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Transmitter 26 dB Emission Bandwidth (continued)

Results: Reference Plots / 802.11n /40 MHz / 5.47- 5.725 GHz band / Port 2
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / Channels that straddle

the U-NII-2C and U-NII-3 bands at

5725 MHz / Port 1

. 26 dB Emission
Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme Mbps / MCS
(MHz)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / Channels that straddle  the U-NII-2C and U-NII-3 bands at
5725 MHz / Port 2

. 26 dB Emission
Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme Mbps / MCS
(MHz)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: Reference Plots / 802.11n / 40 MHz / 5.725

- 5.85 GHz band / Port 1

26 dB Emission

Frequency Modulation Data Rate .
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Transmitter 26 dB Emission Bandwidth (continued)

Results: Reference Plots / 802.11n / 40 MHz / 5.725

- 5.85 GHz band / Port 2

Frequency Modulation Data Rate 26 dB Em_lssmn
Channel (MH2) scheme Mbos / MCS Bandwidth
P (MHz)
Bottom 5755 BPSK 135/0 41.506
Top 5795 BPSK 135/0 41.158
Spectrum ] mwn Spectrum ] mwn
Ref Level 30.00 d8m Offset 30.30 dB @ RBW 500 kHz Ref Level 30.00 d8m Offset 30.30 dB @ RBW 500 kHz
Att 15de  SWT 1ms @ VBW 2MHz Mode Sweep Att 15de  SWT 1ms @ VBW 2MHz Mode Sweep
@ 1Pk View @ 1Pk View
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Bottom Channel Top Channel
Test Equipment Used:
Asset . Date Calibration cal.
Instrument Manufacturer Type No. Serial No. Interval
No. Due
(Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 02 Apr 2017 12
M1873 | Signal Analyser Rohde & Schwarz | FSV30 103074 03 Jul 2016 12
M1867 | Attenuator :éber + Suhner 6820.17.B 07101 Calibrated before use -
A2847 | Attenuator Radiall R411.820.121 | 24671450 Calibrated before use -
A2345 | Attenuator Macom 2082-6043-20 | None stated Calibrated before use -
. Pickering 64-102-002 & | XZ340281 & .
A2952 | RF Switch Interfaces 40-881-001 X311198 Calibrated before use -
S0538 | DC Power Supply TTi PL154 250135 Calibrated before use -
M1269 | Multimeter Fluke 175 90250210 13 May 2017 12
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 | 26 Oct 2017 24
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5.2.3. Transmitter Minimum 6 dB Bandwidth
Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 06 May 2016 &
12 May 2016

Test Sample IMEL: 357232070003098

FCC Reference: Part 15.407(e)

Test Method Used: KDB 789033 D02 Section II.C.2.

Environmental Conditions:

Temperature (°C): 24 to 26
Relative Humidity (%): 31to 42
Note(s):

1. All configurations supported by the EUT were investigated on one channel in accordance with KDB
789033 Section I.C.2. Minimum Emission Bandwidth for the band 5.725-5.85 GHz measurement
procedure. The data rates that produced the narrowest bandwidth and therefore deemed worst case
were:

o 802.11a- BPSK /9 Mbps

0 802.11n HT20 — BPSK / 13 Mbps / MCS8

0 802.11n HT40 — BPSK / 27 Mbps / MCS8

o 802.11ac VHT80 — BPSK / 29.3 Mbps / MCSOx1

2. Final measurements were performed using the above configurations on the bottom, middle and top
channels.

3. For channels that straddle the U-NII-2C and U-NII-3 bands at 5725 MHz, measurements were made on
the portion of the emission bandwidth that is contained within the U-NII-3 band.

4. Plots for all data rates are archived on the Company server and available for inspection upon request.

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

Test setup:

RF Attenuator
EUT RF Switch rotc »{ RF Attenuator

Port2 »{ RF Attenuator

Port 1

Y
Y

DC Power Supply

Y

Signal Analyser

Y

Y

A

Multimeter Laptop PC

A
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Transmitter Minimum 6 dB Bandwidth (Channels that s

traddle the U-NII-2C and U-NII-3

bands at 5725 MHZz) (continued)

Results: 802.11a /20 MHz / BPSK /9 Mbps / Port 1

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
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Results: 802.11a /20 MHz / BPSK /9 Mbps / Port 2
6 dB Bandwidth Limit Margin
Channel 9 Result
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Transmitter Minimum 6 dB Bandwidth (Channels that s traddle the U-NII-2C and U-NII-3

bands at 5725 MHZz) (continued)

Results: 802.11n /20 MHz / BPSK/ MCS8/ Port 1

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Single 2641 2500 2141 Complied
Spectrum @]
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Att 15d8  SWT 1ms @ VBW 300 kHz Mode Sweep
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Results: 802.11n /20 MHz / BPSK / MCS8 / Port 2
6 dB Bandwidth Limit Margin
Channel 9 Result
(kHz) (kHz) (kHz)
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Transmitter Minimum 6 dB Bandwidth (Channels that s

traddle the U-NII-2C and U-NII-3

bands at 5725 MHZz) (continued)

Results: 802.11n /40 MHz / BPSK/ MCS8/ Port 1

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Single 2902 2500 2402 Complied
Spectrum @]
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Results: 802.11n /40 MHz / BPSK / MCS8 / Port 2
6 dB Bandwidth Limit Margin
Channel 9 Result
(kHz) (kHz) (kHz)
Single 2728 2500 2228 Complied
Spectrum [%]
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Transmitter Minimum 6 dB Bandwidth (Channels that s

traddle the U-NII-2C and U-NII-3

bands at 5725 MHZz) (continued)

Results: 802.11ac /80 MHz / BPSK / MCSO0x1 / Port 1

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
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Spectrum ] @
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Results: 802.11ac /80 MHz / BPSK / MCSO0x1 / Port 2
6 dB Bandwidth Limit Margin
Channel Result
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)

Results: 802.11a /20 MHz / BPSK / 9 Mbps / Port 1

6 dB Bandwidth Limit Margin
Channel (kH2) (kHz2) (kH2) Result
Bottom 15239 2500 14739 Complied

Middle
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11a /20 MHz / BPSK / 9 Mbps / Port 2

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 15195 =500 14695 Complied
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)

Results: 802.11n /20 MHz / BPSK/ MCS8/ Port 1

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 15239 =500 14739 Complied

Middle

15239

2500

14739

Complied

Top
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14739

Complied

Top Channel

Spectrum = Spectrum =
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /20 MHz / BPSK / MCS8 / Port 2

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 15803 =500 15303 Complied

Middle 15803

2500

15303

Complied

Top 15803

2500

15303

Complied

Spectrum = Spectrum =
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20¢ D2[1] -0.33 dg| 20¢ D2[1] -0.72 dg|
15.8032 MHz2| 15.8032 MHz2|
10 10
5 cihs I T I 5 ol Y I TL§ |
PO P L2 Y P EEL LT P 2 2 00 el A B T oo v AR R AT
lﬁc g | L w*‘ g i i
-10d [ -10d
1
20 di J‘ 20 di i Y
! " i L,
ol Yy ¢/’ Wy
/ i m ]
30 -0 =
A ", NV I
AN 7Y Y N
e My g My
-50d -50d
60 60
GF 5.745 GHz 691 pts Span 30.0 MHz GF 5.785 GHz 691 pts Span 30.0 MHz
] [ J [y
11066287009 11066287009
Date: 6 MAY 2016 13:25:30 Date: 6 MAY 2016 13:26:35

Bottom Channel

e

.15

Ref Level 30.00 d8m  Offset 30.30 dB w RBW 100 kHz
Att 158 SWT 1Ms @ VBW 300kHz  Mode Swesp

@ 1Pk View

M1[1]

02[1]

4,57 dBm|
5.8168379 GH|
-0.25 dB)|
15,8032 MHz|

[
I3 I

X W T PO T |

A L Y I A I Y P
I/
i

y
Mo,

GF 5.825 GHz 691 pts
e

] [

11066257009
[Date: 6 MAY 2016 13:31:39

Span 30.0 MHz

Top Channel

Middle Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Results: 802.11n /40 MHz / BPSK/ MCS8/ Port 1

6 dB Bandwidth Limit Margin

(kH2) (kHz) (kHz) Result

Channel

Bottom 35253 =500 34753 Complied

Top 35253 2500 34753 Complied

Spectrum = Spectrum o
Ref Level 30,00 dém  Offset 30.40 db & RBW 100 kHz Ref Level 30,00 dém  Offset 30.40 db & RBW 100 kHz
Att 15db SWT  1.ims e VBW 300kHz Mode Sweep Att 15db SWT  1.ims e VBW 300kHz Mode Sweep
8 1Pk View 8 1Pk View
m1[1] 8.08 dbm| m1[1] 8.34 dBm|
5.7373734 GH2 5.7773734 GH2
20 p2[1] 20 p211] 2.22 dB
35,2533 MHZ|
10 dB 10 dB
R | o T T ‘ W RN Vool
Lol | o bAullfbl), | ) o '3 me- | o | i Sl f ) 15
Il s - Il il
1008 i : 10 dr ‘ | -
|
" / | " f |
/ | ﬂ |
" F) Y\
a0 7 : b a0 . A
o M " ™.,
] b i ] oty
50 50
60 60
CF 5,755 GHz 591 pts Span 60.0 MHz CF 5,795 GHz 591 pts Span 60.0 MHz
e L—— -
[ i J [y
1085257.008 1085257.008
pete: 6 MaY 2015 133313 et 6 MaY 2015 133617
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / BPSK / MCS8 / Port 2

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 35253 =500 34753 Complied

Top

35253

2500

34753

Complied

Spectrum = Spectrum o
Ref Level 30.00 dém Offset 30.30 dB & RBW 100 kHz Ref Level 30.00 d8m Offset 30.30 dB w RBW 100 kHz
Att 15dB  SWT 1.1ms & VBW 300 kHz Mode Sweep Att 15dB  SWT 1.1ms & VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi1[1] 8.35 dBm)| mi1[1] 8.72 dBm)|
5.7373734 GHz| 5.7773734 GHz|
20 p2[1] 1.18 da| 20 p2[1] 1.45 da|
35,2533 MHZ| 35,2533 MHZ|
10 dB 10 dB
e | " ~ - e - —1
1 | { | i
Ll hdis | ol Bl o] ) 1o Lodddd AL | LIS R L ) o
il i il i
-10d8 | -10d8 T
| | | | |
I
. ] ‘ . \ ;
| 4 JJ 1
/ b x
v y N4 \
304 f e a0 d }
M ) M w,
W Wi, . R Yy
A 4, i A .
B el S 2
-50d -50d
60 60
CF 5,755 GHz 691 pts Span 60.0 MHz CF 5,795 GHz 691 pts Span 60.0 MHz
[ ] AN
11066287006 11066287006
Date: 6 MAY 2016 13:34:44 [Date: 6 MAY 2016 13:37:48

Bottom Channel

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11ac /80 MHz / BPSK / MCS0x1 / Port 1

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Single 75369 2500 74869 Complied
Spectrum ) @
Ref Level 30,00 dém Offset 30.40 dB & RBW 100 kHz
Att 1508 SWT 1.2 ms @ VBW 300 kHz Mode Sweep
18 1Pk View
m1[1] 10.50 dBm
20 D2[1]
10d8
0 df = =
; SIS T
-10 df | ,.W
-20 o i !
30 df J‘ “‘
5 L
et o il M whil
-50 df
CF 5.775 GHz 691 pts SEun 120.0 MHz
Qunnineid oo
11086287009
Date: 6 MAY 2016 13:54:45
Single Channel
Results: 802.11ac / 80 MHz / BPSK / MCSO0x1 / Port 2
6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Single 75369 2500 74869 Complied
Spectrum ) @
Ref Level 30,00 dém Offset 30.30 dB & RBW 100 kHz
Att 1508 SWT 1.2 ms @ VBW 300 kHz Mode Sweep
18 1Pk View
m1[1] 11.34 dBm
5.737315 GHz|
20 D2[1] . '1}7.“53‘;1{5\
10d8
s e T
| I \;
304 )’ﬂJ hm{
gt il B
-50 df
CF 5.775 GHz 691 pts Span 120.0 MHz
[ LR ]
11086287009
Date: 6 MAY 2016 13:56:16
Single Channel
ULVSLTD
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Test Equipment Used:

. . Cal.
Asset Instrument Manufacturer Type No. Serial No. Date Calibration Interval
No. Due
(Months)

M2002 | Thermohygrometer | Testo 608-H1 45041825 02 Apr 2017 12
M1873 | Signal Analyser Rohde & Schwarz | FSV30 103074 03 Jul 2016 12
M1867 | Attenuator Kgber tSuhner | ge50.17.8 07101 Calibrated before use -
A2847 | Attenuator Radiall R411.820.121 | 24671450 Calibrated before use -
A2345 | Attenuator Macom 2082-6043-20 | None stated Calibrated before use -

. Pickering 64-102-002 & | XZ340281 & .
A2952 | RF Switch Interfaces 40-881-001 X311198 Calibrated before use -
S0538 | DC Power Supply TTi PL154 250135 Calibrated before use -
M1269 | Multimeter Fluke 175 90250210 13 May 2017 12
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 | 26 Oct 2017 24
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5.2.4. Transmitter Duty Cycle

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 28 April 2016
Test Sample IMEL: 357232070003098

FCC Reference: Part 15.35(c)

Test Method Used: KDB 789033 D02 Section 11.B.2.b)

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 28

Note(s):

1. In order to assist with the determination of the average level of fundamental and spurious emissions field

strength, measurements were made of duty cycle to determine the transmission duration and the silent
period time of the transmitter. The transmitter duty cycle was measured using a spectrum analyser in the
time domain and calculated by using the following calculation:

10 log 1/ (On Time / [Period or 100 ms whichever is the lesser]).

802.11a/ 36 Mbps duty cycle: 10 log (1 / (362.598/416.624)) = 0.6 dB
802.11n HT20 / MCS2 duty cycle: 10 log (1 / (660.839/715.684)) = 0.3 dB
802.11n HT20 / MCS4 duty cycle: 10 log (1 / (350.625/404.606)) = 0.6 dB
802.11n HT40 / MCSO duty cycle: 10 log (1 / (945.300/1000.250)) = 0.2 dB
802.11n HT40 / MCS5 duty cycle: 10 log (1 / (151.318/204.305)) = 1.3 dB
802.11ac VHT80 / MCS6x1 duty cycle: 10 log (1 / (67.727/120.123)) = 2.5 dB

2. Plots below are for data rates with a duty cycle less than 98%. Results for all other modes are archived
on the Company server and available for inspection if required.

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

Test setup:

Pt —  RF Attenuator P ot
DC Power Supply > EUT RF Switch potc »| RF Attenuator »{ Signal Analyser
riz—Pp  RF Attenuator P ort2
A A A
A
Multimeter Laptop PC
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Transmitter Duty Cycle (continued)

Results: 802.11a/ 20 MHz / 36 Mbps

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

362.598

416.624

0.6

Spectrum

Ref Level 30,00 dem  Offset 30.10 dB w RBW 28 MHz

Att 15d8 & SWT 520 ys & YBW 28 MHz
SGL TRG:IFP
@ Lav View
M1i[1] 14.52 dBm|
. d : i ) il T D2(1] v 68 da
BRI 1 0 . A e bl
0de
-10 dBy
-20 d
gL sl
40
60 df
CF 5.2 GHz 1001 pts 52.0 ps/
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 519.0 ns 14.52 dBm
D2 M1 362.598 ps -1.68 dB
D3] M1 416.624 s 0.00 dB
—
(LTI
11066287./009
Date: 28 APR 2016 19:57:14.
Results: 802.11n /20 MHz / MCS2
Pulse Duration Period Duty Cycle

(ks)

(us)

(dB)

660.839

715.684

0.3

Spectrum

Att 15d8
SGL TRG:IFP

Ref Level 30.00 dém Offset 30,10 d8 & RBW 28 MHz
@ SWT 900 s

& VBW 28 MHz

(@14 View

mif1]

D2[1]

T N
Al i 1) L 1

L s o o,

13.62 dBrm|
899 ns|
0,88 d8|

Aatowagsull

bt

CF 5.2 GHz

1001 pts

90.0 s/

Marker
Type | Ref | Tre |

X-value

| v-value | Funetion |

Function Result

M1
D2 Mi
D3| M1

899.0 ns
660.839 ps
715.684 ps

13.62 dBm
-0.88 dB
-0.27 dB

11086287009
[Date: 28 APR 2016 15:14:

%
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Transmitter Duty Cycle (continued)

Results: 802.11n /20 MHz / MCS4

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

350.625

404.606

0.6

Spectrum

SGL TRG:IFP

Ref Level 30,00 dém  Offset 30.10 dB w RBW 28 MHz

Att 15d8 & SWT 505 s @ VBW 28 MHz

(@14 View

mif1]

Ak gt

fal ety |

3.00 dBm|
504 ns
1.07 d8

e Snslial
i s 1y

gy

o Hrh M

40 of

s0d

60 of

GF 5.2 GHz

1001 pts

50.5 ps/.

Marker

ovalue |

Y-value | Function |

Function Result

Type | Ref | Tre|
M1 1

D2 M1
D3] M1

504.0 ns
350,625 ps
404608 ps

13.00 dém
-1.07 dB
0.26 d&

11086287009

[Date: 28 APR 2016 15:19:44

Results: 802.11n /40 MHz / MCSO

Pulse Duration
(us)

Period
(us)

Duty Cycle
(dB)

945.300

1000.250

0.2

Spectrum

SGL TRG:IFP

Ref Level 30,00 dém  Offset 30,10 dB w RBW 20 MHz

Att 15d8 & SWT L3ms & VBW 28 MHz

(@14 View

mif1]

10.82 dBm|
1.25 s
0.29 dB)

20 Jedailfl S

CF 5.19 GHz

1001 pts

125.0 ps/

Marker
Type | Ref | Tre |

X-value |

y-value | Function |

Function Result

M1
D2 Mi
D3| M1

1.25 s
945.3 s
1,00025 ms

10.82 dBm
-0.29.d8
-0.95 dB

11086287009

[Date: 28 APR 2016 17:00:38
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Transmitter Duty Cycle (continued)

Results: 802.11n /40 MHz / MCS5

Pulse Duration
(us)

Period
(us)

Duty Cycle
(dB)

151.318

204.305

13

Spectrum 7 o
Ref Level 30.00 dém Offset 30,10 d8 & RBW 28 MHz
Att 15d8 & SWT 255 us & VBW 28 MH2
SGL TRGIFP
@ Lav View
| mi[1] 9.58 dBm|

- 255ns|
= p2(1] 1.55 dB
;nzam—www ! WW ) ‘,“W,FV;M il IIIH s 1.91¢ u‘ |
=4
-10
<20 df
\WWM u‘J.u \ru o ah \;-ﬁ'
o
-50 o
-60
CF 5.19 GHz 1001 pts 25.5 ps /.
Marker
Type | Ref | Tre X-value Y-value Function Function Result

M1 1 255.0 ns 9.58 dBm

D2 Mi 1 151,318 ps 1.55d8

D3] M1 1 204,305 ps 0.92 dB

—
[T
|11066287J009
[Date: 28 APR 2018 17:05:58
Results: 802.11ac / 80 MHz / MCS6x1
Pulse Duration Period Duty Cycle

(ks)

(bs)

(dB)

67.727

120.123

2.5

Spectrum 7 o
Ref Level 30.00 dem  Offset 30.10 8 w RBW 28 Mz
Att 1508 @ SWT 149 ps & VBW 28 MHz
SGL TRG: IFP
[0 14v View
m1[1] 8.07 dBm
149 ns|
20 D2[1] 1.19 d8
1 Ml | [ 07,727 ps|
104l VP B iR g Hor
Ty Wﬁ'{*ﬁ” .‘uluﬁw il i i
. i Yy
= T
-10
o0
il " el
WH“
40 dBrm
-50 o
-60 o
CF 5.21 GHz 1001 pts 14.9ps/
Marker
Type | Ref | Tre | X-value | Y-value | Funetion | Function Result
ML 1 148.00s. 8.07 dém
D2] M1 67.727 ps 1,19d8
D3| M1 120.123 ps -0.62 dit
[T
110862871008
Date: 28 APR 2016 19:41:12
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Transmitter Duty Cycle (continued)

Test Equipment Used:

. . Cal.
Asset Instrument Manufacturer Type No. Serial No. Date Calibration Interval
No. Due
(Months)

M2002 | Thermohygrometer | Testo 608-H1 45041825 02 Apr 2017 12
M1873 | Signal Analyser Rohde & Schwarz | FSV30 103074 03 Jul 2016 12
M1867 | Attenuator Kgber tSuhner | ge50.17.8 07101 Calibrated before use -
A2847 | Attenuator Radiall R411.820.121 | 24671450 Calibrated before use -
A2345 | Attenuator Macom 2082-6043-20 | None stated Calibrated before use -

. Pickering 64-102-002 & | XZ340281 & .
A2952 | RF Switch Interfaces 40-881-001 X311198 Calibrated before use -
S0538 | DC Power Supply TTi PL154 250135 Calibrated before use -
M1269 | Multimeter Fluke 175 90250210 13 May 2017 12
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 | 26 Oct 2017 24
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5.2.5. Transmitter Maximum Conducted Output Power

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 28 April 2016
Test Sample IMEL: 357232070003098

FCC Reference: Part 15.407(a)(2)(iv)

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

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 28

Note(s):

1. All supported modes and channel widths were initially investigated on one channel. The modes that

produced the highest power and therefore deemed worst case were:
0 802.11a- 16QAM / 36 Mbps
0 802.11n HT20 — 16QAM / 39 Mbps / MCS4
0 802.11n HT40 — BPSK/13.5 Mbps / MCSO
0 802.11ac VHT80 — 64QAM / 263.3 Mbps / MCS6x1

Measurements were then performed in these modes on bottom, middle and top channels in all operating
bands.

Testing was performed in accordance with KDB 789033 Section II.E.2.d) Method SA-2. The signal
analyser’s integration function was used to integrate across the 26 dB emission bandwidth. The signal
analyser resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector was
used and sweep time set manually to perform trace averaging over 300 traces. The span was set to
encompass the EBW. The calculated duty cycle in section 5.2.4 was added to the measured power in
order to compute the average power during the actual transmission time.

Power was measured on both ports and then combined using the measure-and-sum technique stated in
FCC KDB 662911 D01 Section E)1).

For 802.11ac with 2 spatial streams, the EUT uses spatial multiplexing, with unequal antenna gains and
each transmit antenna driven by only one spatial stream. The directional antenna gain has been
calculated in accordance with KDB 662911 D01 Section F)2)e)(ii):

2 2
TS (TR g;, 21(Zr=19;
Directional Gain = 10 log J 1( k=1 ]k) = 10log nzl I(Zk lg]'k) =
Nynr 2
2 2 2 2
+ + + +
— 10log (91,1 91,2) (92,1 92,2) — 10log (91,1) (92,2) _
2 2
G612 G3)\? —0.11y 2 -0.3)2
(1020) + (1020) (10 20 ) + (10 20 )
= 10log = 10log = —0.2 dBi

2

| |

2

UL VS LTD Page 89 of 207




TEST REPORT SERIAL NO: UL-RPT-RP11066287JD09A

VERSION 1.0 ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.15-5. 25 GHz band) (continued)

Note(s) continued:

4. For all other modes of operation, the directional antenna gain has been calculated in accordance with
KDB 662911 D01 Section F)2)f)(ii):

[ 2
Z}Ei(ZQﬁ?T gjx)

NANT

[/ Gy 6\*]
(1020 + 1020)

2
— 101log [21151(2%:1 gj,k) _

Directional Gain = 10log

2

-0.11 =0.3\ 2]
[(10 20 + 1020 )
=101

°8] 2

|

(91,1 + 91,2)2

> = 2.8 dBi

= 101log = 101log

The EUT has a directional antenna gain of <6 dBi.

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

7. The Part 15.407(a)(1)(iv) limit shall not exceed 250 mW (24.0 dBm).

Test setup:
Port 1 » RF Attenuator P For 1
DC Power Supply > EUT RF Switch rotc »| RF Attenuator »| Signal Analyser
Port 2 »| RF Attenuator P Port2
A 4 4
Y
<
Multimeter Laptop PC

»”i
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / 160AM / 36 Mbps

Port 1 Port 2
Ch | Frequency | conducted | Duty Cycle Corrected |~ cted Duty Cycle Corrected
anne (MH2) Peak Power Correction Conducted Peak Power Correction Conducted
(dBm) (dB) Peak Power (dBm) (dB) Peak Power
(dBm) (dBm)
Bottom 5180 14.3 0.6 14.9 14.4 0.6 15.0
Middle 5200 14.3 0.6 14.9 14.3 0.6 14.9
Top 5240 14.2 0.6 14.8 14.1 0.6 14.7
Corrected Corrected Combined
Frequency Conducted Conducted Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5180 14.9 15.0 18.0 24.0 6.0 Complied
Middle 5200 14.9 14.9 17.9 24.0 6.1 Complied
Top 5240 14.8 14.7 17.8 24.0 6.2 Complied
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / 16QAM / 36 Mbps / Port

1

Spectrum n@,’ Spectrum n@,’
Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 15de  SWT ims @ VBW 3MHz Mode Sweep Att 15de  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
m1[1] .21 dBm] m1[1] .05 dBm]
5.1865990 GHz 5.1944430 GHz
20 dB L 20 4 L
10 dBm- 10 dBm-
0 di 0 di
-10 dém -10 dém
-20dB -20dB
a0d 04
-t ] bt ] Pt}
50 50
40 df 40 df
CF 5.18 GHz 691 pts Span 40.0 MHz CF 5.2 GHz 691 pts Span 40.0 MHz
Channel Power Channel Power
Bandwidth 21.06 MHz Power 14.29 dBm Tx Total 14.29 dBm Bandwidth 21.14 MHz Power 14.28 dBm Tx Total 14.28 dBm
(| J (| J
11065287009 11065287009
Date: 26 APR 2016 19:54:30 Date: 26 APR 2016 19:59:48

Bottom Channel

Spectrum

<

Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 158 SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300

[@1Rm View

M1[1]

20 di L

3.10 dBm|
5.2461360 GH|

a0 d

CF 5.24 GHz 691 pts

Span 40,0 MHz

Channel Power

Bandwidth 21,06 MHz Power 14,19 dBm

Tx Total 14.19 dBm

(| J

11066287009
[Date: 26 APR 2016 20:05:08

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / 16QAM / 36 Mbps / Port

2

Spectrum

o
v

15d8  SWT
SGL Count 300/300

Ref Level 30.00 dem  Offset 30.00 dB w RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

Spectrum

<

15d8  SWT
SGL Count 300/300

Ref Level 30.00 dem  Offset 30.00 dB w RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

@ 1Rm View

@ 1Rm View

MI[1]

2.19 dBm|
5.1862520 GHz|

CF 5.18 GHz

691 pts

MI[1] 3.17 dBm]
5.1934590 GHz

Span 40.0 MHz

Channel Power
Bandwidth 22,71 MHz

Power 14,38 dBm

Tx Total 14.38 dBm

CF 5.2 GHz

Span 40.0 MHz

691 pts

Channel Power
Bandwidth 23,10 MHz

Power 14.28 dBm Tx Total 14.28 dBm

)

J

11066287009
[Date: 26 APR 2016 19:57:08

)

J

11066287009
[Date: 26 APR 2016 20:0227

Bottom Channel

Spectrum %’
Ref Level 30.00 d8m  Offset 30.00 dB & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
@ 1Rm View
2.87 dbm]

M1[1]

5.2335170 GHz|

CF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 22,49 MHz

Power 14.10 dBm

Tx Total 14.10 dBm

1l

J

11065267009
Date: 26 APR 2016 20:07 46

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /20 MHz / 16QAM / MCS4

Port 1 Port 2
Ch | Frequency | conducted | Duty Cycle Corrected |~ cted Duty Cycle Corrected
anne (MH2) Peak Power Correction Conducted Peak Power Correction Conducted
(dBm) (dB) Peak Power (dBm) (dB) Peak Power
(dBm) (dBm)
Bottom 5180 13.0 0.6 13.6 12.9 0.6 13.5
Middle 5200 12.9 0.6 13.5 12.8 0.6 13.4
Top 5240 12.8 0.6 13.4 12.5 0.6 13.1
Corrected Corrected Combined
Frequency Conducted Conducted Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5180 13.6 135 16.6 24.0 7.4 Complied
Middle 5200 13.5 13.4 16.5 24.0 7.5 Complied
Top 5240 13.4 13.1 16.3 24.0 7.7 Complied
UL VS LTD
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /20 MHz / 16QAM / MCS4 / Port 1

Channel Power
Bandwidth 22,49 MHz

Power 12.99 dBm

Tx Total 12.99 dBm

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 15de  SWT ims @ VBW 3MHz Mode Sweep Att 15de  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
Mm1[1] 1.51 dBmj Mm1[1] 1.42 dBmj
5.1739220 GHz 5.1936900 GHz
20 4 L 20 dB L
10 dBm- 10 dBm-
0 di 0 di
-10dBm- -10dBm-
-20 df -20dB
30d 04
50 50
-60 df -60 df
CF 5.18 GHz 691 pts Span 40.0 MHz CF 5.2 GHz 691 pts Span 40.0 MHz

Channel Power
Bandwidth 22,49 MHz

Power 12.88 dBm

Tx Total 12.88 dBm

)i

J

11065287009
Date: 26 APR 2018 15:01:01

)i

J

11065287009
Date: 26 APR 2016 15:2218

Bottom Channel

Spectrum

<

Att 15dp  SWT
SGL Count 300/300

Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
ims @ VBW 3MHz Mode Sweep

[@1Rm View

M1[1]

L

1,30 dBm|
5.2344430 GH|

a0 d

CF 5.24 GHz

691 pts

Span 40,0 MHz

Channel Power

Bandwidth 22,53 MHz

Power 12.76 dBm

Tx Total 12.76 dBm

)i

J

11066287009
[Date: 26 APR 2016 15:43:34

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /20 MHz / 16QAM / MCS4 / Port 2

Channel Power

Bandwidth 22,53 MHz Power 1286 dBm

Tx Total 12.86 dBm

Spectrum “é’ Spectrum “é’
Ref Level 30.00 d8m  Offset 30.00 db & RBW L MHz Ref Level 30.00 d8m  Offset 30.00 db & RBW L MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep 15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
—_— —_—
@ 1Rm View @ 1Rm View
MI[1] 141 dBr] MI[1] 1.36 dBrm]
5.1754850 GHz 5.2075250 GHz
20 d 20 d
10 di 10 di
od od
-10d -10d
-20 -20
o o \\«w
-50 dBm- -50 dBm-
60 df 60 df
CF 5,18 GHz 691 pts Span 40.0 MHz CF 5.2 GHz 691 pts Span 40.0 MHz

Channel Power
Bandwidth 22,49 MHz Power 12,78 dBm

Il ]

11066287009
[Date: 26 APR 2016 15:03:40

Il ]

11066287009
[Date: 26 APR 2016 15:24:57

Tx Total 12.78 dBm

Bottom Channel

Spectrum

<

Ref Level 30.00 d8m  Offset 30.00 dB & RBW 1 MHz
15d8 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300

@ 1Rm View

M1[1]

1.12 dBm]
5.2464830 GHz|

-0 d

CF 5.24 GHz 691 pts

Span 40.0 MHz

Channel Power

Bandwidth 22,40 MHz Power 12.54 dBm

Tx Total 12.54 dBm

L N J
111066267009
[Date: 26 APR2016 15:46:12

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / BPSK / MCSO

Port 1 Port 2
Ch | Frequency | conducted | Duty Cycle Corrected |~ cted Duty Cycle Corrected
anne (MHz) . Conducted : Conducted
Peak Power Correction Peak P Peak Power Correction Peak P
(dBm) (dB) eak Power (dBm) (dB) eak Power
(dBm) (dBm)
Bottom 5190 12.6 0.2 12.8 12.6 0.2 12.8
Top 5230 12.5 0.2 12.7 12.3 0.2 12.5
Corrected Corrected Combined
Conducted Conducted o .
Frequency Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5190 12.8 12.8 15.8 24.0 8.2 Complied
Top 5230 12.7 12.5 15.6 24.0 8.4 Complied
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / BPSK /MCSO0/ Port 1

Spectrum :%: Spectrum :%:
Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 15de  SWT ims @ VBW 3MHz Mode Sweep Att 15de  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
Mm1[1] -1.62 dBmj Mm1[1] -1.66 dBmj
5.195170 GHz] 5.234960 GHz]
20 dB L L 20 dB L L
10 dBm— 10 dBm—
0 dém— 0 dém—
-10 dBm— -10 dBm—
20 dBm— 20 dBm—
30 dBm— 30 dBm—
a0 | 40 8t
-50 dBm— -50 dBm—
-60 dBm— -60 dBm—
CF 5.19 GHz 691 pts Span 70.0 MHz CF 5.23 GHz 691 pts Span 70.0 MHz

Channel Power
Bandwidth 41.07 MHz

Power 12,61 dBm

|

J

11065287009
Date: 26 APR 2016 17:0313

Tx Total 12.61 dBm

Channel Power

Bandwidth 41.24 MHz Power 12.45 dBm Tx Total 12.45 dBm

. | J
111066267009
[Date: 26 APR.2016 17:24:36

Results: 802.11n /40 MHz / BPSK / MCSO / Port 2

Bottom Channel

Top Channel

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m  Offset 30.00 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.00 dB & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep 15d8  SWT 1135 @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
m1[1] -1.58 dBm)| m1[1] -1.76 dBr]
5.193550 GHz| 5.233850 GHZ|
20 dBm i 20 dBm i
10 dBm—{ 10 dBm—{
0 dem— 0 dem—
-10 dBm— -10 dBm—
-20 dBm— -20 dBm—
-30 dBm— -30 dBm—
-40 di 404
-50 dBm— -50 dBm—
60 dBm— 60 dBm—
CF 5.19 GHz 691 pts Span 70.0 MHz CF 5.23 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41.42 MHz Power 12.58 dBm Tx Total 12.58 dBm Bandwidth 41.33 MHz Power 12.32 dBm Tx Total 12.32 dBm
N ] LN )
11065267009 11065267009
Date: 26 APR 2018 17:05:52 Date: 26 APR 2018 17:27:15

Bottom Channel

Top Channel
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VERSION 1.0
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ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11ac / 80 MHz / 640AM / MCS6x1

Port 1 Port 2
Ch | Frequency | conducted | Duty Cycle Corrected |~ cted Duty Cycle Corrected
anne (MHz) . Conducted : Conducted
Peak Power Correction Peak Power Correction
(dBm) (dB) Peak Power (dBm) (dB) Peak Power
(dBm) (dBm)
Single 5210 11.0 2.5 13.5 10.9 2.5 13.4
Corrected Corrected Combined
Frequenc Conducted Conducted Conducted Limit Margin
Channel q y Peak Power | Peak Power 9 Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Single 5210 135 134 16.5 24.0 7.5 Complied
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11ac / 80 MHz / 640AM / MCS6x1 / Port 1

Spectrum “é'
Ref Level 30.00 dém Offset 30.10 dB & RBW 1MHz
Att 15d8  SWT ims @ VBW 32MHz Mode Sweep
SGL Count 300/300
@ 1Rm View
-6.10 dBm|

M1[1]

5.237790 GHz|

20d8

| <0 com—

-50 dam—

-60 dBm—

CF 5.21 GHz

691 pts

Span 150.0 MHz

Channel Power
Bandwidth 97.08 MHz

Power 10.96 dBm

Tx Total 10.96 dBm

1

J

110662870009
[Date: 28 APR 2016 19:43:48

Single Channel

Results: 802.11ac / 80 MHz / 640AM / MCS6x1 / Port 2

Spectrum

<g

15d8  SWT
SGL Count 300/300

Ref Level 30.00 dém  Offset 30.00 d& & RBW 1MHz

1ms @ VBW 3MHz  Mode Swesp

1@ 1Rm View

mi1]

-6.07 dBm]
5.243630 GHz

40 cRmo

-50 dam—

-60 dBm—

CF 5.21 GHz

691 pts

Span 140.0 MHz

Channel Power

Bandwidth 91.69 MHz

Power 10.92 dBm

Tx Total 10.92 dBm

i

J

110662870009
[Date: 28 APR 2016 19:46:27

Single Channel
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TEST REPORT SERIAL NO: UL-RPT-RP11066287JD09A

VERSION 1.0 ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5. 35 GHz & 5.47-5.725 GHz bands)

Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 28 April 2016 to
17 June 2016

Test Sample IMEL: 357232070003098

FCC Reference: Part 15.407(a)(2)

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

Environmental Conditions:

Temperature (°C): 231t0 26
Relative Humidity (%): 28 to 48
Note(s):

1. The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 log,o B, where B is
the previously measured 26 dB emission bandwidth in MHz. For both U-NII-2A and U-NII-2C bands, the
26 dB EBW is greater than 20 MHz.

For B > 20 MHz —»
- log19B > logq 20 —
— 10log;o B > 10log4( 20 —
— 11+ 10logy B> 11 + 10log4o 20 —
— 11+ 10log4y B >24.0 dBm

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

2. The EUT has a directional antenna gain of <6 dBi.
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11a /20 MHz / 160QAM / 36 Mbps / 5.25- 5.35 GHz band
Port 1 Port 2
Frequency Corrected Corrected
Channel Conducted Duty Cycle Conducted Duty Cycle
(MHz) Peak Power | Correction g:;kdggt\zgr Peak Power | Correction g;;kd;gt\zgr
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom 5260 14.2 0.6 14.8 14.3 0.6 14.9
Middle 5280 14.2 0.6 14.8 14.2 0.6 14.8
Top 5320 14.0 0.6 14.6 13.9 0.6 14.5
Corrected Corrected .
Conducted Conducted Combined o .
Frequency Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5260 14.8 14.9 17.9 24.0 6.1 Complied
Middle 5280 14.8 14.8 17.8 24.0 6.2 Complied
Top 5320 14.6 14.5 17.6 24.0 6.4 Complied
ULVSLTD

Page 102 of 207



TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11a /20 MHz / 16QAM / 36 Mbps / 5.25- 5.35 GHz band / Port 1

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep 15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
m1[1] .09 dBm] m1[1] 3.01 dBm]
5.2541530 GHz| 5.2739220 GH|
20 dBm- 20 dBm-
10 di 10 di
0 dam 0 dam
-10 4 -10 4
20 dby 20 dby
a0d and
et P} L] st
50 50
-60 df -60 df
CF 5.26 GHz2 691 pts Span 40.0 MHz CF 5.28 GHz 691 pts Span 40.0 MHz
S S

Channel Power
Bandwidth 21.19 MHz

Power 14.20 dBm

Tx Total 14.20 dBm

Channel Power
Bandwidth 21.23 MHz

Power 14.24 dBm Tx Total 14.24 dBm

[ 1l

J

11065267009
Date: 26 APR 2016 20:10:26

[ 1l

J

11065267009
Date: 26 APR 2016 20:15:44

Bottom Channel

Spectrum

<

At 1508 SWT
SGL Count 300/300

Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

@ 1Rm View

M1[1]

2.72 dBm]
5.3133430 GHz|

CF 5.32 GHz
Per—

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 21.19 MHz

Power 14.02 dBm

Tx Total 14.02 dBm

[ 1l

J

11065267009
Date: 26 APR 2016 20:21:03

Top Channel

Middle Channel

UL VS LTD
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11a /20 MHz / 16QAM / 36 Mbps / 5.25- 5.35 GHz band / Port 2

CF 5.26 GHz 691 pts
——

Spectrum n@,’ Spectrum n@,’
Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 158 SWT ims @ VBW 3MHz Mode Sweep Att 158 SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
M1[1] 3.26 dBmj M1[1] 2.96 dBmj
5.2650940 GHz 5.2748480 GHz
20 d t 20 d t

Span 40,0 MHz

Channel Power

Bandwidth 22,19 MHz Power 14.25 dBm

Tx Total 14.25 dBm

CF 5.28 GHz 691 pts Span 40.0 MHz
Channel Power

Bandwidth 22,36 MHz Power 14,19 dBm Tx Total 14.19 dBm

(| J

11066287009
[Date: 26 APR 2016 20:13:04

(| J

11066287009
[Date: 26 APR 2016 20 18:22

Bottom Channel

Spectrum n@,’
Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 158 SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300
[@1Rm View
M1[1] 2.73 dBmj
5.3132850 GHz
20 d t

CF 5.32 GHz 691 pts
——

Span 40,0 MHz

Channel Power

Bandwidth 22,36 MHz Power 13,90 dBm

Tx Total 13.90 dBm

(| J

11066287009
Date: 26 APR 2016 20:23:41

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11n /20 MHz / 160AM / MCS4 / 5.25-5.3 5 GHz band
Port 1 Port 2
Channel Frequency | conducted | Duty Cycle gfﬁéﬁi cij Conducted | Duty Cycle g(;)r:(ﬁfe C:j
(MH2) Peak Power | Correction Peak Power | Caorrection
(dBm) (dB) Peak Power (dBm) (dB) Peak Power
(dBm) (dBm)
Bottom 5260 12.7 0.6 13.3 12.6 0.6 13.2
Middle 5280 12.6 0.6 13.2 12.5 0.6 13.1
Top 5320 12.4 0.6 13.0 12.2 0.6 12.8
Corrected Corrected Combined
Frequency Conducted Conducted Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5260 13.3 13.2 16.3 24.0 7.7 Complied
Middle 5280 13.2 13.1 16.2 24.0 7.8 Complied
Top 5320 13.0 12.8 15.9 24.0 8.1 Complied
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n /20 MHz / 160QAM / 5.25-5.35 GHz b and / Port 1

Channel Power

Bandwidth 22,40 MHz Power 12.74 dBm

Tx Total 12.74 dBm

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep 15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
m1[1] 1.38 dBrm] m1[1] 1.05 dBrm]
5.2653260 GHz| 5.2741530 GHz|
20 dBm- 20 dBm-
10 di 10 di
0 dam 0 dam
-10 4 -10 4
20 dby 20 dby
30d8 /// 304!
50 50
-60 df -60 df
CF 5.26 GHz2 691 pts Span 40.0 MHz CF 5.28 GHz 691 pts Span 40.0 MHz
S S

Channel Power

Bandwidth 22,40 MHz

Power 12.60 dBm Tx Total 12.60 dBm

Date: 26 APR 2016 18:04 48

(| J (| J
111066267009 111066267009
[Date: 26 APR2016 18:26:02

Bottom Channel

Spectrum

<

Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz
Att 1508 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300

@ 1Rm View

M1[1]

1.03 dBm]
5.3136900 GHz|

691 pts

CF 5.32 GHz
Per—

Span 40.0 MHz

Channel Power

Bandwidth 22,40 MHz Power 12.44 dBm

Tx Total 12.44 dBm

(| J
11065267009
Date: 26 APR 2016 18:47:17

Top Channel

Middle Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n /20 MHz / 16QAM / MCS4 / 5.25-5.3 5 GHz band / Port 2

Spectrum n@,’ Spectrum n@,’
Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz
Att 158 SWT ims @ VBW 3MHz Mode Sweep Att 158 SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
M1[1] 1.10 dBmj M1[1] 0.99 dBmj
5.2649780 GHz 5.2852680 GHz
20 d t 20 d t
10 df 10 df
0 di 0 di
-10df -10df
-20 -20
e~ ,_/r‘/ \”“ =
il ety
=50 =50
60 d 60 d
CF 5.26 GHz 691 pts Span 40.0 MHz CF 5.28 GHz 691 pts Span 40.0 MHz
bl bl
Channel Power

Channel Power

Bandwidth 22,10 MHz

Power 12,61 dBm

Tx Total 12,61 dBm

Bandwidth 22,23 MHz

Power 1248 dBm

)i

J

11066287009
[Date: 26 APR 2016 16:07:27

J

)i

11066287009
[Date: 26 APR 2016 16:28:40

Tx Total 12.48 dBm

Bottom Channel

Spectrum

<

Att 15dp  SWT
SGL Count 300/300

Ref Level 30.00 d8m Offset 30.10 dB & RBW 1 MHz

ims @ VBW 3MHz Mode Sweep

[@1Rm View

M1[1]

L

0.82 dBm|
5.3253260 GH|

a0 d

CF 5.32 GHz
——

691 pts

Span 40,0 MHz

Channel Power

Bandwidth 22,49 MHz

Power 1224 dBm

Tx Total 12.24 dBm

)i

J

11066287009
[Date: 26 APR 2016 16:49:55

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11n /40 MHz / BPSK / MCS0 / 5.25-5.35 GHz band
Port 1 Port 2
Ch | Frequency | conducted | Duty Cycle Corrected |~ cted Duty Cycle Corrected
anne (MHz) 4 Conducted 4 Conducted
Peak Power | Correction Peak P Peak Power | Correction Peak P
(dBm) (dB) eak Power (dBm) (dB) eak Power
(dBm) (dBm)
Bottom 5270 13.1 0.2 13.3 13.0 0.2 13.2
Top 5310 12.9 0.2 13.1 12.8 0.2 13.0
Corrected Corrected .
Conducted Conducted Combined - .
Frequency Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5270 13.3 13.2 16.3 24.0 7.7 Complied
Top 5310 131 13.0 16.1 24.0 7.9 Complied
UL VS LTD
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n /40 MHz / BPSK / MCS0/5.25-5.35 GHz band/ Port 1

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.10 dB & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep 15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300

@ 1Rm View @ 1Rm View
m1[1] -1.02 dbm)| m1[1] -1.27 dm)|
5.266150 GHZ] 5.302500 GHZ]

20 dBm 20 dBm

-50 dBm—

-60 dBm—

CF 5.27 GHz

691 pts

Span 70.0 MHz

Channel Power
Bandwidth 41.16 MHz

Power 13.08 dBm

1l

J

11065267009
[Date: 0 MAY 2016 16:47:36

Tx Total 13.08 dBm

-30 dBm—

-50 dBm—

-60 dBm—

CF 5.31 GHz 691 pts Span 70.0 MHz

Channel Power

Bandwidth 40,98 MHz Tx Total 12.92 dBm

Power 12.92 dBm

L N J
111066267009
Date: O MAY 2016 185254

Bottom Channel

Top Channel

Results: 802.11n /40 MHz / BPSK /MCS0 / 5.25-5.35 GHz band / Port 2

Spectrum %’ Spectrum %’
Ref Level 30.00 dém  Offset 30.10dB @ RBW L MHz Ref Level 30.00 dém  Offset 30.10dB @ RBW L MHz
Att 1508 SWT 1ms e VBW 3MHz Mode Sweep Att 1508 SWT 1ms e VBW 3MHz Mode Sweep
SGL Count 3007300 SGL Count 3007300
[0 1Rm View [0 1Rm View
m1[1] ~1.08 dbm| m1[1] 140 dBm|
5.264730 GHz 5.305240 GHz
20di . 20di .
10 dBm— 10 dBm—
0 dem—r 0 dem—r
o
50 dBm— 50 dBm—
60 dam— 60 dam—
CF 5.27 GHz 691 pts Span 70.0 MHz CF 5.31 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41,07 MHz Power 13.03 dBm Tx Total 13.03 dBm Bandwidth 41,16 MHz Power 1278 dBm Tx Total 12.78 dBm
S ] S ]
11088287009 11088287009
Date: 9 MAY 2016 16:50:13 Date: 9 MAY 2016 16:55:30

Bottom Channel

Top Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11ac/ 80 MHz / 640AM / MCS6x1 / 5.25- 5.35 GHz band
Port 1 Port 2
Frequency Corrected Corrected
Channel (MH2) Conducted Duty Cycle Conducted Conducted Duty Cycle Conducted
Peak Power | Correction Peak Power Peak Power | Caorrection Peak Power
(dBm) (dB) (dBm) (dB)
(dBm) (dBm)
Single 5290 10.9 2.5 13.4 10.8 2.5 13.3
Corrected Corrected Combined
Frequency Conducted Conducted Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Power (dBm) (dB)
Port 1 Port 2 (dBm)
(dBm) (dBm)
Single 5290 134 13.3 16.4 24.0 7.6 Complied
UL VS LTD
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11ac / 80 MHz / 640AM / MCS6x1 / 5.25- 5.35 GHz band / Port 1

Spectrum u%’
Ref Level 30.00 dem  Offset 30.10 d& & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
1@ 1Rm View
mi[1] -6.36 dBm|

5.266340 GHz

40,4

-50 dam—

-60 dBm—

CF 5.29 GHz

691 pts

&EI 50.0 MHz

Channel Power

Bandwidth 98.47 MHz

Power 10.91 dBm

Tx Total 10.91 dBm

2.0
A

J

110662870009

[Date: 28 APR 2016 19:49:08

Single Channel

Results: 802.11ac/ 80 MHz / 640AM / MCS6x1 / 5.25- 5.35 GHz band / Port 2

Spectrum “é’
Ref Level 30.00 dém Offset 30.10 dB & RBW 1MHz
Att 15d8  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300
[@1Rm View
M1[1] -6.40 dBm

5.257580 GHz|

20 df

406l

+50 dBm—t

-60 dam—

CF 5.29 GHz

691 pts

w 40.0 MHz

Channel Power

Bandwidth 89,96 MHz

Power 10.80 dBm

Tx Total 10.80 dBm

2.
L

J

11086287./009
[Date: 28 APR 2016 19:51:49

Single Channel

UL VS LTD
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11a /20 MHz / 160QAM / 36 Mbps / 5.47- 5.725 GHz band
Port 1 Port 2
Frequency Corrected Corrected
Channel Conducted Duty Cycle Conducted Conducted Duty Cycle Conducted
(MH2) Peak Power | Correction Peak P Peak Power | Caorrection Peak P

(dBm) (dB) eak Power (dBm) (dB) eak Power

(dBm) (dBm)

Bottom 5500 14.9 0.6 15.5 14.6 0.6 15.2

Middle 5580 14.9 0.6 15.5 14.4 0.6 15.0

Top 5700 14.6 0.6 15.2 14.0 0.6 14.6

Corrected Corrected Combined
Frequency Conducted Conducted Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5500 155 15.2 184 24.0 5.6 Complied
Middle 5580 15.5 15.0 18.3 24.0 5.7 Complied
Top 5700 15.2 14.6 17.9 24.0 6.1 Complied
UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP11066287JD09A

VERSION 1.0 ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5. 35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11a /20 MHz / 16QAM / 36 Mbps / 5.47- 5.725 GHz band / Port 1

Spectrum ] %’ Spectrum %’
Ref Level 30.00 dem  Offset 30.30 dB @ RBW 1 MHz Ref Level 30.00 dem Offset 30.30 dB @ RBW 1 MHz

Att 15d8  SWT 1ms @ VBW 3MHz Mode Sweep Att 15d8  SWT 1ms @ VBW 3MHz  Mode Sweep

SGL Count 300/300 SGL Count 300/300
[®1Rm View [@1Rm View

M1[1] 3.78 dBm| M1[1] 3.69 dBm|
5.4938060 GHz| 5.5869460 GHz|

20 df 20 df

10 di 10 di

od 0 dbi

-10 df -10 df

-20 df -20 df

e m_,,‘/r' o M/ %
e S ot Fr it

-50 df -50 df

-60 df -60 df

CF 5.5 GHz 691 pts Span 40.0 MHz CF 5.58 GHz 691 pts Span 40.0 MHz
Channel Power Channel Power

Bandwidth 21.19 MHz Power 14.92 dBm Tx Total 14.92 dBm Bandwidth 21.23 MHz Power 14.90 dBm Tx Total 14.90 dBm

11066287009 11066287009

[Date: 11.MAY.2016 12:56:41 [Date: 11.MAY.2016 13:04:55

Bottom Channel

Spectrum ] %’
Ref Level 30.00 dem  Offset 30.30 dB @ RBW 1 MHz
Att 15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
[®1Rm View
M1[1] 3.62 dBm|
5.6939800 GHz|
20 df

CF 5.7 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 21.36 MHz

Power 14.56 dBm

Tx Total 14.56 dBm

J

LT

11066287009
Date: 17.JUN.2016 17:52:20

Top Channel

Middle Channel

UL VS LTD
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11a /20 MHz / 16QAM / 36 Mbps / 5.47- 5.725 GHz band / Port 2

Spectrum

o
v

Ref Level 30.00 dBm  Offset 30.30 dB @ RBW 1 MHz
Att 15de  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 300/300

@ 1Rm View

<B

Spectrum

Ref Level 30.00 dBm  Offset 30.30 dB @ RBW 1 MHz
Att 15de  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 300/300

@ 1Rm View

Mi[1]

3.57 dBm|
5.5049780 GHz|

CF 5.5 GHz 691 pts

M1[1] 3.11 dBm|
5.5744430 GH|

Span 40.0 MHz

CF 5.58 GHz 691 pts Span 40.0 MHz

Channel Power

Bandwidth 21.97 MHz Power 14.61 dBm

Tx Total 14.61 dBm

Channel Power

Bandwidth 22.53 MHz Power 14.36 dBm Tx Total 14.36 dBm

Il J

[11066287J009
Date: 11.MAY 2016 13:02:17

Il J

[11066287J009
Date: 11.MAY 2016 13:07:31

Bottom Channel

Spectrum ]

<B

Ref Level 30.00 dBm  Offset 30.30 dB @ RBW 1 MHz
Att 15de  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 300/300

@ 1Rm View

Mi[1]

2.87 dBm|
5.7059620 GHz|

CF 5.7 GHz 691 pts

Span 40.0 MHz

Channel Power

Bandwidth 22.01 MHz Power 13.97 dBm

Il J

[11066287J009
Date: 17.JUN.2016 17:54:55

Tx Total 13.97 dBm

Top Channel

Middle Channel
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VERSION 1.0

SERIAL NO: UL-RPT-RP11066287JD09A

ISSUE DATE: 31 AUGUST 2016

Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11n /20 MHz / 160QAM / MCS4 / 5.47-5.7 25 GHz band
Port 1 Port 2
Frequency Corrected Corrected
Channel Conducted Duty Cycle Conducted Conducted Duty Cycle Conducted
(MH2) Peak Power | Correction Peak P Peak Power | Caorrection Peak P
(dBm) (dB) eak Power (dBm) (dB) eak Power
(dBm) (dBm)
Bottom 5500 13.4 0.6 14.0 13.0 0.6 13.6
Middle 5580 13.3 0.6 13.9 12.7 0.6 13.3
Top 5700 13.2 0.6 13.8 12.6 0.6 13.2
Corrected Corrected Combined
Frequency Conducted Conducted Conducted Limit Margin
Channel Peak Power | Peak Power Result
(MHz) Port 1 Port 2 Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 5500 14.0 13.6 16.8 24.0 7.2 Complied
Middle 5580 13.9 13.3 16.6 24.0 7.4 Complied
Top 5700 13.8 13.2 16.5 24.0 7.5 Complied

UL VS LTD
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