20 MHz Power 20.84 dBm Tx Total 20.84 dBm

]l

J

12185759
pate: 23.Ma¥.2018 122:01:09

) ]

12185759
pate: 23.MA¥.2018 12:03:35

Bottom Channel

20 ddm—t
10 d3m—
0 dem—ri
~10 dem—
-20 dBm—

pd

-40 dBm—

60 dem—

CF 5.825 GHz

Spectrum %’
Ref Level 30.00 dém Offset 20.50 d8 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MHz Mode Sweep
SGL Count 200/200
1Rm View
Mm1[1] | 9.14 dBm]

5.8175070 GHZ|

Span 600 Ve |

1001 pts

|Channel Power
Bandwidth 46.09 MHz

Power 20.79 dBm Tx Total 20.79 dBm

LI

J

12185759
pate: 23.MAY.2018 12:06:07

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band) (continued)

Results: 802.11n /40 MHz / SISO /BPSK /MCS0/Co re 2

Corrected
Conducted Duty cycle . .
Channel Friﬂﬂu:;)cy Power correction Coggcjvc;tred (Ia'g::) M(?jrg;n Result
(dBm) factor (dB) (dBm)
Bottom 5755 21.3 0.1 21.4 30.0 8.6 Complied
Top 5795 20.8 0.1 20.9 30.0 9.1 Complied
Spectrum ‘%’ Spectrum nvn
Ref Level 30.00 dém Offset 19.70 d8 @ RBW 1 MHz Ref Level 30.00 dBm Offset 20.10 d8 @ RBW 1 MHz
Att 25d8  SWT 1ms @ VBW 3MHz  Mode Sweep Att 25ds  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 200/200 SGL Count 200/200
[@ 1R View
6,80 dm| [ 6.57 dBm)|
5.787810 GHz|

5.760990 GHZ]

Span 120.0 MHz

CF 5.755 GHz 1001 pts Span 120.0 MHz CF 5.795 GHz 1001 pts
Channel Power Channel Power
Bandwidth 101.90 MHz Power 21.34 dBm Tx Total 21.34 dBm Bandwidth 94.95 MHz Power 20.80 dBm Tx Total 20.80 dBm
J L ] J T o
12185759 12105759
Iace: 23.MAY.2018 12:08:34 ace: 23.MAY.2018 12:11:00
Top Channel

Bottom Channel
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Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band) (continued)

Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1/ Core 2

Conducted Duty cycle Corrected
Channel Fr?ﬂﬂu:;)cy Power correction Co;g\l;v(;tred (Ia'énrg) M(ng)m Result
(dBm) factor (dB) (dBm)
Single 5775 16.3 0.2 16.5 30.0 135 Complied

Spectrum ] [E
Ref Level 30.00 d8m Offset 19.50 d8 @ RBW 1 MHz
Att 25ds  SWT 1ms @ VBW 3MKz Mode Sweep
SGL Count 200/200

@ 1”m View

’ l m1[1] vlwl”(fldfiw‘n
e | [ f
10
M1

-

i

-20

0] =

oty e

50 df
60 d

CF 5.775 GHz 1001 pts Span 240.0 MHz

Channel Power

Bandwidth 93.99 MHz Power 16.30 dBm Tx Total 16.30 dBm
- =
12185759
Single Channel
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4.5. Transmitter Maximum Power Spectral Density

4.5.1. 5.15-5.25 GHz band

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN

FCC Reference: Part 15.407(a)(1)(iv)

Test Method Used: KDB 789033 D02 Section II.F. referencing II.E.2.b) and II.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
Note(s):
1. Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal

N o g &

analyser in accordance with KDB 789033 Il. F referencing I1.E.2.b) Method SA-1 and II.E.2.d) Method
SA-2.

Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured maximum power spectral density in order to compute the
average maximum power spectral density during the actual transmission time.

FCC Part 15.407(a)(1)(iv) limit for PSD is <11 dBm/MHz.
For all modes of operation, the antenna gain is < 6 dBi.
For details on antenna gains refer to Section 3.4 of this test report.

The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.4 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / SISO/ BPSK /6 Mbps/ Core 2

Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5180 3.6 11.0 7.4 Complied
Middle 5200 8.1 11.0 2.9 Complied
Top 5240 8.7 11.0 2.3 Complied
Results: 802.11n /20 MHz / SISO / BPSK /MCS0/Co re 2
Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5180 3.3 11.0 7.7 Complied
Middle 5200 7.7 11.0 3.3 Complied
Top 5240 8.4 11.0 2.6 Complied
Results: 802.11n /40 MHz / SISO / BPSK/MCS0/Co re 2
Duty cycle Corrected - .
Channel Friﬂﬂu:;)cy ( dBnI:S/I\D/IHz) correction PSD ( dBIFr:n;l:lez) M(?jrg)m Result
factor (dB) (dBm /MHz)
Bottom 5190 -0.3 0.1 -0.2 11.0 11.2 Complied
Top 5230 5.4 0.1 55 11.0 55 Complied
Results: 802.11ac /80 MHz / SISO / BPSK/MCS0x1/ Core 2
Duty cycle Corrected - .
Channel Fre(ﬂ/lu:;cy ( dBnF:lsllaHz) correction PSD ( chﬁln;I:;IHz) M(zrg)ln Result
factor (dB) (dBm /MHz)
Single 5210 -5.3 0.2 -5.1 11.0 16.1 Complied
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Transmitter Maximum Power Spectral Density (5.25-5. 35 GHz band)

4.5.2. 5.25-5.35 GHz band

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN
FCC Reference: Part 15.407(a)(2)
Test Method Used: KDB 789033 D02 Section II.F. referencing 1.E.2.b) and Il.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
NO’[GfS!Z
1. Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal

N oo g &

analyser in accordance with KDB 789033 Il. F referencing I1.E.2.b) Method SA-1 and II.E.2.d) Method
SA-2.

Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured maximum power spectral density in order to compute the
average maximum power spectral density during the actual transmission time.

FCC Part 15.407(a)(2) limit for PSD in the 5.25-5.35 GHz band is <11 dBm/MHz.
For all modes of operation, the antenna gain is < 6 dBi.
For details on antenna gains refer to Section 3.4 of this test report.

The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.4 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz band) (continued)

Results: 802.11a/20 MHz / SISO/ BPSK /6 Mbps/ Core 2

Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5260 8.6 11.0 2.4 Complied
Middle 5280 8.1 11.0 2.9 Complied
Top 5320 3.8 11.0 7.2 Complied
Results: 802.11n /20 MHz / SISO / BPSK /MCS0/Co re 2
Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5260 8.4 11.0 2.6 Complied
Middle 5280 8.1 11.0 2.9 Complied
Top 5320 3.4 11.0 7.6 Complied
Results: 802.11n /40 MHz / SISO / BPSK/MCS0/Co re 2
Duty cycle Corrected - .
Channel Friﬂﬂu:;)cy ( dBnI:S/I\D/IHz) correction PSD ( dBIFr:n;l:lez) M(?jrg)m Result
factor (dB) (dBm /MHz)
Bottom 5270 5.5 0.1 5.6 11.0 5.4 Complied
Top 5310 -0.9 0.1 -0.8 11.0 11.8 Complied
Results: 802.11ac /80 MHz / SISO / BPSK/MCS0x1/ Core 2
Duty cycle Corrected - .
Channel Freﬂ/lu:ncy dB PS/BH correction PSD ch;n;&H Mzrgln Result
(MHz) | (dBM/MHZ) | toctor (dB) | (dBm MHz) | ¢ 2) (dB)
Single 5290 -4.1 0.2 -3.9 11.0 14.9 Complied
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Transmitter Maximum Power Spectral Density (5.47-5. 725 GHz band)

4.5.3. 5.47-5.725 GHz band

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN
FCC Reference: Part 15.407(a)(2)
Test Method Used: KDB 789033 D02 Section II.F. referencing 1.E.2.b) and Il.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
NO’[GfS!Z
1. Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal

N oo g &

analyser in accordance with KDB 789033 Il. F referencing I1.E.2.b) Method SA-1 and II.E.2.d) Method
SA-2.

Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured maximum power spectral density in order to compute the
average maximum power spectral density during the actual transmission time.

FCC Part 15.407(a)(2) limit for PSD in the 5.47-5.725 GHz band is <11 dBm/MHz.
For all modes of operation, the antenna gain is < 6 dBi.
For details on antenna gains refer to Section 3.4 of this test report.

The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.4 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.
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Transmitter Maximum Power Spectral Density (5.47-5.

725 GHz band) (continued)

Results: 802.11a/20 MHz / SISO/ BPSK /6 Mbps/ Core 2

Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5500 2.5 11.0 8.5 Complied
Middle 5580 7.7 11.0 3.3 Complied
Top 5700 0.4 11.0 10.6 Complied
Results: 802.11n /20 MHz / SISO / BPSK /MCS0/Co re 2
Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5500 2.3 11.0 8.7 Complied
Middle 5580 7.7 11.0 3.3 Complied
Top 5700 0.4 11.0 10.6 Complied
Results: 802.11n /40 MHz / SISO / BPSK/MCS0Q/Co re 2
Duty cycle Corrected - .
Channel Fr?ﬂﬂu:;)cy ( dBnI:S/I\D/IHz) correction PSD ( dBIFr:n;l:lez) M(?jrg)m Result
factor (dB) (dBm /MHz)
Bottom 5510 -2.1 0.1 -2.0 11.0 13.0 Complied
Middle 5590 7.0 0.1 7.1 11.0 3.9 Complied
Top 5670 15 0.1 1.6 11.0 9.4 Complied
Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1/ Core 2
Duty cycle Corrected o .
Frequency PSD f Limit Margin
Channel correction PSD Result
(MHz) (dBm MHz) | ©dB) | (dBm MH2) (dBm /MHz) (dB)
Bottom 5530 -5.0 0.2 -4.8 11.0 15.8 Complied
Top 5610 0.2 0.2 0.4 11.0 10.6 Complied
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Transmitter Maximum Power Spectral Density (Straddl e channels)

4.5.4. Channels that straddle the U-NII-2C and U-NII-3 b __ands

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN
FCC Reference: Part 15.407(a)(2)
Test Method Used: KDB 789033 D02 Section II.F. referencing 1.E.2.b) and Il.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
NO’[GfS!Z
1. Channels that straddle the U-NII-2C and U-NII-3 bands at 5725 MHz, need to meet requirements of

© N o a

both U-NII bands. Due to maximum power spectral density limit being more stringent on U-NII-2C,
compliance is shown against the limits of U-NII-2C. By default the EUT also complied on U-NII-3.

Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal
analyser in accordance with KDB 789033 II. F referencing I1.E.2.b) Method SA-1 and II.E.2.d) Method
SA-2.

Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured maximum power spectral density in order to compute the
average maximum power spectral density during the actual transmission time.

FCC Part 15.407(a)(2) limit for PPSD in the 5.47-5.725 GHz band is <11 dBm/MHz.
For all modes of operation, the antenna gain is < 6 dBi.
For details on antenna gains refer to Section 3.4 of this test report.

The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.4 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.
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Transmitter Maximum Power Spectral Density (Straddl

e channels) (continued)

Results: 802.11a /20 MHz / SISO/ BPSK /6 Mbps/ Core 2

Frequency PSD Limit Margin
Channel (MH2) (dBm /MH2) (dBm /MH2) (dB) Result
Single 5720 8.2 11.0 2.8 Complied
Results: 802.11n /20 MHz / SISO / BPSK /MCS0 /Co re 2
Frequency PSD Limit Margin
Channel (MHz) (dBm /MH2) (dBm /MHz) (dB) Result
Single 5720 8.0 11.0 3.0 Complied
Results: 802.11n /40 MHz / SISO / BPSK /MCS0/Co re 2
Duty cycle Corrected - .
Channel Frequency PSD correction PSD Limit Margin Result
(MHz) (dBm /MHz) | ¢ o @B) | (dBm MH?) (dBm /MHz) (dB)
Single 5710 7.2 0.1 7.3 11.0 3.7 Complied
Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1/ Core 2
Duty cycle Corrected o .
Frequency PSD f Limit Margin
Channel (MHz) | (dBm /MHz) f{fcrtroercg'doé‘) ( i gz | (@BmIMH2) (dB) Result
Single 5690 4.4 0.2 4.6 11.0 6.4 Complied
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Transmitter Maximum Power Spectral Density (5.725-5 .85 GHz band)

4.5.5. 5.725-5.85 GHz band

Test Summary:

Test Engineer: Max Passell Test Date: 23 May 2018
Test Sample Serial Number: C02WCO003JMFN
FCC Reference: Part 15.407(a)(3)
Test Method Used: KDB 789033 D02 Section II.F. referencing 1.E.2.b) and Il.E.2.d)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 54
NO’[GfS!Z
1. Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal

analyser in accordance with KDB 789033 Il. F referencing I1.E.2.b) Method SA-1 and II.E.2.d) Method
SA-2.

Measurements were performed using configurations detailed in Section 3.5 of this test report on the
relevant channels.

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in
Section 4.1 was added to the measured maximum power spectral density in order to compute the
average maximum power spectral density during the actual transmission time.

FCC Part 15.407(a)(3) limit for PPSD in the 5.725-5.85 GHz operating band is <30 dBm/500 kHz.

In accordance with ANSI C63.10 Section 4.1.4.1, use of bandwidths greater than those specified can
produce higher readings. Compliance against the applicable limits is shown using a 1 MHz resolution
bandwidth. This was deemed worst case.

For all modes of operation, the antenna gain is < 6 dBi.
For details on antenna gains refer to Section 3.4 of this test report.

The signal analyser was connected to the RF port on the EUT using an RF switch, suitable attenuation
and RF cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.4 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.

ULVSLTD Page 81 of 117




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12185759JD10E

ISSUE DATE: 27 JUNE 2018

Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11a /20 MHz / SISO /BPSK /6 Mbps / C ore 2

Frequency PSD Limit Margin
Channel (MH2) (dBm/1MHzZ) | (dBm /500 kHz) (dB) Result
Bottom 5745 10.1 30.0 19.9 Complied
Middle 5785 9.9 30.0 20.1 Complied
Top 5825 9.6 30.0 20.4 Complied
Results: 802.11n /20 MHz / SISO / BPSK /MCS0/Co re 2
Frequency PSD Limit Margin
Channel (MH2) (dBm/1MHZ) | (dBm /500 kHz) (dB) Result
Bottom 5745 9.6 30.0 20.4 Complied
Middle 5785 9.1 30.0 20.9 Complied
Top 5825 9.1 30.0 20.9 Complied
Results: 802.11n /40 MHz / SISO / BPSK/MCS0/Co re 2
PSD Duty cycle Corrected Limit .
Channel F’e(‘li‘,l”ﬁ;)cy @Bm/1 | corection | PSD(dBm/ | (dBm /500 M("z‘j’g)'” Result
MHz) factor (dB) 1 MHz) kHz)
Bottom 5755 6.8 0.1 6.9 30.0 23.1 Complied
Top 5795 6.6 0.1 6.7 30.0 23.3 Complied
Results: 802.11ac /80 MHz / SISO / BPSK/MCS0x1/ Core 2
PSD Duty cycle Corrected Limit .
Channel Fre(ﬂ/lu:;cy (dBm/1 correction PSD (dBm/ | (dBm /500 M(zrg)ln Result
MHz) factor (dB) 1 MHz) kHz)
Single 5775 -1.1 0.2 -0.9 30.0 30.9 Complied
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5. Radiated Test Results

5.1. Transmitter Out of Band Radiated Emissions <1 GHz

Test Summary:

Test Engineer: Marco Zunarelli Test Date: 16 May 2018
Test Sample Serial Number: C02WCO00DJIMFL

FCC Reference: Parts 15.407(b)(2),(6),(7) & 15.209(a)

Test Method Used: KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.5
Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 39
Notegs!:

1. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

2. Pre-scans were performed with the EUT transmitting in the band 5.725 to 5.85 GHz band with a
configuration of 802.11a / 6 Mbps on middle channel in this band as it produced the highest power
spectral density and was therefore deemed worst case. An inquiry was made to the FCC and the
response was pre-scans could be performed in the band with the highest power spectral density and
all final measurements should be performed on any emissions seen in each band.

3. All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor. Therefore the highest peak
noise floor reading of the measuring receiver was recorded in the table below.

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number K0017) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.

5. Pre-scans were performed and markers placed on the highest measured levels. The test receiver

resolution bandwidth was set to 120 kHz and video bandwidth 500 kHz. The sweep time was set to
auto. A peak detector was used, sweep time was set to auto and trace mode was Max Hold.
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Transmitter Qut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)

Results: Peak / Middle Channel / 802.11a/ 6 Mbps

Start 30 MHz

12185759

Date: 16.MAY.2018 04:15:31

Stop 1GHz

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pv/m) (dB)
983.283 Vertical 36.6 54.0 17.4 Compiled
[&
L
2 A
N T
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5.2. Transmitter Out of Band Radiated Emissions >1 GHz

5.2.1. 5.15-5.25 GHz band
Transmitter Out of Band Radiated Emissions (5.15-5. 25 GHz band operation)

Test Summary:

Test Engineers: Marco Zunarelli, Test Dates: 14 May 2018 to
Mohamed Toubella & 29 May 2018
James O’Reilly
Test Sample Serial Number: C02VPOOAJLDY
FCC Reference: Part 15.407(b)(1),(7) & 15.209(a)
Test Method Used: KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz
Environmental Conditions:
Temperature (°C): 20to 24
Relative Humidity (%): 40 to 50
Note(s):

1. FCC Part 15.407(b)(1) states for transmitters operating in the band 5.15 to 5.25 GHz: all emissions
outside of the 5.15 to 5.35 GHz band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of
15.205 apply e.g. restricted bands of operation.

2. In accordance with ANSI C63.10-2013 Section 6.5.4, emissions more than 20 dB below the limit do
not need to be reported.

3. Pre-scans were performed with the EUT transmitting in the band 5.725 to 5.85 GHz band with a data
rate of 802.11a/ 6 Mbps on middle channel in this band as it produced the highest power spectral
density and was therefore deemed worst case. An inquiry was made to the FCC and the response
was pre-scans could be performed in the band with the highest power spectral density and all final
measurements should be performed on any emissions seen in each band.

4. All emissions shown on the pre-scan plots were investigated and found to be ambient, or 20 dB below
the applicable limit or below the measurement system noise floor. Therefore the highest peak and
average noise floor readings of the measuring receiver were recorded in the 5.725-5.85 GHz results
section of this report.

5. Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

6. Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number K0O017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the reference ground plane
in the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.
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5.2.2. 5.25-5.35 GHz band

Transmitter Out of Band Radiated Emissions (5.25-5. 35 GHz band operation)

Test Summary:

Test Engineers: Marco Zunarelli, Test Dates: 14 May 2018 to
Mohamed Toubella & 29 May 2018
James O’Reilly
Test Sample Serial Number: C02VPOOAJILDY
FCC Reference: Part 15.407(b)(2),(7) & 15.209(a)
Test Method Used: KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz
Environmental Conditions:
Temperature (°C): 20to 24
Relative Humidity (%): 40 to 50
Note(s):
1. FCC Part 15.407(b)(2) states for transmitters operating in the band 5.25 to 5.35 GHz: all emissions

outside of the 5.15-5.35 GHz band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of
15.205 apply e.g. restricted bands of operation.

In accordance with ANSI C63.10-2013 Section 6.5.4, emissions more than 20 dB below the limit do
not need to be reported.

Pre-scans were performed with the EUT transmitting in the band 5.725 to 5.85 GHz band with a data
rate of 802.11a /6 Mbps on middle channel in this band as it produced the highest power spectral
density and was therefore deemed worst case. An inquiry was made to the FCC and the response
was pre-scans could be performed in the band with the highest power spectral density and all final
measurements should be performed on any emissions seen in each band.

All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor. Therefore the highest peak
and average noise floor readings of the measuring receiver were recorded in the 5.725-5.85 GHz
results section of this report.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number K0017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the reference ground plane
in the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.
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5.2.3. 5.47-5.725 GHz band

Transmitter Out of Band Radiated Emissions (5.47-5. 725 GHz band operation)

Test Summary:

Test Engineers: Marco Zunarelli, Test Dates: 14 May 2018 to
Mohamed Toubella & 29 May 2018
James O’Reilly
Test Sample Serial Number: C02VPOOAJILDY
FCC Reference: Part 15.407(b)(3),(7) & 15.209(a)
Test Method Used: KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz
Environmental Conditions:
Temperature (°C): 20to 24
Relative Humidity (%): 40 to 50
Note(s):
1. FCC Part 15.407(b)(3) states for transmitters operating in the band 5.47 to 5.725 GHz: all emissions

outside of the band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of 15.205 apply e.g.
restricted bands of operation.

In accordance with ANSI C63.10-2013 Section 6.5.4, emissions more than 20 dB below the limit do
not need to be reported.

Pre-scans were performed with the EUT transmitting in the band 5.725 to 5.85 GHz band with a data
rate of 802.11a/ 6 Mbps on middle channel in this band as it produced the highest power spectral
density and was therefore deemed worst case. An inquiry was made to the FCC and the response
was pre-scans could be performed in the band with the highest power spectral density and all final
measurements should be performed on any emissions seen in each band.

All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor. Therefore the highest peak
and average noise floor readings of the measuring receiver were recorded in the 5.725-5.85 GHz
results section of this report.

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number K0017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the reference ground plane
in the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.
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5.2.4. Channels that straddle the U-NII-2C and U-NII-3 b __ands at 5725 MHz

Transmitter Out of Band Radiated Emissions (Channel s that straddle the U-NII-2C and U-NII-

3 bands at 5725 MHz)

Test Summary:

Test Engineers: Marco Zunarelli, Test Dates: 14 May 2018 to
Mohamed Toubella & 29 May 2018
James O’Reilly
Test Sample Serial Number: C02VPOOAJILDY
FCC Reference: Part 15.407(b)(3),(4)(1),(7) & 15.209(a)
Test Method Used: KDB 789033 11.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz
Environmental Conditions:
Temperature (°C): 20to 24
Relative Humidity (%): 40 to 50
Note(s):
1. FCC Part 15.407(b)(3) states for transmitters operating in the band 5.47 to 5.725 GHz: all emissions

outside of the band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of 15.205 apply e.g.
restricted bands of operation.

FCC Part 15.407(b)(4)(i) states for transmitters operating in the band 5.725 to 5.85 GHz: all emissions
shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above
or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the
band edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge.

In accordance with ANSI C63.10-2013 Section 6.5.4, emissions more than 20 dB below the limit do
not need to be reported.

Pre-scans were performed with the EUT transmitting in the band 5.725 to 5.85 GHz band with a data
rate of 802.11a /6 Mbps on middle channel in this band as it produced the highest power spectral
density and was therefore deemed worst case. An inquiry was made to the FCC and the response
was pre-scans could be performed in the band with the highest power spectral density and all final
measurements should be performed on any emissions seen in each band.

All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor. Therefore the highest peak
and average noise floor readings of the measuring receiver were recorded in the 5.725-5.85 GHz
results section of this report.

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number K0017) at a

distance of 3 metres. The EUT was placed at a height of 1.5 metres above the reference ground plane
in the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.
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5.2.5. 5.725-5.85 GHz band

Transmitter Out of Band Radiated Emissions (5.725-5 .85 GHz band operation)

Test Summary:

Test Engineers: Marco Zunarelli, Test Dates: 14 May 2018 to
Mohamed Toubella & 29 May 2018
James O’Reilly
Test Sample Serial Number: C02VPOOAJILDY
FCC Reference: Part 15.407(b)(4)(i),(7) & 15.209(a)
Test Method Used: KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz
Environmental Conditions:
Temperature (°C): 20to 24
Relative Humidity (%): 40 to 50
Note(s):
1. FCC Part 15.407(b)(4)(i) states for transmitters operating in the band 5.725 to 5.85 GHz: all emissions

shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above
or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the
band edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge. Part(b)(7) states the provisions of 15.205 apply e.g. restricted bands of
operation.

Pre-scans were performed with the EUT transmitting in the band 5.725 to 5.85 GHz band with a data
rate of 802.11a /6 Mbps on middle channel in this band as it produced the highest power spectral
density and was therefore deemed worst case. An inquiry was made to the FCC and the response
was pre-scans could be performed in the band with the highest spectral power density and all final
measurements should be performed on any emissions seen in each band.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

All emissions shown on the pre-scan plots were investigated and found to be ambient or >20 dB below
the applicable limit or below the measurement system noise floor. Therefore the highest peak and
average noise floor readings of the measuring receiver were recorded.

The emission shown on the 4 GHz to 6 GHz plot is the EUT fundamental.

Measurements were performed across the two restricted bands closest to the bands of operation with
the EUT transmitting on the bottom channel in the 5.15 to 5.25 GHz band and top channel in the 5.25
to 5.35 GHz range. Plots are included in this section of the test report. Peak and average
measurements were made.

Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number K0017) at a

distance of 3 metres. The EUT was placed at a height of 1.5 metres above the reference ground plane
in the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.
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Transmitter Qut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)

Results: Field Strength / Peak

Frequency

Antenna

Peak Level

Peak Limit

Margin

(MH2) Polarity (dB pv/m) (dB pv/m) (dB) Result
17971.563 Vertical 52.7 74.0 21.3 Complied
Results: Field Strength / Average
Frequency Antenna Average Level | Average Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpVv/m) (dB)
17996.500 Vertical 43.1 54.0 10.9 Complied
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Transmitter OQut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)
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Transmitter OQut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)
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Transmitter Qut of Band Radiated Emissions (5.725-5 .85 GHz band operation) (continued)
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5.3. Transmitter Band Edge Radiated Emissions

5.3.1. 5.15-5.25 GHz band

Test Summary:

Test Engineers: Alan Withers & Test Dates: 07 February 2018 &
John Ferdinand 13 February 2018

Test Sample Serial Number: C02VPOOAJLDY

FCC Reference: Parts 15.407(b)(1),(7), 15.205 & 15.209(a)

Test Method Used: ANSI C63.10 Section 6.10 & KDB 789033 11.G.

Environmental Conditions:

Temperature (°C): 19 to 23
Relative Humidity (%): 30to 34
Note(s):

1. The following modes were tested:
0 802.11a SISO -BPSK /6 Mbps/ Core 2
0 802.11n HT20 /SISO — BPSK/MCSO0 / Core 2
0 802.11n HT40/SISO - BPSK/MCSO0/ Core 2
0 802.11ac VHT80 /SISO — BPSK / MCSO0x1 / Core 2

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below the
lower band edge at 4.5-5.15 GHz and also above the upper band edge at 5.35-5.46 GHz therefore the
provisions of FCC Part 15.205 apply. Tests were performed in these restricted bands of operation, the
results are included in the transmitter 5.725-5.85 GHz band radiated spurious emission section of this
test report.

4. Field strength measurements using peak and average detectors were performed in the restricted
bands below 5.15 GHz and above 5.35 GHz. Field strength and EIRP results were found to be
compliant with the restricted band limits and Part 15.407 out-of-band limits.

5. For all average measurments in this section, 300 sweeps were used. This satisfies the requirement for
the minimum number of sweep points, as stated in KDB 789033 Section I1.G.6.c) Method AD (vi).

6. Inaccordance with KDB 789033 Section I1.G.6.c) Method AD (vii), for average measurements, data
rates where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in
section 4.1 was added to the measured result.
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Transmitter Band Edge Radiated Emissions (5.15-5.25

Results: 802.11a /20 MHz / BPSK / 6 Mbps

Results: Lower Band Edge / Peak

GHz band operation) (continued)

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5149.615 67.3 74.0 6.7 Complied
5150 67.1 74.0 6.9 Complied
Results: Upper Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 59.2 74.0 14.8 Complied

5355.385 59.4 74.0 14.6 Complied

Results: Lower Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5150 50.5 54.0 3.5 Complied
Results: Upper Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 47.7 54.0 6.3 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / BPSK / MCS0

Results: Lower Band Edge / Peak

Center 5.15 GHz

11770415
Date: 7.FEB.2018 02:54:26

8 MHz/

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5148.462 68.6 74.0 54 Complied
5150 67.8 74.0 6.2 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 55.8 74.0 18.2 Complied
5410.769 58.2 74.0 15.8 Complied
Results: Lower Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5150 51.1 54.0 2.9 Complied
Results: Upper Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 46.3 54.0 7.7 Complied
B .
r,ﬂw’
| Swi 99 gby3P° - Fa
;A/NW
e |
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11770415
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24 MHz/

Span 240 MHz

Lower Band Edge

Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / BPSK / MCS0

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5150 68.9 74.0 5.1 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5350 58.7 74.0 15.3 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cycle Co[rectled Limit Margin |
(MH2) (dB pv/m) correction eve (dB uV/m) (dB) Result
(dB) (dBuVv/m)
5150 49.3 0.1 49.4 54.0 4.6 Complied
Results: Upper Band Edge / Average
Frequency Level Eggegt)i/g:]e CO[:;;’:Fd Limit Margin Result
(MH2) (dB pv/m) (dB) (dBpV/m) (dB pv/m) (dB)
5350 47.4 0.1 47.5 54.0 6.5 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / SISO / BPSK / MCS0x1

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5145.513 65.9 74.0 8.1 Complied
5150 61.1 74.0 12.9 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 57.3 74.0 16.7 Complied
5373.333 59.2 74.0 14.8 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cycle Co[rectled Limit Margin |
(MH2) (dB pv/m) correction eve (dB uV/m) (dB) Result
(dB) (dB pv/m)
5150 49.0 0.2 49.2 54.0 4.8 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cycle Co[rectled Limit Margin |
(MH2) (dB pv/m) correction eve (dB uV/m) (dB) Result
(dB) (dB puv/m)
5350 47.3 0.2 47.5 54.0 6.5 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35  GHz band)
5.3.2. 5.25-5.35 GHz band
Test Summary:
Test Engineers: Alan Withers, Test Dates: 07 February 2018 &

John Ferdinand &
Andrew Edwards

13 February 2018

Test Sample Serial Number: CO2VPOOAJLDY

FCC Reference:

Parts 15.407(0)(2),(7), 15.205 & 15.209(a)

Test Method Used:

ANSI C63.10 Section 6.10 & KDB 789033 II.G.

Environmental Conditions:

Temperature (°C):

19to 23

Relative Humidity (%): 30to 34

Note(s):

1. The following modes were tested:
802.11a SISO — BPSK / 6 Mbps / Port Core 2

802.11n HT20 / SISO — BPSK / MCSO0 / Port Core 2
802.11n HT40 / SISO — BPSK / MCSO / Port Core 2
802.11ac VHT80 / SISO — BPSK / MCSO0x1 / Port Core 2

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below the
lower band edge at 4.5-5.15 GHz and also above the upper band edge at 5.35-5.46 GHz therefore the
provisions of FCC Part 15.205 apply. Tests were performed in these restricted bands of operation with
the EUT transmitting on the bottom and top channels within 5.25-5.35 GHz band, the results are
included in the transmitter 5.725-5.85 GHz band radiated spurious emissions section of this test
report.

Field strength measurements using peak and average detectors were performed in the restricted
bands below 5.15 GHz and above 5.35 GHz. Field strength and EIRP results were found to be
compliant with the restricted band limits and Part 15.407 out-of-band limits.

For all average measurments in this section, 300 sweeps were used. This satisfies the requirement for
the minimum number of sweep points, as stated in KDB 789033 Section 11.G.6.c) Method AD (vi).

In accordance with KDB 789033 Section 11.G.6.c) Method AD (vii), for average measurements, data
rates where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in
section 4.1 was added to the measured result.
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps

Results: Lower Band Edge / Peak

11770415
Date: 13 FEB.2018 02:31:48

Span 240 MHz

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5135.769 58.5 74.0 15.5 Complied
5150 57.6 74.0 16.4 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 66.3 74.0 7.7 Complied
Results: Lower Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5150 47.0 54.0 7.0 Complied
Results: Upper Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5350 51.1 54.0 2.9 Complied
5350.513 51.2 54.0 2.8 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / BPSK / MCS0

Results: Lower Band Edge / Peak

11770415
Date: 7.FEB.2018 03:15:58

Span 240 MHz

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5124.615 57.4 74.0 16.6 Complied
5150 56.1 74.0 17.9 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 68.0 74.0 6.0 Complied
5353.077 69.2 74.0 4.8 Complied
Results: Lower Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5148.077 46.1 54.0 7.9 Complied
5150 46.0 54.0 8.0 Complied
Results: Upper Band Edge / Average
Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBuv/m) (dB)
5350 50.0 54.0 4.0 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / BPSK / MCS0

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5144.615 57.3 74.0 16.7 Complied
5150 56.1 74.0 17.9 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 64.1 74.0 9.9 Complied
5351.154 68.5 74.0 55 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dB pv/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 46.1 0.1 46.2 54.0 7.8 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cycle Co[rectled Limit Margin |
(MH2) (dB pv/m) correction eve (dB uV/m) (dB) Result
(dB) (dB puv/m)

5350 48.6 0.1 48.7 54.0 5.3 Complied
5353.654 48.7 0.1 48.8 54.0 5.2 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11ac / 80 MHz / SISO / BPSK / MCS0x1

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dB pV/m) (dB pv/m) (dB)
5133.846 58.4 74.0 15.6 Complied
5150 57.3 74.0 16.7 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)
5350 65.2 74.0 8.8 Complied
5351.282 68.2 74.0 5.8 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cycle Co[rectled Limit Margin |
(MH2) (dB pv/m) correction eve (dB uV/m) (dB) Result
(dB) (dB pv/m)
5150 46.9 0.2 47.1 54.0 6.9 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cycle Co[rectled Limit Margin |
(MH2) (dB pv/m) correction eve (dB uV/m) (dB) Result
(dB) (dB puv/m)
5350 49.0 0.2 49.2 54.0 4.8 Complied
& o ULl 2 o
= e o e s
) [atn |
304 1 B0 4 \\‘mz
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Transmitter Band Edge Radiated Emissions (5.47-5.72 5 GHz band)

5.3.3. 5.47-5.725 GHz band
Test Summary:

Test Engineers: Alan Withers, James O’'Reilly | Test Dates: 07 February 2018 to
John Ferdinand & 02 June 2018
Andrew Edwards

Test Sample Serial Number: CO2VPOOAJLDY

FCC Reference: Parts 15.407(b)(3),(7), 15.205 & 15.209(a)

Test Method Used: ANSI C63.10 Section 6.10 & KDB 789033 11.G.

Environmental Conditions:

Temperature (°C): 19to 23
Relative Humidity (%): 30to 34
Note(s):

1. The following modes were tested:
e 802.11a SISO — BPSK /6 Mbps / Port Core 2
e 802.11n HT20/ SISO — BPSK / MCSO0 / Port Core 2
e 802.11n HT40/ SISO - BPSK/MCSO / Port Core 2
e 802.11ac VHT80/ SISO — BPSK / MCSO0x1 / Port Core 2

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz
band shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation
below the lower band edge at 4.5-5.15 GHz and also at 5.35-5.46 GHz therefore the provisions of
FCC Part 15.205 apply. Tests were performed in these restricted bands of operation with the EUT
transmitting on the bottom and top channels within 5.47-5.725 GHz band, the results are included in
the transmitter 5.725-5.85 GHz band radiated spurious emissions section of this test report.

4. For completeness, results are also shown as EIRP in dBm and also as field strength in dBuV/m.
Measured field strength was converted to EIRP in accordance with KDB 789033 I1.G.2.c)(iii) using a
conversion factor of 95.2.

5. As straddle channels overlap the upper band edge at 5725 MHz, additional testing was performed in
accordance with KDB 778093 IIl. B.2.b)(iii) which requires compliance of overlapping channels to an
unwanted emission level of -27 dBm/MHz at 5850 MHz instead of 5725 MHz. The EUT was
configured to transmit on the straddle channels and the emission levels at 5850 MHz were recorded. A
marker was placed on the band edge spot frequency and a second marker placed on the highest
emission level in the adjacent non-restricted band of operation (where a higher level emission was
present). Marker frequencies and levels were recorded.
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / Peak

Fre(lc\]/lu:;)cy (Z‘EVS') é'é”rlf) M(ng)m Result

5469.615 -32.0 -27.0 5.0 Complied
5470 -32.1 -27.0 5.1 Complied
5725 -32.5 -27.0 55 Complied

5725.449 -32.3 -27.0 5.3 Complied
5850 -37.5 -27.0 10.5 Complied

5904.800 -36.4 -27.0 9.4 Complied

Frequency Level Limit Margin Result
(MHz) (dB pv/m) (dB pv/m) (dB)

5469.615 63.2 68.2 5.0 Complied
5470 63.1 68.2 51 Complied
5725 62.7 68.2 55 Complied

5725.449 62.9 68.2 5.3 Complied
5850 57.7 68.2 10.5 Complied

5904.800 58.8 68.2 9.4 Complied
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps

Center 5.47 GHz

11770415
Date: 13 FEB.2018 02:5307

8MHz/

Span 80 MHz

11770415
Date: 13 FEB.2018 02:59.01

@ REW 1Mz Marke @ REW 1Mz Marker 1 [T1
VBW 3 MHz VBW 3 MHz
Ref 130 dBuv At 10dB SWT 20 ms Ref 120 dBuv At 10dB SWT 20 ms
130 Offsgt 10.4dB M 120 Offsgt 10.3dB
o
=
L,
i 1
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[——p168.2 dpuv . i rfhep A, P A el A
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[ T
E At
2 2
Center 5.725 GHz 7 MHz/ Span 70 MHz

Lower Band Edge

Upper Band Edge

RBW 1 MHz Mark
VBW 3 MHz

Ref 130 dBuV At 10dB SWT 20ms

130 Offsft  104dB’

Im

|

30

L

Center 5.85GHz

12185759
Date: 2.0UN.2018 17:53:28

28 MHz/

Span 280 MHz

Straddle Channel emission level at 5850 MHz
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / BPSK / MCS0 / Pe ak

Fre(lc\]/lu:;)cy (Z‘EVS') é'é”rlf) M(ng)m Result

5469.103 -30.2 -27.0 3.2 Complied
5470 -31.4 -27.0 4.4 Complied
5725 -34.8 -27.0 7.8 Complied

5725.337 -32.1 -27.0 51 Complied
5850 -38.1 -27.0 111 Complied

5853.200 -36.1 -27.0 9.1 Complied

Frequency Level Limit Margin Result
(MHz) (dB pv/m) (dB pv/m) (dB)

5469.103 65.0 68.2 3.2 Complied
5470 63.8 68.2 4.4 Complied
5725 60.4 68.2 7.8 Complied

5725.337 63.1 68.2 51 Complied
5850 57.1 68.2 111 Complied

5853.200 59.1 68.2 9.1 Complied
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Transmitter Band Edge Radiated Emissions (5.47-5.72 5 GHz band operation) (continued)
Results: 802.11n /20 MHz / SISO / BPSK / MCS0
@ RBW 1 MHz Marker 1 [T1 . @ C:x;m:z Marker 1 [T1

VBW 3 MHz

Ref 130 dBuv At 10dB SWT 20 ms Ref 130 dBuvV Att 10dB SWT 20 ms
130 Offsgt 10.4dB M 130 Offset 10.1dB

=

X L.

i / B

ool f

30 30

Center 5.47 GHz 8 MHz/ Span 80 MHz Center 5.725 GHz 7 MHz/ Span 70 MHz
12185759 11770415
Date: 25.APR.2018 03:35:24 Date: 7.FEB.2018 04:27:59
Lower Band Edge Upper Band Edge
VBW 3 MHz
Ref 130 dBuv At 10dB SWT 20 ms
130 Offsgt 10.4dB
m
| L,
LA
k\ﬂ
ny
““«w i z
Lo L) ol | |
i
»
Center 5.85 GHz 28 MHz/ Span 280 MHz

12185759
Date: 2.0UN.2018 17:47:51

Straddle Channel emission level at 5850 MHz
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / BPSK / MCS0 / Pe ak

Fre(lc\]/lu:;)cy (Z‘EVS') é'é”rlf) M(ng)m Result
5470 -32.0 -27.0 5.0 Complied
5725 -34.2 -27.0 7.2 Complied

5728.125 -32.8 -27.0 5.8 Complied
5850 -33.2 -27.0 6.2 Complied
5853.657 -29.8 -27.0 2.8 Complied

Frequency Level Limit Margin Result

(MHz) (dB pv/m) (dBuV/m) (dB)
5470 63.2 68.2 5.0 Complied
5725 61.0 68.2 7.2 Complied
5728.125 62.4 68.2 5.8 Complied
5850 62.0 68.2 6.2 Complied
5853.657 65.4 68.2 2.8 Complied
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / BPSK / MCS0

@ REW 1Mz Marker 1 [T1
VBW 3 MHz
Ref 130 dBuv At 10dB SWT 20 ms
130 Offsgt 10.4dB
L.
WWM
|———D168.2 dpuv I
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Reel A FWVINRITTL L
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%
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12 MHz/

Span 120 MHz

@

RBW 1 MHz Marker 1 [T1

11770415
Date: 7.FEB.2018 08:53:02

VBW 3 MHz
Ref 130 dBpv At 10dB SWT 20 ms
130 Offsgt 10.4dB
L,
‘ \
MMAAI
F——fpres2dpuv T
AR
ARG J X
i
2
Center 5.725 GHz 15 MHz/ Span 150 MHz

Lower Band Edge

Upper Band Edge

ROW 1Mz e
VBW 3 MHz
Ref 130 dBuv At 10dB SWT 20 ms
130 Offsgt 10.4dB
I8 |

F——ores2 dpu

30

L

Center 5.85GHz
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32 MHz/ Span 320 MHz

Straddle Channel emission level at 5850 MHz
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1 / Peak

Fre(lc\]/lu:;)cy (Z‘EVS') é'é”rlf) M(ng)m Result

5464.782 -32.8 -27.0 5.8 Complied
5470 -35.4 -27.0 8.4 Complied
5725 -32.4 -27.0 5.4 Complied

5727.484 -31.8 -27.0 4.8 Complied
5850 -31.4 -27.0 4.4 Complied

5857.429 -31.2 -27.0 4.2 Complied

Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dB pv/m) (dB)

5464.782 62.4 68.2 5.8 Complied
5470 59.8 68.2 84 Complied
5725 62.8 68.2 5.4 Complied

5727.484 63.4 68.2 4.8 Complied
5850 63.8 68.2 4.4 Complied

5857.429 64.0 68.2 4.2 Complied
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Transmitter Band Edge Radiated Emissions (5.47-5.72 5 GHz band operation) (continued)
Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1
® T UL @ I

Ref 130 dBuv At 10dB SWT 20 ms Ref 130 dBuv At 10dB SWT 20 ms
130 Offsgt 10.4dB M 130 Offsgt 10.3dB
L. L.

F———p1 68.2 dppv

D1 68.2 dppV

2 2
i
1) Py
7 s sl ST | TR ST RTR T
E A
2 2
Center 5.47 GHz 20 MHz/ Span 200 MHz Center 5.725 GHz 31 MHz/ Span 310 MHz
11770415 11770415
Date: 7.FEB 2018 08:24:24 Date: 7.FEB 2018 22:49.01
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® .
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Center 5.85GHz 40 MHz/ Span 400 MHz
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Date: 2.0UN.2018 18:12:36

Straddle Channel emission level at 5850 MHz
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band)

5.3.4. 5.725-5.85 GHz band
Test Summary:

Test Engineers: Alan Withers, Test Dates: 07 February to
Andrew Edwards & 03 June 2018
James O’Reilly

Test Sample Serial Number: CO02VPOOAJLDY & CO2WCOODJMFL

FCC Reference: Parts 15.407(b)(4)(i),(7), 15.205 & 15.209(a)

Test Method Used: ANSI C63.10 Section 6.10 & KDB 789033 11.G.

Environmental Conditions:

Temperature (°C): 19to 23
Relative Humidity (%): 30to 34
Note(s):

1. The following modes were tested:
 802.11a SISO — BPSK /6 Mbps / Port Core 2
e 802.11n HT20/ SISO — BPSK / MCSO0 / Port Core 2
e 802.11n HT40/ SISO - BPSK/MCSO / Port Core 2
e 802.11ac VHT80/ SISO — BPSK / MCSO0x1 / Port Core 2

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. For completeness, results are also shown as EIRP in dBm and also as field strength in dBuV/m.
Measured field strength was converted to EIRP in accordance with KDB 789033 G.2.c)(iii) using a
conversion factor of 95.2.
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / Peak

Center 5.725 GHz

11770415
Date: 13 FEB.2018 03:05:25

20 MHZ/

Span 200 MHz

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm/MHz) (dB)

5650.000 -33.0 -27.0 6.0 Complied
5725 1.2 27.0 25.8 Complied
5850 -8.3 27.0 35.3 Complied

5925.641 -36.8 -27.0 9.8 Complied

Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBpVv/m) (dB)

5650.000 62.2 68.2 6.0 Complied
5725 96.4 122.2 25.8 Complied
5850 86.9 122.2 35.3 Complied

5925.641 58.4 68.2 9.8 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / BPSK / MCS0 / Pe ak

Center 5.725 GHz

11770415
Date: 7.FEB.2018 04:35:03

20 MHZ/

Span 200 MHz

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm/MHz) (dB)

5642.308 -34.6 -27.0 7.6 Complied
5725 1.1 27.0 25.9 Complied
5850 -8.1 27.0 35.1 Complied

5950.000 -36.9 -27.0 9.9 Complied

Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBpVv/m) (dB)

5642.308 60.6 68.2 7.6 Complied
5725 96.3 122.2 25.9 Complied
5850 87.1 122.2 35.1 Complied

5950.000 58.3 68.2 9.9 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / BPSK / MCS0 / Pe ak

Center 5.725 GHz

12185759
Date: 3.JUN.2018 17:45:29

20 MHZ/ Span 200 MHz

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm/MHz) (dB)

5647.934 -32.5 -27.0 55 Complied
5725 -4.1 27.0 31.1 Complied
5850 -8.2 27.0 35.2 Complied

5927.143 -32.5 -27.0 55 Complied

Frequency Level Limit Margin Result
(MH2z) (dBuVv/m) (dBpVv/m) (dB)

5647.934 62.7 68.2 55 Complied
5725 91.1 122.2 311 Complied
5850 87.0 122.2 35.2 Complied

5927.143 62.7 68.2 55 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11ac /80 MHz / SISO / BPSK / MCS0x1 / Peak

Center 5.725 GHz

12185759
Date: 25.MAY.2018 03:36:13

20 MHZ/

Span 200 MHz

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm/MHz) (dB)

5640.385 -33.6 -27.0 6.6 Complied
5725 -13.9 27.0 40.9 Complied
5850 -15.2 27.0 42.2 Complied

5929.808 -36.1 -27.0 9.1 Complied

Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBpVv/m) (dB)

5640.385 61.6 68.2 6.6 Complied
5725 81.3 122.2 40.9 Complied
5850 80.0 122.2 42.2 Complied

5929.808 59.1 68.2 9.1 Complied
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