TEST REPORT SERIAL NO: UL-RPT-RP10895558JD02G

VERSION 2.0 ISSUE DATE: 19 DECEMBER 2016

5.2.4. Transmitter Duty Cycle

Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 08 June 2016 &
09 June 2016

Test Sample MAC address: 542AA22F8F19

FCC Reference: Part 15.35(c)

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

Environmental Conditions:

Temperature (°C): 23to 25
Relative Humidity (%): 48 to 53
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 using the following formula:

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

802.11a SISO / BPSK / 6 Mbps duty cycle: 10 log (1 / (1430.240/1639.850)) = 0.6
802.11a CDD / BPSK / 6 Mbps duty cycle: 10 log (1 / (1430.240/1641.900)) = 0.6
802.11n HT20 / SISO / BPSK / MCSO duty cycle: 10 log (1 / (1343.630/1554.660)) = 0.6
802.11n HT20 / SISO / 16QAM / MCS3 duty cycle: 10 log (1 / (358.490/564.052)) = 2.0
802.11n HT20 / SISO / 64QAM / MCSS5 duty cycle: 10 log (1 / (198.546/405.702)) = 3.1
802.11n HT40 / SISO / BPSK / MCSO duty cycle: 10 log (1 / (665.800/872.500)) = 1.2
802.11n HT40 / SISO / QPSK / MCS2 duty cycle: 10 log (1 / (246.786/451.877)) = 2.6
802.11n HT40 / SISO / 16QAM / MCS3 duty cycle: 10 log (1 / (194.914/400.296)) = 3.1
802.11n HT20 / MIMO / BPSK / MCSO duty cycle: 10 log (1 / (1343.630/1554.660)) = 0.6
802.11n HT20 / MIMO / QPSK / MCS1 duty cycle: 10 log (1 / (689.340/897.820)) = 1.1
802.11n HT40 / MIMO / BPSK / MCSO duty cycle: 10 log (1 / (665.800/872.500)) = 1.2
802.11n HT40 / MIMO / 16QAM / MCS3 duty cycle: 10 log (1 / (194.914/400.296)) = 3.1
802.11ac VHT80 / SISO / QPSK / MCS2 duty cycle: 10 log (1 / (138.857/343.714)) = 3.9
802.11ac VHT80 / MIMO / BPSK / MCSO duty cycle: 10 log (1 / (333.970/540.008)) = 2.1
802.11ac VHT80 / MIMO / 16QAM / MCS3 duty cycle: 10 log (1 / (112.406/313.301)) = 4.5

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

Test setup:
DACO » RF Attenuator P Port 1
DC Power Supply > EUT RF Switch rotc »| RF Attenuator » Signal Analyser
DAC1 »| RF Attenuator P Port2
A A A
Y A
Multimeter Laptop PC Laptop PC <
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Transmitter Duty Cycle (continued)

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

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

1430.240

1639.850

0.6

Spectrum

Ref Level 30,00 dem  Offset 30.20 dB w RBW 28 MHz
Att 15d8 & SWT 2.1ms & VBW 28 MHz
SGL TRG:IFP

(@14 View

| M1[1]

pET— f - T B M

GF 5.2 GHz 1001 pts 205.7 ps/

Marker
Type | Ref | Tre | X-value | Y-value | Funetion | Function Result |
M1 1 2.06 s 14.72 dém
D2| M1 1 1.43024 ms -1.58 dB
D3| M1 1 1,63985 ms 0.06 d&

108655681002
Date: 9 JUN 2016 01:03:21

Results: 802.11a CDD / 20

MHz / 6 Mbps

Pulse Duration
(us)

Period
(us)

Duty Cycle

(dB)

1430.240

1641.900

0.6

Spectrum =
Ref Level 30,00 dem  Offset 30.20 8 w RBW 20 MHz
Att 15d8 @ SWT  Z1ims & VBW 28 Mhz
SGL TRGIIFP
@ Liv View
| Mi[1] 10.84 dBm|
& 2.06 |
B 75 p2[1] 2.32 d8|
1143024 ms|
0dem — o s |
0
-10
-20 B
e by
-40
S0k
60 d
CF 5.2 GHz 1001 pts 205.7 ps/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
ML 1 2.06 s 10.64 dém
D2| mi| 1 1.43024 ms -232d8
D3| Mi 1 1,6419 s -0.07 8
—
CNRANERD we
108955581002
[Date: 8 JUN.2016 00:14:19
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Transmitter Duty Cycle (continued)

Results: 802.11n /20 MHz / SISO / MCS0

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

1343.630

1554.660

0.6

Spectrum o
Ref Level 30.00 dém Offset 30.20 dB & RBW 28 MHz
Att 1508 @ SWT  Loms @ VBW 208 MHz
SGL TRG.IFP
@ Liv View
| M1[1] 13.31 dBr]|
; 1.94 s
20 dt T Da[1 1.32 dB
104 (T S P bt
0
-10 ¢
20 df
et y—
40 ¢
S0
60 of
CF 5.2 GHz 1001 pts 193.8 s/
Marker
Type | Ref | Tre | X-value | Y-value | Funetion | Function Result |
M1 1 194 ps 13.31 dém
D2| M1 1.34363 ms -1.32d8
D3| M1 1.55466 ms 0.00 d&
—
[T ]
108055581002
Date: 8 0UN 2016 17:54:16
Results: 802.11n /20 MHz / SISO / MCS3
Pulse Duration Period Duty Cycle
(bs) (us) (dB)
Spectrum =
Ref Level 30.00 dém Offset 30.20 d8 & RBW 28 MHz
Att 1508 @ SWT 7125 @ YBW 28 MHz
SGL TRG:IFP
@ Liv View
M1[1] 13.91 dBm
. 711ns
ad T D2L1] 1.15 dB
10 dme | A b A A g o]
o
10
-20 ¢
el L T
a0
S0
o
CF 5.2 GHz 1001 pts 71.2 ps/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 711.0 ns 13.91 dém
D2 ML 35849 s -Li5d8
03| M1 564,062 s -0.23 d8
—
CNRANERD we
10895558002
[Date: 8 JUN 2016 18.00:32
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Transmitter Duty Cycle (continued)

Results: 802.11n /20 MHz / SISO / MCS5

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

198.546

405.702

3.1

Spectrum o
Ref Level 30.00 dem Offset 30.20 d8 & RBW 20 MHz
Att 15dB & SWT 507 ys @ VBW 28 MHz
SGL TRG:IFP
@ Lav View
| m1[1] 12.47 dBm|
witn—t
i ot | sl it L\M’ﬂ Il el i
104 ‘ ik ey
0de
-10 dBm
-20 d
gyl Y T i 1{1 i et
40 d
i
60 of
GF 5.2 GHz 1001 pts 50.7 ps/
Marker
Type | Ref | Tre | X-value | Y-value | Funetion | Function Result |
M1 1 506.0 ns 12,47 dBm
D2 M1 198.546 ps -3.62 db
D3] M1 405.702 ps 0.39 dB
SE—
[T
108655681002
[Date: 8 JUN 2016 18:03:16
Results: 802.11n /40 MHz / SISO / MCSO0
Pulse Duration Period Duty Cycle
(Hs) (bs) (dB)
665.800 872.500 1.2

Spectrum

Pre]

Ref Level 30,00 dém  Offset 30.20 dB w RBW 28 MHz
Att 15d8 & SWT Llms & VBW 28 MHz
SGL TRG:IFP

(@14 View

mif1]

i

ot

[Date: 8 JUN 2016 19:15:13

40 dk
S0k
60 d
CF 5.23 GHz 1001 pts 108.9 ps/.
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 1.09 s 10.57 dbm
D2| M1 665.8 s -190 d&
D3 M1 872.5 s 0,11 d8
—
CNRANERD we
108955581002
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Transmitter Duty Cycle (continued)
Results: 802.11n /40 MHz / SISO / MCS2

Pulse Duration Period Duty Cycle
(bs) (bs) (dB)

246.786 451.877 2.6

PT:]

Spectrum

Ref Level 30.00 dém  Offset 30.20 dB w RBW 28 MHz
Att 15d8 & SWT 564 ys @ VBW 28 MHz
SGL TRG:IFP

(@14 View

563 ns|
L | p2[1] 0.44 dB|

1 240 786,
5 JRPTOIT| PR VTR e :
104 b (A i ne i MI

| M1[1] 11.06 dBm|

et L TN Al

GF 5.23 GHz 1001 pts 56.4 s/

Marker
Type | Ref | Tre | X-value | Y-value | Funetion | Function Result
M1 1 563.0 11.06 dém
D2| M1 1 246.786 ps -0.44 dB
D3] M1 1 451.877 ps -0.36 d&

108655681002
Date: 8 JUN 2016 19:17:43

Results: 802.11n /40 MHz / SISO / MCS3

Pulse Duration Period Duty Cycle
(Ks) (bs) (dB)

194.914 400.296 3.1

Spectrum o
Ref Level 30.00 dem  Offset 30.20 08 w RBW 20 MHz
Att 15d8 @ SWT 499 us @& VBW 28 Mhz
SGL TRGIIFP
@ Liv View
Mi[1] 11,00 dBr|
5048 499 ns|
- I, p2[1] 0.64 d8|
5 " i TR
.... a2l f iy ot
0d
-10
-20 By
eyt L X e e e e
-40
S0k
60 d
CF 5.23 GHz 1001 pts 49.9 s/
Marker
Type | Ref | Tre | X-value | y-value | Function Function Result
ML 1 439.0 s 11.00 dem
D2| mi| 1 194.914 s -0.64 dB
D3| Mi 1 400,296 s 0.21 d8
—
CNRANERD we
108955581002
[Date: 8 JUN.2016 19:21:41
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Transmitter Duty Cycle (continued)

Results: 802.11n /20 MHz / MIMO / MCSO

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

1343.630

1554.660

0.6

Spectrum o
Ref Level 30.00 dem  Offset 30.20 08 w RBW 28 MHz
Att 1508 @ SWT  L9ms @ VBW 2 Mz
SGL TRGIIFP
@ Liv View
| M1[1] 10.88 dBr|
’ 1.94 s
L | D2[1] 0.78 d8|
Y4363
10 dE i T o r rm*-
0
-10 By
20 o
g i
40 of
50k
-60 o
CF 5.2 GHz 1001 pts 193.8 s/
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 194 s 10.88 dém
Dz| ML 1.34363 ms -0.78dB
D3 M1 1.55466 ms 0.01 d&
—
[T ]
10895558002
Date: 8 JUN 2016 21:12:18
Results: 802.11n /20 MHz / MIMO / MCS1
Pulse Duration Period Duty Cycle
(bs) (us) (dB)
Spectrum o
Ref Level 30,00 dem  Offset 30.20 08 w RBW 20 MHz
Att 1508 @ SWT  Llms @ VBW 28 Mz
SGL TRGIIFP
@ Liv View
| Mi[1] 10.66 dBm|
. 1.12 s
B | D21 1.52 dB
2 03689.34 ps|
10 dBm g 7 e el
od
-10
<20 By
“—f{ﬁ"ﬁ'ﬁ‘r}”w‘ T e o
-40
S0k
60 d
CF 5.2 GHz 1001 pts 112.2 ps/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
ML 1 1325 10.66 dem
D2| M1 682,34 s -1.52d8
D3| ML 997,82 s 0.08 dB
—
CNRANERD we
108955581002
[Date: 8 JUN 2016 21:16:56
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Transmitter Duty Cycle (continued)

Results: 802.11n /40 MHz / MIMO / MCSO

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

665.800

872.500

12

Spectrum o
Ref Level 30.00 dem  Offset 30.20 08 w RBW 28 MHz
Att 1508 @ SWT  Lilms @ YBW 28 MHz
SGL TRGIIFP
@ Liv View
M1[1] 7.63 dBm|
¢ 1.09 pis
. d D2[1 0.94 dg|
104 - 5 £ 4i65.80 s
hed v 3 T
0
-10 By
20 o
'réhﬁ'ﬁlﬁ:”w T
40 of
50k
-60 o
CF 5.23 GHz 1001 pts 108.9 ps/.
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 1,08 ps 7.63 dém
Dz| ML 665.6 s -0.94dB
03 M1 1 872.5 s 0,12 db
—
[T ]
10895558002
Date: 8 JUN 2016 2255:58
Results: 802.11n /40 MHz / MIMO / MCS3
Pulse Duration Period Duty Cycle
(ks) (ks) (dB)
Spectrum =
Ref Level 30.00 dem  Offset 30.20 08 w RBW 20 MHz
Att 1508 @ SWT 459 s @ VBW 20 Mz
SGL TRGIIFP
@ Liv View
Mi[1] 7.80 dém|
ik 4sans
ad p2[1 0.61 dg|
10 dBm—op: 194.914 s
bt = Ty TR e i
od
-10
-20 By
¢§¢M$AM, ML P b
40 dk
S0k
60 d
CF 5.23 GHz 1001 pts 49.9 s/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
ML 1 439.0 s 7.80 dém
D2| M1 194,914 e -0.61d8
D3| ML 400,296 s 0,10 d8
—
CNRANERD we
108955581002
Date: 8 JUN 2016 25:01:32
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Transmitter Duty Cycle (continued)
Results: 802.11ac/ 80 MHz / SISO / MCS2

Pulse Duration Period Duty Cycle
(bs) (bs) (dB)

138.857 343.714 3.9

Spectrum o
Ref Level 30.00 dem  Offset 30.20 08 w RBW 28 MHz
Att 1508 @ SWT 429 s @ VBW 28 Mz
SGL TRG.IFP
[0 Lav View
| M1[1] .59 dBm|
429ns
20 | p2(1] 0.10 d8
" AE : 138,857 ps
104 «.N,.%H% TR e WMWMI
0
-10 By
20 o
{'i'tﬁﬂrﬁ""‘ L At e ‘.‘i T
40 of
50k
-60 o
CF 5.21 GHz 1001 pts 42.9 s/,
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 429.0 s 8.59 dém
Dz| M1 1 138,857 ps -0.10d8
03 M1 1 343.714 pis -0.18 dB
—
[T ]
10895558002
Date: 8 JUN 2016 19:56:59

Results: 802.11ac /80 MHz / MIMO / MCSO0

Pulse Duration Period Duty Cycle
(Ks) (bs) (dB)

333.970 540.008 21

Spectrum 7 5
Ref Level 30.00 dem  Offset 30.20 08 w RBW 20 MHz
Att 1508 @ SWT 674 ps @ VBW 28 Mz
SGL TRGIIFP
@ Liv View
Mi[1] 5.14 dBn
4 673ns
20de p2(1] 0.08 d8|
10 dBm - 333.970 ps|
i) i ot Akl I
s i e ik et b
-10
<20 By
gl it M g g
-40
S0k
60 d
CF 5.21 GHz 1001 pts 67.4 s/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
ML 1 673.0 s 5.14 dbm
D2| mi| 1 333.97 s 0.08 d&
D3| Mi 1 540,008 s 0.20 d&
—
CNRANERD we
108955581002
[Date: 8 JUN 2016 23:42:58
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Transmitter Duty Cycle (continued)

Results: 802.11ac/ 80 MHz / MIMO / MCS3

Pulse Duration
(Bs)

Period
(us)

Duty Cycle
(dB)

112.406

313.301

4.5

Spectrum

SGL TRG:IFP

Ref Level 30,00 dem  Offset 30.20 dB w RBW 28 MHz
Att 15d8 & SWT 399 us @ VBW 28 MHz

(@14 View

20 df

M1[1]

104

5.09 dBm|
797 ns|

1.71d8
112,406 ps|

"

i

- y
il R

—

0de

-10 dBm

20

Jrpesn

U A sS4

40 of

s0d

60 of

GF 5.21 GHz

1001 pts

30.9 s/

Marker

X-value

Y-value | Function |

Function Result

Type | Ref | Tre|
M1 1

D2 M1
D3] M1

797.0 ns
112,406 ps
313.301 ps

5,09 dBm
-1.71d8
-0.91 dd

108655681002
Date: 8 JUN 2016 23 47:50
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Transmitter Duty Cycle (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M2004 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 02 Apr 2017 12

M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 26 Feb 2017 12

M1867 | Attenuator Huber + Suhner AG | 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

A2009 | RF Switch Pickering Interfaces | 64-102-002 & | XZ340281 & Calibrated -

40-881-001 X311198 before use

S0538 | DC Power Supply TTi PL154 250135 Calibrated -
before use

M1818 | Multimeter Fluke 7911 71811580 27 Apr 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 Dates: 08 June 2016 to
27 July 2016

Test Sample MAC address: 542AA22F8F19

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

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

Environmental Conditions:

Temperature (°C): 23to 25

Relative Humidity (%): 36 to 53

Note(s):

1. The EUT was transmitting at <98% duty cycle. Measurements were performed using a signal analyser in
accordance with FCC KDB 789033 1I.E.2.d) Method SA-2.

2. 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:

0o 802.11a-BPSK/ 6 Mbps

0 802.11a CDD - BPSK/ 6 Mbps

0 802.11n HT20 SISO — 16QAM / MCS3

0 802.11n HT40 SISO — 16QAM / MCS3

0 802.11n HT20 MIMO — QPSK/ MCS1

o 802.11n HT40 MIMO - 16QAM / MCS3

0 802.11ac VHT80 SISO — QPSK/MCS2

o 802.11lac VHT80 MIMO - 16QAM / MCS3
Measurements were then performed in these modes on bottom, middle and top channels in all operating
bands.

3. The signal analyser’s integration function was used to integrate across the emission bandwidth. The
resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector was used, sweep
time was set to auto and 300 traces performed. The span was set to encompass the entire emission
bandwidth.

4. For SISO modes of operation, power was measured on both ports. DAC 0 produced the highest
conducted power and highest e.i.r.p. It was therefore deemed worst case. Results for DAC 0 are
recorded in the tables below.

5. For MIMO modes of operation, conducted power was measured on both ports and then combined using
the measure-and-sum method stated in FCC KDB 662911.

6. Asthe EUT was transmitting at <98% duty cycle, the calculated duty cycle in Section 5.2.4 of this test
report was added to the measured power in order to compute the average power during the actual
transmission time.

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

8. The Part 15.407(a)(1)(iv) limit shall not exceed 250 mW (24.0 dBm).
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Transmitter Maximum Conducted Output Power (5.15-5. 25 GHz band) (continued)
Note(s):

9. For SISO modes of operation, the EUT has an antenna gain of 6.1 dBi. In accordance with
15.407(a)(1)(iv), the limit was reduced by the amount in dB the antenna gain exceeds 6 dBi. Therefore
the limit of 24 dBm has been reduced by 0.1 dB to 23.9 dBm.

10. For MIMO modes of operation presented in this section of the test report, the directional antenna gain
has been calculated in accordance with KDB 662911Section F)2)f)(ii):

2 2
(i g, Sjo1(Zkn g
Directional Gain = 10log J 1( k=1 ]k) = 101log J 1( k lg]'k)
Nant 2
, G G 61 63y
1020 + 1020 1020 + 102
‘ ( ) ( )
— 10log M — 10log - — 101log - — 9.2 dBi

| |

In accordance with 15.407(a)(1)(iv), the limit was reduced by the amount in dB the antenna gain exceeds
6 dBi. Therefore the limit of 24 dBm has been reduced by 3.2 dB to 20.8 dBm.

Test setup:
DACO »| RF Attenuator P Port 1
DC Power Supply > EUT RF Switch rotc RF Attenuator »{ Signal Analyser
DACH RF Attenuator P rort2
A 4 4
Y \ 4
Multimeter Laptop PC Laptop PC <
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Transmitter Maximum Conducted Output Power (5.15-5. 25 GHz band) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / DAC 0

Duty cycle Corrected
Conducted f - .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Bottom 5180 134 0.6 14.0 23.9 9.9 Complied
Middle 5200 13.2 0.6 13.8 23.9 10.1 Complied
Top 5240 13.4 0.6 14.0 23.9 9.9 Complied
Spectrum Ilvl':l Spectrum Ilvl':l
Ref Level 30.00 d8m  Offset 30.20 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.20 dB & RBW 1 MHz
15d8 SWT 1ms @ VBW 3MHz  Mode Sweep 1508 SWT 1ms & VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
M1[1] 2.71 dBm) M1[1] 2.54 dBm)
5.1814470 GHz] 5.1990160 GHz]
20 dém 20 dém
104 104
0 dem 0 dem
0 d -10 df
20 8 20 8
nde 30 db
-40 dBm 40 dem
=0 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 Channel Power
Bandwidth 20.10 MHz Power 13.44 dBm Tx Total 13.44 dBm Bandwidth 20.41 MHz Power 13.22 dBm Tx Total 13.22 dBm
)i i . I J
106895558002 106895558002
[Date: 8 JUN 2016 01:02:37 [Date: 8 JUN 2016 01:05:24

Bottom Channel

Spectrum

SGL Count 300/300

<

Ref Level 30.00 d8m Offset 30.20 dB & RBW 1 MHz
Att 15dB  SWT

ims & VBW 3MHz Mode Sweep

[@1Rm View

Mm1[1]

2.80 dBm|
5.2389580 GHz|

60 d

CF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 21.10 MHz

Power 13.37 dBm

Tx Total 13.37 dBm

2
I

J

10895558002
[Date: § JUN 2016 01:08:40

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 / CDD / BPSK / 6 Mbps

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Bottom 8.6 0.6 9.2 5.3 0.6 5.9
Middle 8.6 0.6 9.2 5.8 0.6 6.4
Top 8.7 0.6 9.3 5.6 0.6 6.2
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Bottom 10.9 20.8 9.9 Complied
Middle 11.0 20.8 9.8 Complied
Top 11.0 20.8 9.8 Complied
ULVSLTD
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / CDD / BPSK /6 Mbps /D AC 0

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.20 d&@ @ RBW 1 MHz

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.20 d& @ RBW 1 MHz

1508 SWT 1rms @ VBW 3MHz Mode Sweep Att 1508 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
(@ 1rm view (@ 1rm view
M1[1] ~2.06 dBm| M1[1] ~2.00 dBm|
5.1810420 GHy| 5.1987260 GH]
20l | ‘ 20l ‘
10d 10d
od od
-10 df -10
20 20
30 df -2
|40, B A
50 50
60 o 60
GF 5.18 GHz 691 pts Span 40.0 MHz GF 5.2 GHz 691 pts Span 40.0 MHz
Channel Power

Channel Power
Bandwidth 20.32 MHz

Power 8.64 dBm

Tx Total 8.64 dBm

Bandwidth 20.41 MHz

Power 8,63 dBm

Tx Total 8.63 dBm

C I

J

]l J
1089555810 02 1089555810 02
D a273U 12016155909 D a273U12016160317
Bottom Channel Middle Channel
Spectrum [@

Att 1508 SWT
SGL Count 300/200

Ref Level 30.00 dBm  Offset 30.20 d8@ & RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

(@ 1rm view

M1[1]

-2.08 dBm|
5.2388420 GHz|

20 df

10 df

GF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 20.23 MHz

Power 8,67 dBm

Tx Total 8.67 dBm

C I

J

108955581002
|0 a6270U12016160943

Top Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11a/20 MHz / CDD / BPSK /6 Mbps /D AC 1

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.10 d&@ @ RBW 1 MHz

Spectrum ] [@

Ref Level 30.00 dBm  Offset 20.10 d& @ RBW 1 MHz

1508 SWT 1rms @ VBW 3MHz Mode Sweep Att 1508 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
(@ 1rm view (@ 1rm view
M1[1] ~5.22 dbm| M1[1] ~4.98 dBm|
5.1790740 GHy| 5.19809000 GHy]
20l 20l
10d 10d
od od
-10 df -10
20 20
30 df -2
a0 dp a0 B
50 50
60 o 60
GF 5.18 GHz 691 pts Span 40.0 MHz GF 5.2 GHz 691 pts Span 40.0 MHz

Channel Power
Bandwidth 21.27 MHz

Power 5.28 dBm

Tx Total 5.28 dBm

Channel Power

Bandwidth 20.23 MHz Tx Total 5.80 dBm

Power 5.80 dBm

]l J LI J
1089555810 02 1089555810 02
D 2273 12016155748 D ak273U 12016160525
Bottom Channel Middle Channel
Spectrum [@

Att 1508 SWT
SGL Count 300/200

Ref Level 30.00 dBm  Offset 30,10 d8@ & RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

(@ 1rm view

M1[1]

-5.07 dBm|
5.2410420 GHz|

20 df

10 df

GF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 20.41 MHz

Power 5.60 dBm

Tx Total 5.60 dBm

C I

J

108955581002
JDae270U1.2016160818

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

Results: 802.11n /20 MHz / SISO / 160AM / MCS3 /D ACO

Duty cycle Corrected
Conducted f - .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Bottom 5180 114 2.0 13.4 23.9 10.5 Complied
Middle 5200 115 2.0 13.5 23.9 10.4 Complied
Top 5240 11.5 2.0 13.5 23.9 10.4 Complied
Spectrum Ilvl':l Spectrum Ilvl':l
Ref Level 30.00 d8m  Offset 30.20 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.20 dB & RBW 1 MHz
15d8 SWT 1ms @ VBW 3MHz  Mode Sweep 1508 SWT 1ms & VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
M1[1] 0.52 dBm) M1[1] 0.56 dBm)
5.1808100 GHz] 5.2011000 GHz]
20 dém 20 dém
10 df 10 df
0 dem 0 dem
0 d -10 df
20 8 20 8
B — 30 db
_?D,:—-'"' W ggﬂf:"’”" R
=0 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 Channel Power
Bandwidth 20.14 MHz Power 11.41 dBm Tx Total 11.41 dBm Bandwidth 20.28 MHz Power 11.47 dBm Tx Total 11.47 dBm
( ]l J ( ]l J
106895558002 106895558002
[Date: 8 JUN 2016 17:49:47 Date: 8 JUN 2016 18:02:38

Bottom Channel

Spectrum

<

Ref Level 30.00 d8m Offset 30.20 dB & RBW 1 MHz
Att 15de  SWT ims & VBW 3MHz Mode Sweep
SGL Count 300/300

[@1Rm View

Mm1[1]

0.72 dBm|
5.2414470 GH|

60 d

CF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 20.19 MHz Power 11.49 dBm

Tx Total 11.49 dBm

X !

10895558002
[Date: 8 JUN 2016 18:11:10

Top Channel

Middle Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / SISO / 160AM / MCS3 /D ACO

Duty cycle Corrected
Conducted f . .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Bottom 5190 9.8 3.1 12.9 23.9 11.0 Complied
Top 5230 9.3 3.1 12.4 23.9 115 Complied
Spectrum n@,’ Spectrum n@,’
Ref Level 30.00 d8m Offset 30.20 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 1 MHz
Att 15d8  SWT ims @ VBW 3MHz Mode Sweep Att 15dp  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
Mm1[1] -3.91 dBmj| Mm1[1] -4.45 dBm|
5.187770 GHz| 5.227570 GHz|
20 di 20 di
10 dBm—r 10 dBm—r
0 dBm— 0 dBm—
-10 dem—t -10 dgm—
~20 dBm— ~20 dBm—
<30 dBm— <30 dBm—
m [ e 40 dBm——-_,‘ =
<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 41.85 MHz Power 9,75 dBm Tx Total 9.75 dBm Bandwidth 41.68 MHz Power 9.33 dBm Tx Total 9.33 dBm
) J ) J
110895558002 110895558002
[Date: 8.JUN 2016 19:13:26 [Date: 8.JUN 2016 19:23:45

Bottom Channel

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

25 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK / MCS1

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Bottom 8.2 1.1 9.3 5.3 1.1 6.4
Middle 7.9 1.1 9.0 51 1.1 6.2
Top 8.0 1.1 9.1 5.2 1.1 6.3
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Bottom 11.1 20.8 9.7 Complied
Middle 10.8 20.8 10.0 Complied
Top 10.9 20.8 9.9 Complied

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK/MCS1 /DA CO

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.20 d&@ @ RBW 1 MHz

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.20 d& @ RBW 1 MHz

1508 SWT 1rms @ VBW 3MHz Mode Sweep Att 1508 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
(@ 1rm view (@ 1rm view
M1[1] ~2.52 dBm| M1[1] ~3.03 dBm|
5.17809580 GHy] 5.2015050 GH]
20l | 20l ‘
10d 10d
od od
-10 -10 df
20 20
30 df -2
| -40.d 40,48
50 50
60 60
GF 5.18 GHz 691 pts Span 40.0 MHz GF 5.2 GHz 691 pts Span 40.0 MHz

Channel Power
Bandwidth 20.19 MHz

Power 8.24 dBm

Tx Total 8.24 dBm

Channel Power
Bandwidth 20.02 MHz

Power 7.92 dBm

Tx Total 7.92 dBm

C I

J

108955581 02
|0 2£270U12016163552

C I

J

108955581 02
|0 2627001 2016164246

Bottom Channel

Spectrum

=)

Ref Level 30.00 dem  Offset 30,
Att 1508 SWT
SGL Count 300/200

20 dB & RBW 1MHz
1ms @ VBW 3MHz  Mode Sweep

(@ 1rm view

M1[1]

-2.89 dBm|
5.2417370 GHe|

20 df

10 df

GF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 20.32 MHz

Power 8.00 dBm

Tx Total 8.00 dBm

C I

J

108955581002
|0 a6270U1 2016164449

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 / MIMO / OPSK/MCS1 /DA C1

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.10 d&@ @ RBW 1 MHz

Spectrum ]

=)

Ref Level 30.00 dBm  Offset 20.10 d& @ RBW 1 MHz

1508 SWT 1rms @ VBW 3MHz Mode Sweep Att 1508 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
(@ 1rm view (@ 1rm view
M1[1] ~5.70 dbm| M1[1] ~5.75 dbm|
5.1812740 GHy| 5.1991320 GHy|
20l 20l
10d 10d
od od
-10 df -10
20 20
30 df -2
=40 d |40 dB
50 50
60 o 60
GF 5.18 GHz 691 pts Span 40.0 MHz GF 5.2 GHz 691 pts Span 40.0 MHz
Channel Power

Channel Power
Bandwidth 20.02 MHz

Power 5.26 dBm

Tx Total 5.26 dBm

Bandwidth 20.41 MHz

Power 5.07 dBm Tx Total 5.07 dBm

]l J LI J
1089555810 02 1089555810 02
D a273U 12016163742 D a273U12016164119
Bottom Channel Middle Channel
Spectrum [@

Att 1508 SWT
SGL Count 300/200

Ref Level 30.00 dBm  Offset 30,10 d8@ & RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

(@ 1rm view

M1[1]

-5.78 dBm|
5.2410420 GHz|

20 df

10 df

GF 5.24 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 20.10 MHz

Power 5.22 dBm

Tx Total 5.22 dBm

C I

J

108955581002
|0 a6270U1 2016164626

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

25 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 16QAM / MCS3

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Bottom 6.9 3.1 10.0 4.7 3.1 7.8
Top 6.2 3.1 9.3 4.8 3.1 7.9
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Bottom 12.0 20.8 8.8 Complied
Top 11.7 20.8 9.1 Complied
Page 94 of 189 UL VS LTD
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 160QAM / MCS3 /D AC 0

Channel Power

Bandwidth 40,64 MHz Power 6.85 dBm Tx Total 6,85 dBm

Spectrum “\? Spectrum “\?
Ref Level 30.00 d8m  Offset 30.20 db & RBW L MHz Ref Level 30.00 d8m  Offset 30.20 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] -6.90 dBm)| MI[1] -7.55 dBm)|
5.187570 GHZ] 5.232330 GHZ]
20 d “ ‘ 20 d “ |
10 di 10 di
od 0 dem—
-10d -10 dBm—
-20 -20 dBm—
30 d -30 dBm—
-50 dBm- -50 dBm—
60 df 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 41,16 MHz Power 6.23 dBm

Il J

10895568002
Date: 8 JUN 2016 22:52:01

Il J

10895568002
Date: 8 JUN 2016 23:03:36

Tx Total 6,23 dBm

Bottom Channel

Results: 802.11n / 40 MHz / MIMO / 16QAM / MCS3

Top Channel

/D AC1

20 dBm—

-30 dBm—

404

<50 dBm—

-60 dBm—

CF 5.19 GHz 691 pts
Channel Power

Bandwidth 40,98 MHz

Power 4.74 dBm Tx Total 4,74 dBm

Span 70,0 MHz

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] -8.82 dBm) M1[1] -8.96 dBm)
5.187670 GHZ] 5.227670 GHZ]
20 d 20 d
10 df 10 df

20 dBm—

-30 dBm—

=40 dBme=

<50 dBm—

-60 dBm—

CF 5.23 GHz 691 pts

Span 70,0 MHz

Channel Power

Bandwidth 41,33 MHz Power 4.75 dBm

(| J

10895568002
Date: 8 JUN 2016 22:54:06

(| J

10895568002
Date: 8 JUN 2016 23:05:42

Tx Total 4,75 dBm

Bottom Channel

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

25 GHz band) (continued)

Results: 802.11ac /80 MHz / SISO / QPSK/MCS2 /D ACO0

Duty cycle Corrected
Conducted f . .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Single 5210 9.0 3.9 12.9 23.9 11.0 Complied
Spectrum @
Ref Level 20,00 dém Offset 30.20 dB & RBW 1 MHz
Att 5d8 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
(@ 1rm View
’ | } M1[1] -8.04 dBm)
5.204730 GHz|
10 dBs L
-
M1
-10 ¢ *
-20
-30 de
I
40 ¢8> —
-50
B
20 d
CF 5.21 GHz 691 pts Span 130.0 MHz
Channel Power
Bandwidth 81.27 MHz Power 8.97 dBm Tx Total 8.97 dBm
[T
10895558002
[Date: 10.JUN 2016 11:3242
Single Channel / DAC 0
UL VS LTD

Page 96 of 189



TEST REPORT SERIAL NO: UL-RPT-RP10895558JD02G

VERSION 2.0 ISSUE DATE: 19 DECEMBER 2016

25 GHz band) (continued)

Transmitter Maximum Conducted Output Power (5.15-5.

Results: 802.11ac / 80 MHz / MIMO / 16QAM / MCS3

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Single 55 4.5 10.0 3.9 4.5 8.4
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Single 12.3 20.8 8.5 Complied
Results: 802.11ac /80 MHz / MIMO / 16QAM / MCS3
Spectrum ) @ Spectrum ) @
Ref Level 20.00 d8m Offset 30.20 dB w RBW 1 MHz Ref Level 20.00 d8m Offset 30.10 dB w RBW 1 MHz
Att S5dB SWT 1ms & VBW 3MHz  Mode Sweep Att 5de SWT 1ms & VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
l ‘ ‘ m1[1] 10.97 B m1[1] 12.75 B
5 5.207550 GHz| 5 5.213760 GHz|
a | | | | | a |
od od
104 X 04 w1
20 20
30 df <30 df
-40dB a0 ds
e ol gt
50 dB 50 dB
704k 70
CF 5.21 GHz 691 pts $pan 130.0 MHz CF 5.21 GHz 691 pts $pan 130.0 MHz
Channel Power Channel Power
Bandwidth 80.81 MHz Power 5.53 dBm Tx Total 5.53 dBm Bandwidth 80.81 MHz Power 3.91 dBm Tx Total 3.91 dBm
QD » QD »
10895558002 10895558002
[Date: 10.JUN.2016 11:51:12 [Date: 10.JUN.2016 11:53:18

Single Channel / DAC 0

Single Channel / DAC 1
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Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band)
Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 8 June 2016 to
10 June 2016

Test Sample MAC address: 542AA22F8F19

FCC Reference: Part 15.407(a)(3)

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

Environmental Conditions:

Temperature (°C): 2310 25
Relative Humidity (%): 36 to 53
NO’[GQS!Z

1. The FCC Part 15.407(a)(3) limit shall not exceed 1 W (30.0 dBm).
2. For SISO modes of operation, the EUT antenna has a gain of <6 dBi.

3. For MIMO modes of operation presented in this section of the test report, the directional antenna gain
has been calculated in accordance with Section F)2)f)(ii):

2
25 (SRAT g1)
NANT
G G2
(1020 + 1020)
~———|=10log

| |

In accordance with 15.407(a)(3), the limit was reduced by the amount in dB the antenna gain exceeds 6
dBi. Therefore the limit of 30 dBm has been reduced by 2.3 dB to 27.7 dBm.

Directional Gain = 10log

211‘:1(212c=1 gj,k)zl
2

= 1010g[

47 - 59\2
(1020 + 1020

> ) = 8.3 dBi

2
+
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / DAC 0

Conducted Duty cycle Corrected o .
Channel Frequency Power correction Conducted Limit Margin Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Bottom 5745 114 0.6 12.0 30.0 18.0 Complied
Middle 5785 11.2 0.6 11.8 30.0 18.2 Complied
Top 5825 111 0.6 11.7 30.0 18.3 Complied

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m  Offset 30.50 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.50 dB & RBW 1 MHz
15d8  SWT 1ms & VBW 3MHz Mode Sweep 15d8  SWT Lms & VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
m1[1] 0.65 dBm| m1[1] 0.59 dBm|
5.7459260 GHz| 5.7858250 GHz|
wen———————— 1 +—F—F+——F—4 2 j0dem
10 di
0 dam
104
-20d8 -20 dBm—
-30d8 30 dBm—
[ | et
P ---.._~“-..~,_*_‘ R
-40 -40 dBm—
50 -50 dBm—
-60 df -60 dBm—
CF 5.745 GHz 691 pts Span 40.0 MHz CF 5,785 GHz 691 pts Span 30.0 MHz
Channel Power

Channel Power

Power 11.35 dBm

Tx Total 11.35 dBm

Bandwidth 19.93 MHz

Power 11.19 dBm Tx Total 11.19 dBm

Bandwidth 20.14 MHz
hil hil
(I J (I J
10895558002 10895558002

[Date: 8 JUN 2016 O1:11:56

[Date: 8 JUN 2016 01:18:02

Bottom Channel

Spectrum

<

Att 15dB  SWT
SGL Count 300/300

Ref Level 30.00 d8m Offset 30.50 dB & RBW 1 MHz

ims & VBW 3MHz Mode Sweep

[@1Rm View

Mm1[1]

0.33 dBm|
5.8234950 GHz|

60 d

CF 5.825 GHz

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 20.23 MHz

Power 11.09 dBm

Tx Total 11.09 dBm

)i

(S |

J

10895558002
[Date: 8 JUN 2016 01:22:10

Top Channel

Middle Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

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

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Bottom 8.1 0.6 8.7 6.9 0.6 7.5
Middle 8.0 0.6 8.6 7.0 0.6 7.6
Top 7.7 0.6 8.3 7.3 0.6 7.9
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Bottom 11.2 27.7 16.5 Complied
Middle 11.1 27.7 16.6 Complied
Top 11.1 27.7 16.6 Complied
ULVSLTD
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11a /20 MHz /CDD / BPSK/6 Mbps /D AC O

Spectrum “é’ Spectrum “é’
Ref Level 30.00 d8m  Offset 30.50 B & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.50 B & 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 [@ 1R View
M1[1] ~2.47 dbm)| M1[1] ~2.60 dbm)|
5.7438420 GHz] 5.7857380 GHz]
] ]
104 104
0d 0 dem—
10 di -10 dBm—
20 -20 dBm—r
30 df -30 dBm—r
L]
-~ [ m;:  —
50 dBn- 50 dBm—
60 df 60 dBm—
CF 5,745 GHz 691 pts Span 40.0 MHz CF 5,785 GHz 691 pts Span 30.0 MHz
Channel Power Channel Power
Bandwidth 20,06 MHz Power 8.10 dBm Tx Total 8,10 dBm Bandwidth 19,97 MHz Power 7.99 dBm Tx Total 7,99 dBm
Il ] Il ]
10805568002 10895558002
Date: 9.JUN 2016 00:26:36 Date: 9.JUN 2016 00:34:40

Bottom Channel

Spectrum %’
Ref Level 30.00 d8m  Offset 30.50 dB & RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
@ 1Rm View
m1[1] -2.94 dbm)|
5.8239150 GHz
20 dBm

10 df

-10 dBm—

-20 dBm—

-30 dBm—

56 dem—|

-50 dBm—

-60 dBm—

CF 5.825 GHz 691 pts
ra—
Channel Power

Bandwidth 19.97 MHz Power 7.74 dBm Tx Total 7.74 dBm

Span 30.0 MHz

L N J

106895558002
[Date: 8 JUN 2016 00:42:25

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11a/20 MHz /CDD / BPSK/6 Mbps /D AC 1

Channel Power
Bandwidth 19,97 MHz

Power 6.92 dBm

Tx Total 6,92 dBm

Spectrum "%’ Spectrum "%’
Ref Level 30.00 d8m  Offset 30.40 db & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.40 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
e Lok
@ 1Rm View @ 1Rm View
MI[1] -3.93 dBm)| MI[1] -3.72 dbm)|
5.7460850 GHe 5.7861290 GH
] ]
10 di 10 di
0 dem— 0 dem—
-10 dBm— -10 dBm—
-20 dBm— -20 dBm—
-30 dBm— -30 dBm—
e |t dim—y
-50 dBm— -50 dBm—
60 dBm— 60 dBm—
CF 5,745 GHz 691 pts Span 30.0 MHz CF 5,785 GHz 691 pts Span 30.0 MHz

Channel Power

Bandwidth 19,75 MHz

Power 6.98 dBm Tx Total 6,98 dBm

)

J

10895568002
Date: 9 JUN 2016 00:30:11

)

J

10895568002
Date: 9 JUN 2016 00:38:16

Bottom Channel

Spectrum %’
Ref Level 30.00 dBm  Offset 30.40 0B w RBW 1 MHz
15d8  SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
@ 1Rm View
m1[1] -3.42 dbm|
5.8239150 GHe
20 dBm

10 df

-10 dBm—
-20 dBm—
-30 dBm—
[ dem—|

-50 dBm—

-60 dBm—

Hz

CF 5.825
ra—

691 pts

Span 30.0 MHz

Channel Power

Bandwidth 19.89 MHz

Power 7.27 dBm

Tx Total 7.27 dBm

|

J

106895558002
[Date: 8 JUN 2016 00:46:00

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band) (continued)
Results: 802.11n /20 MHz / SISO / 160AM / MCS3 /D ACO

Duty cycle Corrected
Conducted f - .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Bottom 5745 8.9 2.0 10.9 30.0 191 Complied
Middle 5785 8.9 2.0 10.9 30.0 191 Complied
Top 5825 8.6 2.0 10.6 30.0 194 Complied
Spectrum Ilvl':l Spectrum Ilvl':l
Ref Level 30.00 d8m  Offset 30.50 dB & RBW L MHz Ref Level 30.00 dem  Offset 30,50 0B w 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] ~2.05 dBm)| M1[1] ~2.04 dBm]
5.7438420 GHz] 5.7839000 GHz]
20 dém t 20 dém t
| ||
0 dem
104
-20 dai
nde
P raa et e SO
50
60 df
CF 5.745 GHz 691 pts Span 40.0 MHz CF 5,785 GHz 691 pts Span 40.0 MHz
Channel Power Channel Power
Bandwidth 20.14 MHz Power 8.88 dBm Tx Total 8.88 dBm Bandwidth 20.14 MHz Power 8.85 dBm Tx Total 8.85dBm
( ]l J ( ]l J
10895558002 10895558002
Date: 8.JUN 2016 18:22:20 Date: 8.JUN 2016 18:36:17

Bottom Channel

Spectrum n@,’
Ref Level 30.00 d8m Offset 30.50 dB & RBW 1 MHz
Att 15de  SWT ims & VBW 3MHz Mode Sweep
SGL Count 300/300
[@1Rm View
Mm1[1] -2.28 dBm)
5.8243050 GHz
20 dBi

CF 5.825 GHz

691 pts

Span 40.0 MHz

Channel Power
Bandwidth 20.14 MHz

Power 8.63 dBm

Tx Total 8.63 dBm

il
L

J

10895558002
[Date: 8 JUN 2016 18:54:11

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK / MCS1

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Bottom 6.8 1.1 7.9 6.5 1.1 7.6
Middle 6.7 1.1 7.8 6.3 1.1 7.4
Top 6.6 1.1 7.7 5.9 1.1 7.0
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Bottom 10.8 27.7 16.9 Complied
Middle 10.6 27.7 17.1 Complied
Top 104 27.7 17.3 Complied
ULVSLTD
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK/MCS1 /DA CO

Channel Power

Bandwidth 20,06 MHz

Power 6.76 dBm

Tx Total 6,76 dBm

Spectrum “é’ Spectrum “é’
Ref Level 30.00 d8m  Offset 30.50 db & RBW L MHz Ref Level 30.00 d8m  Offset 30.50 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
e Lok
@ 1Rm View @ 1Rm View
MI[1] -4.47 dBm)| MI[1] -4.38 dBr|
5.7465630 GHz 5.7839000 GHz
20 d “ ‘ 20 d “ ‘
10 di 10 di
od od
-10d -10d
-20 -20
30 d 30 d
—
40
-50 dBm- -50 dBm-
60 df 60 df
CF 5,745 GHz 691 pts Span 40.0 MHz CF 5,785 GHz 691 pts Span 40.0 MHz

Channel Power

Bandwidth 20,19 MHz

Power 6.65 dBm Tx Total 6,65 dBm

i
L

J

10895568002
[Date: 8 JUN 2016 21:41:00

i
L

J

10895568002
[Date: 8 JUN 2016 21:56:30

Bottom Channel

Spectrum

<

SGL Count 300/300

Ref Level 30.00 d8m  Offset 30.50 dB & RBW 1 MHz
15d8 SWT

1ms @ VBW 3MHz  Mode Sweep

@ 1Rm View

M1[1]

-4.25 dBrm)|
5.8261580 GHz|

-0 d

N

CF 5.825 GH;
ra—

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 20.14 MHz

Power 6.59 dBm

i
. |\

J

106895558002
[Date: 8 JUN 2016 22:12:08

Tx Total 6.59 dBm

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK/MCS1 /DA C1

Channel Power
Bandwidth 20,23 MHz

Power 6.51 dBm

Tx Total 6,51 dBm

Spectrum “é’ Spectrum “é’
Ref Level 30.00 d8m  Offset 30.40 db & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.40 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
MI[1] -4.42 dBr] MI[1] -4.60 dBr]
5.7439580 GHz 5.7836690 GHz
20 d “ ‘ 20 d
10 di 10 di
od
104
-20
a0 d
-50 dBm-
60 df
CF 5,745 GHz 691 pts Span 40.0 MHz CF 5,785 GHz 691 pts Span 40.0 MHz

Channel Power

Bandwidth 20,28 MHz Power 6.28 dBm Tx Total 6,28 dBm

i
L

J

10895568002
Date: 8 JUN 2016 21:44:36

Il J

10895568002
[Date: 8 JUN 2016 22:00:08

Bottom Channel

Spectrum

<

15d8  SWT
SGL Count 300/300

Ref Level 30.00 dBm  Offset 30.40 0B w RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

@ 1Rm View

M1[1]

-4.94 dBm|
5.8237260 GHz|

-0 d

N

691 pts

Span 40.0 MHz

CF 5.825 GH;
ra—
Channel Power

Bandwidth 20.32 MHz

Power 5.87 dBm

i
. |\

J

106895558002
Date: 8 JUN 2016 22:15:44

Tx Total 5.87 dBm

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 / 160AM / MCS3 /D ACO

Duty cycle Corrected
Conducted f . .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Bottom 5755 7.3 3.1 104 30.0 19.6 Complied
Top 5795 6.8 31 9.9 30.0 20.1 Complied
Spectrum n@,’ Spectrum n@,’
Ref Level 30.00 d8m Offset 30.50 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.50 dB & RBW 1 MHz
Att 15d8  SWT ims @ VBW 3MHz Mode Sweep Att 15dp  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
Mmi1[1] -6.70 dBm| Mmi1[1] ~7.42 dBm|
5.752260 GHz| 5.800170 GHz|
20 di 20 di
10d | 10d
0 dém— 0 dém—
-10 dem—t -10 dgm—
~20 dBm— ~20 dBm—
<30 dBm— <30 dBm—
|4 dam— o=
<50 dBm— <50 dBm—
-60 dBm— -60 dBm—
CF 5,755 GHz 691 pts Span 70.0 MHz CF 5,795 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41,16 MHz Power 7.34 dBm Tx Total 7.34 dBm Bandwidth 41,59 MHz Power 6.82 dBm Tx Total 6.82 dBm
) J ) J
110895558002 110895558002
[Date: 8.JUN 2016 19:36:04 [Date: 8.JUN 2016 19:50:22

Bottom Channel

Top Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 16QAM / MCS3

Duty cycle Corrected Duty cycle Corrected
Conducted correction Conducted Conducted correction Conducted
Channel Power DAC 0 f = DAC 0 Power DAC 1 f p DAC 1
(dBm) actor ower (dBm) actor ower
(dB) (dBm) (dB) (dBm)
Bottom 3.9 3.1 7.0 2.3 3.1 5.4
Top 3.7 3.1 6.8 2.0 3.1 51
Combined Limit Margin
Channel Conducted Power d d Result
(dBm) (dBm) (dB)
Bottom 9.3 27.7 18.4 Complied
Top 9.0 27.7 18.7 Complied
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 160AM / MCS3 /D AC 0

Spectrum “\? Spectrum “\?
Ref Level 30.00 d8m  Offset 30.50 B & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.50 B & 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
S D
@ 1Rm View @ 1Rm View
M1[1] ~9.81 dbm)| M1[1] ~10.02 dBm]
5.752970 GHz 5.792470 GHz
20 di 20 di
104 104
0 dem— 0 dem—
-10 dBm— -10 dBm—
-20 dBm— -20 dBm—
-30 dBm—r -30 dBm—r
-50 dBm— -50 dBm—
60 dBm— 60 dBm—
CF 5,755 GHz 691 pts Span 70.0 MHz CF 5,795 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41,24 MHz Power 3.90 dBm Tx Total 3,90 dBm Bandwidth 41.51 MHz Power 3.74 dBm Tx Total 3,74 dBm
Il J Il J
10895568002 10895568002
Date: 8.JUN 2016 23:19:54 Date: 8.JUN 2016 23:35:36

Bottom Channel

Results: 802.11n / 40 MHz / MIMO / 16QAM / MCS3

/D AC1

Top Channel

Spectrum n@,’ Spectrum n@,’
Ref Level 30.00 d8m Offset 30.40 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.40 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] -11.39 dBm| M1[1] -11.65 dBm|
5.752670 GHZ] 5.792470 GHZ|
20 d 20 d
10 df 10 df

[Date: 8 JUN 2016 23:23:29

-20 dBm— -20 dBm—
-30 dBm— -30 dBm—
" 40
50 dBm— 50 dBm—
-60 dBm— -60 dBm—
CF 5,755 GHz 691 pts §pan 70.0 MHz CF 5,795 GHz 691 pts §pan 70.0 MHz
Channel Power Channel Power
Bandwidth 41,68 MHz Power 2.32 dBm Tx Total 2,32 dBm Bandwidth 41,33 MHz Power 2.03 dBm Tx Total 2,03 dBm
(N J (N J
10895558002 10895558002

Date: 8 JUN 2016 23:38:12

Bottom Channel

Top Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11ac /80 MHz / SISO / QPSK/MCS2 /D ACO0

Duty cycle Corrected
Conducted f . .
Frequency correction Conducted Limit Margin
Channel Power Result
(MHz) (dBm) factor Power (dBm) (dB)
(dB) (dBm)
Single 5775 6.0 3.9 9.9 27.7 17.8 Complied
Spectrum @
Ref Level 20,00 dém  Offset 30.50 dB & RBW 1 MHz
Att 5d8 SWT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300/300
(@ 1rm View
’ } Mi[1] ~10.70 dBm)
. 5.777630 GHz|
= \ \ | \
-
10 ¢ ¥
-20
-30 df
e —
0
B
70
CF 5.775 GHz 691 pts Span 130.0 MHz
Channel Power
Bandwidth 81.51 MHz Power 5.95 dBm Tx Total 5.95 dBm
[T
10895558002
[Date: 10.JUN 2018 11:36:50
Single Channel / DAC 0
UL VS LTD
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.85 GHz band) (continued)

Transmitter Maximum Conducted Output Power (5.725-5

Results: 802.11ac / 80 MHz / MIMO / 16QAM / MCS3

Conducted Duty cycle Corrected Conducted Duty cycle Corrected
correction Conducted correction Conducted
Channel Power DAC 0 Power DAC 1
(dBm) factor Power DAC 0 (dBm) factor Power DAC 1
(dB) (dBm) (dB) (dBm)
Single 3.3 4.5 7.8 1.6 4.5 6.1
Combined Limit Margin
Channel Conducted Power (dBm) (dlg) Result
(dBm)
Single 10.0 27.7 17.7 Complied
Results: 802.11ac /80 MHz / MIMO / 16QAM / MCS3
Spectrum ) @ Spectrum ) @
Ref Level 20.00 d8m Offset 30.50 dB & RBW 1 MHz Ref Level 20.00 d8m Offset 30.40 dB w RBW 1 MHz
Att S5dB SWT 1ms & VBW 3MHz  Mode Sweep Att 5de SWT 1ms & VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
mi1[1] 12.75 dBm)| mi1[1] 15.24 dBm)|
5.771990 GHz| 5.771050 GHz|
10 dBi 10 1
] | |
od od
A M1 10! M1
20 20
30 df <30 df
40 di -40dB
S Ep i
60 dl 60 d8
704k 70
CF 5,775 GHz 691 pts $pan 130.0 MHz CF 5,775 GHz 691 pts $pan 130.0 MHz
Channel Power Channel Power
Bandwidth 80.81 MHz Power 3.33 dBm Tx Total 3.33 dBm Bandwidth 81.04 MHz Power 1.63 dBm Tx Total 1.63 dBm
QD » QD »
10895558002 10895558002
[Date: 10.JUN.2016 1207:05 [Date: 10.JUN.2016 1210:41

Single Channel / DAC 0

Single Channel / DAC 1

UL VS LTD
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Transmitter Maximum Conducted Output Power (continu ed)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M2004 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 02 Apr 2017 12

M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 26 Feb 2017 12

M1867 | Attenuator Huber + Suhner AG | 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

A2009 RF Switch Pickering Interfaces 64-102-002 & | XZ340281 & Calibrated -

40-881-001 X311198 before use

S0538 | DC Power Supply TTi PL154 250135 Calibrated -
before use

M1818 | Multimeter Fluke 79111 71811580 27 Apr 2017 12

M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
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5.2.6. Transmitter Maximum Power Spectral Density

Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 08 June 2016 to
27 July 2016

Test Sample MAC address: 542AA22F8F19

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

Test Method Used: KDB 789033 D02 Section Il.F. referencing 11.E.2.d)

Environmental Conditions:

Temperature (°C): 23to 25

Relative Humidity (%): 48 to 53

Note(s):

1.

Transmitter Maximum Power Spectral Density tests in all bands were performed using a test receiver in
accordance with KDB 789033 II. F referencing II.E.2.d) Method SA-2.

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:

o 802.11a—-BPSK/6 Mbps

802.11a CDD — BPSK / 6 Mbps

802.11n HT20 SISO - 64QAM / MCS5
802.11n HT20 MIMO — QPSK/MCS1
802.11n HT40 SISO - QPSK/MCS2
802.11n HT40 MIMO — BPSK / MCSO
802.11ac VHT80 SISO — QPSK / MCS2
802.11ac VHT80 MIMO — 16QAM / MCS3

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

O O o o o o o

The EUT was transmitting at <98% duty cycle, the calculated duty cycle in Section 5.2.4 of this test
report was added to the measured maximum power spectral density in order to compute the average
maximum power spectral density during the actual transmission time.

For SISO modes of operation, conducted power was measured on both ports, DAC 0 produced the
highest power therefore the results have been included below.

For MIMO modes of operation, conducted power was measured on both ports and then combined using
the measure and sum spectral maxima across the outputs method stated in FCC KDB 662911.

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

For SISO modes of operation, the EUT has an antenna gain of 6.1 dBi. In accordance with
15.407(a)(1)(iv), the limit was reduced by the amount in dB the antenna gain exceeds 6 dBi. Therefore
the limit of 11 dBm/MHz has been reduced by 0.1 dB to 10.9 dBm/MHz.
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Transmitter Maximum Power Spectral Density (5.15-5. 25 GHz band) (continued)
Note(s):

8. For MIMO modes of operation presented in this section of the test report, the directional antenna gain
has been calculated in accordance with Section F)2)f)(ii):

2
2

Directional Gain = 10log ~
ANT

2 6.3 2

Gy Gy 6.1 63
(1020 + 1020) (1020 + 1020

2

) = 9.2 dBi

= 10log

2
+

In accordance with 15.407(a)(1)(iv), the limit was reduced by the amount in dB the antenna gain exceeds
6 dBi. Therefore the limit of 11 dBm/MHz has been reduced by 3.2 dB to 7.8 dBm/MHz.

9. As the power spectral density test uses the same test method as the output power test, before the power
is integrated across the occupied bandwidth, the conducted power spectral density plots for 802.11a
SISO, 802.11a MIMO, 802.11n MIMO, 802.11ac SISO and 802.11ac MIMO, are located in the
conducted output power Section 5.2.4 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.

Test setup:
DACO » RF Attenuator P Fort1
DC Power Supply >» EUT RF Switch rotc »{ RF Attenuator ¥»| Signal Analyser
DAC1 »| RF Attenuator P Port2
A A A
A 4 Y
Multimeter Laptop PC Laptop PC <

Page 114 of 189 UL VS LTD



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / DAC 0

Channel Frequency PPSD Egrtr{agiglr? COPrEEé:ged Limit Margin Result
(MHz) (@BMMHZ) | (oo @B) | (dBm MHz) | (@B MH2) (dB)
Bottom 5180 2.7 0.6 3.3 10.9 7.6 Complied
Middle 5200 25 0.6 3.1 10.9 7.8 Complied
Top 5240 2.8 0.6 3.4 10.9 7.5 Complied
Results: 802.11a /20 MHz / CDD / BPSK / 6 Mbps
PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DACO correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Bottom 2.1 0.6 -1.5 -5.2 0.6 -4.6
Middle -2.0 0.6 -1.4 -5.0 0.6 -4.4
Top 2.1 0.6 -1.5 -5.1 0.6 -4.5
Channel Coggi:qe/?\/ll;z)SD (Iaigr:i) M(ng)in Result
Bottom 0.2 7.8 7.6 Complied
Middle 0.4 7.8 7.4 Complied
Top 0.3 7.8 7.5 Complied
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11n /20 MHz / SISO / 640AM / MCS5/D ACO

Duty cycle Corrected - .
Frequency PPSD ! Limit Margin
Channel correction PPSD Result
(MHz) (dBm /MHz) factor (dB) (dBm /MHz) (dBm /MHz) (dB)
Bottom 5180 -0.9 31 2.2 10.9 8.7 Complied
Middle 5200 -1.1 3.1 2.0 10.9 8.9 Complied
Top 5240 -0.6 31 2.5 10.9 84 Complied
Spectrum %’ Spectrum %’
Ref Level 30.00 dém  Offset 30.20 dB w RBW 1 MHz Ref Level 30.00 dém  Offset 30.20 dB w RBW 1 MHz
Att 15dp  SWT ims @ VBW 3MHz Mode Sweep Att 15dp  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
M1[1] -0.95 dBm| M1[1] -1.15 dBm|

10 dBm—
0 dém—r
-10 dBm—
20 dBm—
30 dBm—
il
40 dBm—
50 dBm—

-60 dBm—

CF 5.18 GHz

Span 30,0 MHz

691 pts

Channel Power

Bandwidth 19,75 MHz

Power 9.74 dBm Tx Total 9,74 dBm

CF 5.2 GHz

691 pts Span 40,0 MHz

Channel Power

Bandwidth 20,02 MHz

Power 9.46 dBm Tx Total 9,46 dBm

i
X L

J

10895568002
[Date: 8 JUN 2016 17:52:56

i
X L

J

10895568002
[Date: 8 JUN 2016 18:05:19

Bottom Channel

Spectrum %’
Ref Level 30.00 d8m Offset 30.20 dB & RBW 1 MHz
Att 158 SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300
[@1Rm View
M1[1] -0.63 dBm)|
5.2386980 GHz
20 d

10 dBm—
0 dém—r
-10 dBm—
20 dBm—
<30 dBm—
el
40 dBm—
50 dBm—

-60 dBm—

CF 5.24 GHz

Span 30,0 MHz

691 pts

Channel Power

Bandwidth 19.84 MHz

Power 9.68 dBm Tx Total 9.68 dBm

i
X L

J

10895568002
[Date: 8 JUN 2016 18:13:45

Top Channel

Middle Channel

Page 116 of 189

UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / SISO / OPSK/MCS2 /DA CO0

Corrected - .
Channel Frequency PPSD Duty cycle PPSD Limit Margin Result
MHz dBm /MHz correction dBm /MHz dB
(MH2) | ( ) (@Bm Mtz | ¢ )| (B
Bottom 5190 -4.3 2.6 -1.7 10.9 12.6 Complied
Top 5230 -4.1 2.6 -1.5 10.9 12.4 Complied
Spectrum Ilvl':l Spectrum Ilvl':l
Ref Level 30.00 d8m  Offset 30.20 dB & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.20 dB & RBW 1 MHz
Att 1508 SWT Lms @ VBW 31MHz  Mode Sweep Att 1508 SWT 1ms & VBW 3MHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
M1[1] ~4.90 dm| M1[1] ~4.11 dBm]
5.195170 GHz 5.227670 GHz
20 dém 20 dém
10 dBm—
0 dem—
-10 dam— -10 dam—
-20 dBm— -20 dBm—
30 dam— 30 dam—
-50 dBm— -50 dBm—
60 dBm—r 60 dBm—r
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 41.59 MHz Power 9.96 dBm Tx Total 9.96 dBm Bandwidth 41.33 MHz Power 9.86 dBm Tx Total 9.86 dBm
il i il i
10895558002 10895558002
[Date:  JUN 2016 00:56:50 [Date: 8 JUN 2016 00:59:28

Bottom Channel

Top Channel
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK / MCS1

PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DAC O correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Bottom -2.5 11 -1.4 -5.7 11 -4.6
Middle -3.0 11 -1.9 -5.7 11 -4.6
Top -2.9 11 -1.8 -5.8 11 -4.7
Channel Co(rgtéirr:]e/c'jwlr_'l;)SD (Iaiénrirt]) M(eéré;)in Result
Bottom 0.3 7.8 7.5 Complied
Middle 0.0 7.8 7.8 Complied
Top 0.0 7.8 7.8 Complied
Results: 802.11n /40 MHz / MIMO / QPSK / MCSOQ
PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DACO correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Bottom -5.3 1.2 -4.1 -7.3 1.2 -6.1
Top -5.7 1.2 -4.5 -7.4 1.2 -6.2
Channel Co(rggi:ﬁe/?\ﬂl:;)SD (Iaig ni:) M(%ré;)in Result
Bottom -2.0 7.8 9.8 Complied
Top -2.3 7.8 10.1 Complied
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Transmitter Maximum Power Spectral Density (5.15-5. 25 GHz band) (continued)
Results: 802.11n /40 MHz / MIMO / OPSK/MCS0 /DA CO

Spectrum “é’ Spectrum “é’
Ref Level 30.00 dBm  Offset 30.20 dB & RBW 1 MHz Ref Level 30.00 dBm  Offset 30.20 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] ~5.31 dbm| M1[1] ~5.67 dbm)|
5.188280 GHz 5.231720 GHz
20 di “ ‘ 20 di “ ‘
104 104
0 dem— 0 dem—
-10 dBm— -10 dBm—
-20 dBm— -20 dBm—
-30 dBm—r -30 dBm—r
|scrnT [0 tBti—
-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 41,59 MHz Power 8.76 dBm Tx Total 8,76 dBm Bandwidth 41,94 MHz Power 8.65 dBm Tx Total 8,65 dBm
) ] Wi & ) ]
10895568002 10895568002
Date: 8.JUN 2016 2247:11 Date: 8.JUN 2016 22:56:02

Bottom Channel

Results: 802.11n /40 MHz / MIMO / QPSK/MCSO /DA C1

Top Channel

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] ~7.29 dbm)| M1[1] ~7.39 dBm)|
5.187770 GHz 5.231920 GHz
20di . 20di .
I ]
0 dém—r 0 dém—r
-10 dem—r -10 dem—r
-20 dBm—r -20 dBm—r
30 dBm— 30 dBm—
|40 B |40 dem—r
50 dBm— 50 dBm—
60 dam— 60 dam—
CF 5.19 GHz 691 pts Span 70.0 MHz CF 5.29 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41,24 MHz Power 6.73 dBm Tx Total 6,73 dBm Bandwidth 42,11 MHz Power 6.52 dBm Tx Total 6,52 dBm
S ] S ]
10895558002 10895558002
Date: 8.JUN 2016 22:49:16 Date: 8.JUN 2016 23:00:08

Bottom Channel

Top Channel
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Transmitter Maximum Power Spectral Density (5.15-5. 25 GHz band) (continued)
Results: 802.11ac /80 MHz / SISO / QPSK/MCS2 /D ACO0

Corrected o .
Channel Fr(e(ﬂAu:;)cy (dBPmP/SMDHz) Eéjr?/eg%/lglr? PPSD (chwlr?l\I;IHz) M(?jrg)m Result
(dBm /MHz)
Single 5210 -8.0 3.9 -4.1 10.9 15.0 Complied
Results: 802.11ac /80 MHz / MIMO / 16QAM / MCS3
PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DACO correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Single -11.0 4.5 -6.5 -12.7 4.5 -8.2
Combined PPSD Limit Margin
Channel (dBm /MHz2) (dBm) (dB) Result
Single -4.3 7.8 12.1 Complied
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band)

Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 08 June 2016 &
09 June 2016

Test Sample MAC address: 542AA22F8F19

FCC Reference: Part 15.407(a)(3)

Test Method Used: KDB 789033 D02 Section Il.F. referencing 11.E.2.d)

Environmental Conditions:

Temperature (°C): 2310 25
Relative Humidity (%): 36 to 53
NO’[GfS!Z

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

2. For SISO modes of operation, the EUT antenna has a gain of <6 dBi.

3. For MIMO modes of operation presented in this section of the test report, the directional antenna gain

has been calculated in accordance with KDB 662911Section F)2)f)(ii):

Nss ZNANT
9gj
Directional Gain = 10log ( L k)
Nant
, [ G G2\ %]
1020 4 1020
; ( )

| |

= 101log

= 10log

- 2
2]1'=1(Zi:1 gj,k)
2
[/ 47 _9
(10 0+ 1020 ]
2 Jl = 8.3 dBi

In accordance with 15.407(a)(3), the limit was reduced by the amount in dB the antenna gain exceeds 6
dBi. Therefore the limit of 30 dBm/500 kHz has been reduced by 2.3 dB to 27.7 dBm/ 500 kHz.

4. 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.
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / DAC 0

Channel Frequency PPSD Egrtr{agiglr? COPrEEé:ged (dEI’:rinm/it500 Margin Result
(MHz) | (dBM/MHZ) | ¢ ctor (dB) | (dBm IMH2) KHz) (dB)
Bottom 5745 0.7 0.6 1.3 30.0 28.7 Complied
Middle 5785 0.6 0.6 1.2 30.0 28.8 Complied
Top 5825 0.3 0.6 0.9 30.0 29.1 Complied
Results: 802.11a /20 MHz / CDD / QPSK / 6Mbps / DA C 0O
PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DACO correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Bottom -2.5 0.6 -1.9 -3.9 0.6 -3.3
Middle -2.7 0.6 2.1 -3.7 0.6 -3.1
Top -2.9 0.6 -2.3 -3.4 0.6 -2.8
Channel CO?J??/?\AZZ? (dBmL/ggg kHz) M(ng)in Result
Bottom 0.5 27.7 27.2 Complied
Middle 0.4 27.7 27.3 Complied
Top 0.5 27.7 27.2 Complied
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11n /20 MHz / SISO / 640AM / MCS5/D ACO0

Duty cycle Corrected Limit .
Channel Fr(?;:\]/lu:;)cy ( dBernPl?\/IDHz) correction PPSD (dBm /500 M(%rg)m Result
factor (dB) (dBm /MHz) kHz)
Bottom 5745 -3.1 3.1 0.0 30.0 30.0 Complied
Middle 5785 -3.4 3.1 -0.3 30.0 30.3 Complied
Top 5825 -3.1 31 0.0 30.0 30.0 Complied
Spectrum %’ Spectrum %’
Ref Level 30.00 dém  Offset 30.50 B w RBW 1 MHz Ref Level 30.00 dém  Offset 30.50 B w RBW 1 MHz
Att 15dp  SWT ims @ VBW 3MHz Mode Sweep Att 15dp  SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
@ 1Rm View @ 1Rm View
M1[1] -3.07 dBm| M1[1] -3.38 dBm)|

CF 5.745 GHz

691 pts

Span 40,0 MHz

Channel Power

Tx Total 7.55 dBm

10d
0 dém—r
-10 dem—r
20 dBm—
-30 dBm—
oot
40 dem—
50 dBm—

-60 dBm—

CF 5,785 GHz

691 pts

Span 30,0 MHz

Channel Power

Bandwidth 19,93 MHz

Power 7.43 dBm

Tx Total 7,43 dBm

Bandwidth 20,06 MHz Power 7.55 dBm
b b
(. J (. J
10855558.002 10855558.002

Date: 8 JUN 2016 18:27:42

[Date: 8 JUN 2016 18:40:45

Bottom Channel

Spectrum %’
Ref Level 30.00 d8m Offset 30.50 dB & RBW 1 MHz
Att 158 SWT ims @ VBW 3MHz Mode Sweep
SGL Count 300/300
[@1Rm View
M1[1] -3.08 dBm)|
5.8260420 GHz
20 d

10d

g

<50 dBm—

-60 dBm—

CF 5.825 GHz
——

691 pts

Span 30,0 MHz

Channel Power
Bandwidth 19.89 MHz

Power 7.64 dBm

Tx Total 7.64 dBm

i
X L

J

10895568002
Date: 8 JUN 2016 19:00:12

Top Channel

Middle Channel
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Transmitter Maximum Power Spectral Density (5.725-5 .85 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / OPSK / MCS1

PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DAC O correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Bottom -4.5 11 -34 -4.4 11 -3.3
Middle -4.4 11 -3.3 -4.7 11 -3.6
Top -4.2 11 -3.1 -4.9 11 -3.8
Channel C°{33ir?f/mif'3 (dBmL/iSrgi(tJ kHz) M&E’;” Result
Bottom -0.3 27.7 28.0 Complied
Middle -0.4 27.7 28.1 Complied
Top -0.4 27.7 28.1 Complied

Results: 802.11n/40 MHz / SISO/ QPSK/MCS2 /DA CO

Corrected Limit .
Frequenc PPSD Duty cycle Margin
Channel (&HZ) y (@Bm MHD) | o Orrye C{i o PPSD (dBm /500 ( dg) Result
(dBm /MHz) kHz)
Bottom 5755 -6.3 2.6 -3.7 30.0 33.7 Complied
Top 5795 -5.9 2.6 -3.3 30.0 33.3 Complied
Spectrum o Spectrum Loy
Ref Level 20.00 d8m Offset 30.50 dB & RBW 1 MHz Ref Level 20.00 d8m Offset 30.50 dB & RBW 1 MHz
Att 15d8  SWT 1ms & VBW 3MHz  Mode Sweep Att 1508 SWT 1ms & VBW 3MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
m1[1] 6.31 dBm| m1[1] 5.93 dBm)|
5.752470 GHz| 5.792470 GHz|
20 ‘ ‘ 20 dBm ‘ ‘
10 df T T 10 df T T
0 e il 0 e "
-10 e -10
20 df 20 df
-30 dBm ! -30 dBm
R o i — [ et - e g
R o
&0d 60 d
CF 5,755 GHz 691 pts Span 70.0 MHz CF 5,795 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41.51 MHz Power 7.65 dBm Tx Total 7.65 dBm Bandwidth 41,33 MHz Power 7.53 dBm Tx Total 7.53 dBm
(TIE] [ Did ] (TIE]
10895558002 10895558002
[Date: 8 JUN 2016 19:31:28 [Date: 8 JUN 2016 19:45:48
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / BPSK / MCS0O

PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DACO correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Bottom -7.6 1.2 -6.4 -10.4 1.2 -9.2
Top -9.0 1.2 -7.8 -10.8 1.2 -9.6
Combined PPSD Limit Margin
Channel (dBm /MHz2) (dBm /500 kHz) (dB) Result
Bottom -4.6 27.7 323 Complied
Top -5.6 27.7 33.3 Complied
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / BPSK/MCSO /DA C0O

Spectrum “é’ Spectrum “é’
Ref Level 30.00 d8m  Offset 30.50 B & RBW 1 MHz Ref Level 30.00 d8m  Offset 30.50 B & 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] ~7.62 dbm)| M1[1] ~9.04 dbm)|
5.753680 GHz 5.790140 GHz
20 di t 20 di
104 104
0 dem— 0 dem—
-10 dBm— -10 dBm—
-20 dBm— -20 dBm—
-30 dBm—r -30 dBm—r
-50 dBm— -50 dBm—
60 dBm— 60 dBm—
CF 5,755 GHz 691 pts Span 70.0 MHz CF 5,795 GHz 691 pts Span 70.0 MHz
Channel Power Channel Power
Bandwidth 41,94 MHz Power 6.33 dBm Tx Total 6,33 dBm Bandwidth 41,94 MHz Power 5.03 dBm Tx Total 5,03 dBm
Il ] Il ]
10895568002 10895568002
Date: 9.JUN 2016 12:41:59 Date: 9.JUN 2016 1259:21

Bottom Channel

Results: 802.11n / 40 MHz / MIMO / QPSK / MCSO0 /

Top Channel
DA C1

20 dBm—

-30 dBm—

<50 dBm—

-60 dBm—

CF 5,755 GHz 691 pts

Spectrum %’ Spectrum %’
Ref Level 30.00 d8m Offset 30.40 dB & RBW 1 MHz Ref Level 30.00 d8m Offset 30.40 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] -10.42 dBm| M1[1] -10.83 dBm|
5.753080 GHZ] 5.792370 GHZ]
20 d 20 d
10 df 10 df

20 dBm—

-30 dBm—

404

Channel Power

Bandwidth 42,90 MHz Power 3.68 dBm

Tx Total 3,68 dBm

Span 70,0 MHz

<50 dBm—

-60 dBm—

CF 5.795 GHz 691 pts Span 70.0 MHz
Channel Power

Bandwidth 42,46 MHz

Power 3.20 dBm Tx Total 3,20 dBm

N J

10895568002
[Date: 9 JUN 2016 12:46:33

N J

10895568002
Date: 9 JUN 2016 13:02:56

Bottom Channel

Top Channel
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11ac /80 MHz / SISO / QPSK/MCS2 /D ACO0

Corrected Limit .
Channel Freéﬁ/lu:;])cy ( dBlr:;wP/SMDHz) Eéjr?/eg%/iglﬁ PPSD (dBm /500 M(%rg)ln Result
(dBm /MHz) kHz)
Single 5775 -10.7 3.9 -6.8 30.0 36.8 Complied
Results: 802.11ac /80 MHz / MIMO / 16QAM / MCS3
PPSD Duty cycle Corrected PPSD Duty cycle Corrected
Channel DACO correction PPSD DAC 0 DAC 1 correction PPSD DAC 1
(dBm/MHz) factor (dB) (dBm) (dBm/MHz) factor (dB) (dBm)
Single -12.7 4.5 -8.2 -15.2 4.5 -10.7
Combined PPSD Limit Margin
Channel (dBm /MHz2) (dBm /500 kHz) (dB) Result
Single -6.3 27.7 34.0 Complied
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M2004 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 02 Apr 2017 12
M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 26 Feb 2017 12
M1867 | Attenuator Huber + Suhner AG | 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
A2009 | RF Switch Pickering Interfaces | 64-102-002 & | XZ340281 & Calibrated -
40-881-001 X311198 before use
S0538 | DC Power Supply TTi PL154 250135 Calibrated -
before use
M1818 | Multimeter Fluke 7911 71811580 27 Apr 2017 12
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 | 26 Oct 2017 24
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5.2.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 17 March 2016
Test Sample Serial Number: 92777

FCC Reference: Parts 15.407(b)(1),(6),(7) & 15.209(a)

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

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 36

Note(s):

1. Pre-scans with the EUT transmitting on the middle channel were measured according to FCC Part

15.407(b)(1) which states for transmitters operating in the band 5.15 to 5.25 GHz: all emissions outside
of the band 5.15-5.35 GHz band shall not exceed -27 dBm/MHz. Part(b)(6) states unwanted emissions
below 1 GHz must comply with the general field strength limits set forth in 15.209. Part(b)(7) states the
provisions of 15.205 apply, e.qg. restricted bands of operation.

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

The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the middle
channel only.

In accordance with ANSI C63.10 Section 6.5.4, the frequency and amplitude of the six highest spurious
emissions relative to the limit were recorded in the table below.

Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) 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.
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Transmitter Qut of Band Radiated Emissions (continu

ed)

Test setup for radiated measurements:

Single Phase AC
Supply

5 Port Switch

(x4)

5 Port Switch

(x4)

Freeview HD  |(x3)
Set Top Box
Y Y
Measurement RF Attenuator
USB Hub —> EUT e A » and/or —>»| Pre Amplifier |—3 TestReceiver
ntenna .
RF Filter
A A
Now TV Now TV Lantop PC HDMI
Set Top Box Set Top Box ptop Media Player

Anechoic or Semi - anechoic Chamber

UL VS LTD
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

Results: Middle Channel / Field Strength

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uVv/m) (dB)
38.872 Vertical 324 40.0 7.6 Complied
48.921 Vertical 33.1 40.0 6.9 Complied
559.979 Horizontal 37.4 46.0 8.6 Complied
719.984 Horizontal 43.7 46.0 2.3 Complied
858.444 Vertical 34.9 46.0 111 Complied
900.092 Vertical 38.7 46.0 7.3 Complied
109
o
8a
9
r 941.362725 Mi
£ ot 34.093 dBYV
E. L ECC|Part 15 Class B Field|Streng
< 56
§ 46' y "
3 *
r L 4
30 A " 0‘ 3
[ 4 o
24 »
1
[y —t—t—t—t+— t t +—t—t—t+
30M 50 60 80 100M 200 300 400500 800 1G
Frequency in Hz

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying

table.

Test Equipment Used:

Asset _ _Datg Cal.

No. Instrument Manufacturer Type No. Serial No. Calibration Interval

Due (Months)

M1945 | Thermohygrometer JM Handelspunkt 30.5015.01 None stated 23 Apr 2016 12
K0001 | 5m RSE Chamber Rainford EMC N/A N/A 12 Jan 2017 12
M1273 | Test Receiver Rohde & Schwarz ESIB26 100275 19 Mar 2016 12
G0543 | Amplifier Sonoma 310N 230801 29 May 2016 3
A259 Antenna Chase CBL6111 1513 09 Apr 2016 12
A1834 | Attenuator Hewlett Packard 8491B 10444 30 Mar 2017 12
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

Test Summary:

Test Engineers: Nick Steele & Test Dates: 09 February 2016 to
Andrew Edwards 21 March 2016
Test Sample Serial Number: 92777

FCC Reference:

Part 15.407(b)(1),(7) & 15.209(a)

Test Method Used:

KDB 789033 1I.G. & ANSI C63.10 Sections 6.3 and 6.6

Frequency Range:

1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C):

2310 24

Relative Humidity (%):

30to 32

UL VS LTD

Page 131 of 189




TEST REPORT SERIAL NO: UL-RPT-RP10895558JD02G

VERSION 2.0 ISSUE DATE: 19 DECEMBER 2016

Transmitter Qut of Band Radiated Emissions (5.15-5. 25 GHz band operation) (continued)
Note(s):

1. Measurements below 1 GHz were limited to the 5.15-5.25 GHz band, the EUT was transmitting with a
data rate of 6 Mbps (802.11a) as it produced the highest EIRP and was therefore deemed worst case

2. 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.qg. restricted bands of operation.

3. Pre-scans were performed with the EUT transmitting on middle channel in the 5.15 to 5.25 GHz band.
An inquiry was made to the FCC and the response was pre-scans could be performed in the band with
the highest EIRP and all final measurements should be performed on any emissions seen in each band.

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

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. *In accordance with KDB 789033 Section II.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

7. Inaccordance with KDB 789033 Section I1.G.6.c) Method AD (vi), the average measurements were
performed using an increased number of sweeps. The number of sweeps used was 116.

8. In accordance with KDB 789033 Section I1.G.6.c) Method AD (jii), pre-scan plots from 1 to 26.5 GHz
were performed using an increased number of sweep points as calculated below:

0o 1to4 GHz- 6001 sweep points

4 to 6 GHz — 4001 sweep points

4.510 5.15 GHz — 1301 sweep points
5.35 to 5.46 GHz — 301 sweep points
6 to 8 GHz — 4001 sweep points

810 12.75 GHz — 9501 sweep points
12.75 to 18 GHz — 10501 sweep points
o 18to 26.5 GHz — 17001 sweep points

o O o o o o

All other measurements were performed with the Test Receiver’s default setting of 625 sweep points.

9. 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 5.2.4 of this test report was added to the measured result.

10. All other 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.

11. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number KO0O1) at a distance of 3 metres. The EUT was placed at a
height of 1.5 m 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.

12. Radiated measurements were performed under a different UL VS LTD job number. The job number
appears on the bottom left of the result plots.
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
1800.282 Vertical -42.3 -27.0 15.3 Complied
2645.075 Vertical -42.2 -27.0 15.2 Complied
10358.718 Vertical -39.5 -27.0 125 Complied
Results: Bottom Channel / Field Strength / Peak
Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
1048.718 Horizontal 49.7 54.0* 4.3 Complied
1187.865 Horizontal 48.0 54.0* 6.0 Complied
2857.454 Vertical 56.1 74.0 17.9 Complied
7511.809 Horizontal 53.4 54.0* 0.6 Complied
15535.032 Horizontal 63.4 74.0 10.6 Complied
Results: Bottom Channel / Field Strength / Average
Frequency Antenna Level Duty Cycle Corrected Limit Margin
(MHz2) Polarity | (dBuv/m) | COTecton Level 1 g uvim) (dB) Result
y H (dB) (dB pv/m) H
2856.811 Vertical 40.0 0.6 40.6 54.0 134 Complied
15540.160 | Horizontal 49.1 0.6 49.7 54.0 4.3 Complied
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

Results: Middle Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
1800.282 Vertical -42.3 -27.0 15.3 Complied
2645.075 Vertical -42.2 -27.0 15.2 Complied
10401.683 Vertical -39.1 -27.0 12.1 Complied
Results: Middle Channel / Field Strength / Peak
Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
1048.718 Horizontal 49.7 54.0* 4.3 Complied
1187.865 Horizontal 48.0 54.0* 6.0 Complied
2857.454 Vertical 56.1 74.0 17.9 Complied
7511.809 Horizontal 53.4 54.0* 0.6 Complied
15600.000 Horizontal 63.0 74.0 11.0 Complied
Results: Middle Channel / Field Strength / Average
Frequency Antenna Level Duty Cycle Corrected Limit Margin
(MHz) Polarit (dBpv/m) | correction Level 1 4B pvim) (dB) Result
y H (dB) (dB pv/m) H
2856.811 Vertical 40.0 0.6 40.6 54.0 134 Complied
15600.321 | Horizontal 49.0 0.6 49.6 54.0 4.4 Complied
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

Results: Top Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
1800.282 Vertical -42.3 -27.0 15.3 Complied
2645.075 Vertical -42.2 -27.0 15.2 Complied
10479.760 Vertical -39.2 -27.0 12.2 Complied
Results: Top Channel / Field Strength / Peak
Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
1048.718 Horizontal 49.7 54.0* 4.3 Complied
1187.865 Horizontal 48.0 54.0* 6.0 Complied
2857.454 Vertical 56.1 74.0 17.9 Complied
7511.809 Horizontal 53.4 54.0* 0.6 Complied
15714.872 Horizontal 61.7 74.0 12.3 Complied
Results: Top Channel / Field Strength / Average
Frequency Antenna Level Duty Cycle Corrected Limit Margin
(MHz) Polarity | (dBuv/m) | COTecton Level 1 g uvim) (dB) Result
y H (dB) (dB pv/m) H
2856.811 Vertical 40.0 0.6 40.6 54.0 134 Complied
15719.038 | Horizontal 47.0 0.6 47.6 54.0 6.4 Complied
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)
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Transmitter Out of Band Radiated Emissions (5.15-5.2 5 GHz band operation) (continued)

RBW 1 MHz Mar
VBW 3 MHz
Ref 80 dBuV At 0dB SWT 80ms

80

Py

D1 54 dBjv

facart]
Mt et MWM

20

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
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Date: 10.FEB.2016 02:36:51
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Transmitter Qut of Band Radiated Emissions (5.725-5 .85 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 16 March 2016 &
21 March 2016

Test Sample Serial Number: 92777

FCC Reference: Part 15.407(b)(4),(7) & 15.209(a)

Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3 and 6.6

Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 23to 25

Relative Humidity (%): 29 to 32

Note(s):

1. FCC Part 15.407(b)(4) states for transmitters operating in the band 5.725 to 5.85 GHz: all emissions

within the frequency range from the band edge to 10 MHz above or below the band edge shall not
exceed -17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge will not exceed
-27 dBm/MHz. Part(b)(7) states the provisions of 15.205 apply e.g. restricted bands of operation.

Pre-scans were performed with the EUT transmitting on middle channel in 5.15 to 5.25 GHz band. An
inquiry was made to the FCC and the response was pre-scans could be performed in the band with the
highest conducted output power and all final measurements should be performed on any emissions seen
in each band.

The final measured value, for the given emission in the 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.

*In accordance with KDB 789033 Section I.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

In accordance with KDB 789033 Section 1.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 5.2.4 of this test report was added to the measured result.

All other emissions shown on the pre-scan plot were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

The third harmonic emission was observed on the 12.75 to 18 GHz pre-scan plot when the EUT is
transmitting on middle channel in the 5.15 to 5.25 GHz band. This harmonic was investigated in the
5.725 to 5.85 GHz band and emission levels were found to be below the measurement system noise
floor on bottom, middle and top channels.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number KO0O1) at a distance of 3 metres. The EUT was placed at a
height of 1.5 m 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: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
1800.282 Vertical -42.3 -27.0 15.3 Complied
2645.075 Vertical -42.2 -27.0 15.2 Complied
11491.010 Vertical -39.2 -27.0 12.2 Complied
Results: Bottom Channel / Field Strength / Peak
Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
1048.718 Horizontal 49.7 54.0* 4.3 Complied
1187.865 Horizontal 48.0 54.0* 6.0 Complied
2857.454 Vertical 56.1 74.0 17.9 Complied
7511.809 Horizontal 53.4 54.0* 0.6 Complied
11491.010 Vertical 56.0 74.0 18.0 Complied
Results: Bottom Channel / Field Strength / Average
Frequency Antenna Level Duty Cycle Corrected Limit Margin
(MHz) Polarity | (dBuv/m) | COTecton Level 1 g uvim) (dB) Result
y H (dB) (dB pv/m) H
2856.811 Vertical 40.0 0.6 40.6 54.0 134 Complied
11489.840 Vertical 43.4 0.6 44.2 54.0 9.8 Complied
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Transmitter Qut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)

Results: Middle Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
1800.282 Vertical -42.3 -27.0 15.3 Complied
2645.075 Vertical -42.2 -27.0 15.2 Complied
11571.843 Vertical -37.9 -27.0 10.9 Complied
Results: Middle Channel / Field Strength / Peak
Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
1048.718 Horizontal 49.7 54.0* 4.3 Complied
1187.865 Horizontal 48.0 54.0* 6.0 Complied
2857.454 Vertical 56.1 74.0 17.9 Complied
7511.809 Horizontal 53.4 54.0* 0.6 Complied
11571.843 Vertical 57.3 74.0 16.7 Complied
Results: Middle Channel / Field Strength / Average
Frequency Antenna Level Duty Cycle Corrected Limit Margin
(MHz2) Polarity | (dBuv/m) | COTecton Level 1 g uvim) (dB) Result
y H (dB) (dB pv/m) H
2856.811 Vertical 40.0 0.6 40.6 54.0 134 Complied
11569.920 Vertical 44.0 0.6 44.6 54.0 9.4 Complied
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Transmitter Qut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)

Results: Top Channel / EIRP

Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
1800.282 Vertical -42.3 -27.0 15.3 Complied
2645.075 Vertical -42.2 -27.0 15.2 Complied
11645.833 Vertical -37.1 -27.0 10.1 Complied
Results: Top Channel / Field Strength / Peak
Frequency Anten_na Peak Level Peak Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
1048.718 Horizontal 49.7 54.0* 4.3 Complied
1187.865 Horizontal 48.0 54.0* 6.0 Complied
2857.454 Vertical 56.1 74.0 17.9 Complied
7511.809 Horizontal 53.4 54.0* 0.6 Complied
11645.833 Vertical 58.1 74.0 15.9 Complied
Results: Top Channel / Field Strength / Average
Freenos | anema | Lo | Gaecton | Lol | bt Ve | o
(dB) (dBpuv/m)
2856.811 Vertical 40.0 0.6 40.6 54.0 134 Complied
11649.839 Vertical 44.5 0.6 45.1 54.0 8.9 Complied
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Transmitter Qut of Band Radiated Emissions (continu

ed)

Test Equipment Used:

Asset | ) Date Cal.
No. Instrument Manufacturer 'ype No. erial No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 23 Apr 2016 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 21 Dec 2016 12
M1874 | Test Receiver Rohde & Schwarz ESU26 100553 12 Jun 2016 12
M1630 | Test Receiver Rohde & Schwarz ESU40 100233 17 Feb 2017 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 19 Dec 2016 12
A1785 | Pre Amplifier Farran Technology FLNA-28-30 FTL 6483 12 Jan 2017 12
A1818 | Antenna EMCO 3115 00075692 17 Dec 2016 12
A253 Antenna Flann Microwave 12240-20 128 17 Dec 2016 12
A254 Antenna Flann Microwave 14240-20 139 17 Dec 2016 12
A255 Antenna Flann Microwave 16240-20 519 17 Dec 2016 12
A256 Antenna Flann Microwave 18240-20 400 17 Dec 2016 12
A436 Antenna Flann Microwave 20240-20 330 19 Dec 2016 12
A201 Antenna Flann Microwave 22240-20 343 19 May 2016 36
A1396 | Attenuator Huber & Suhner 6810.17.B 757987 30 May 2016 12
A2176 | High Pass Filter AtlanTecRF AFH-07000 800980 17 Apr 2016 12
S0537 | DC Power Supply TTi EL302D 249928 Calibrated -
before use
M1269 | Multimeter Fluke 179 90250210 26 May 2016 12
M1627 | Thermohygrometer JM Handelspunkt 30.5015.10 Not stated 11 Jan 2017 12
K0001 | 5m RSE Chamber Rainford EMC N/A N/A 12 Jan 2017 12
M1124 | Test Receiver Rohde & Schwarz ESIB26 100046 18 Nov 2016 12
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5.2.8. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineers: David Doyle, Nick Steele & Test Dates: 09 February 2016 &
Andrew Edwards 21 March 2016

Test Sample Serial Number: 92777

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): 23to 24
Relative Humidity (%): 30to 32
Note(s):

1. Band edge measurements were performed in the EUT modes that produce the highest power and the
widest bandwidths. The modes were:

o 802.11a- BPSK/6 Mbps

802.11a CDD - BPSK / 6 Mbps

802.11n HT20 SISO - BPSK / MCSO
802.11n HT20 SISO — 16QAM / MCS3
802.11n HT40 SISO - BPSK / MCSO
802.11n HT40 SISO — 16QAM / MCS3
802.11n HT20 MIMO - BPSK / MCS0
802.11n HT20 MIMO - QPSK / MCS1
802.11n HT40 MIMO - BPSK / MCS0
802.11n HT40 MIMO — 16QAM / MCS3
802.11ac VHT80 SISO - QPSK / MCS2
802.11ac VHT80 MIMO - BPSK / MCS0
o 802.11ac VHT80 MIMO — 16QAM / MCS3

O O 0o o 0O o o o o o o

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.

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. In accordance with KDB 789033 Section II.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.
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Transmitter Band Edge Radiated Emissions (continued )

Note(s):

6. Inaccordance with KDB 789033 Section I1.G.6.c) Method AD (vi), the average measurements were
performed using a number of sweeps greater than or equal to the number of sweeps calculated below:

(0]

O O O o o o o o o o o

(o]

802.11a - BPSK /6 Mbps — 116 sweeps

802.11a CDD - BPSK / 6 Mbps — 115 sweeps

802.11n HT20 SISO - BPSK / MCSO0 — 117 sweeps
802.11n HT20 SISO — 16QAM / MCS3 — 165 sweeps
802.11n HT40 SISO - BPSK / MCSO0 — 134 sweeps
802.11n HT40 SISO — 16QAM / MCS3 — 206 sweeps
802.11n HT20 MIMO - BPSK / MCSO — 133 sweeps
802.11n HT20 MIMO - QPSK / MCS1 - 164 sweeps
802.11n HT40 MIMO - BPSK / MCSO0 — 158 sweeps
802.11n HT40 MIMO — 16QAM / MCS3 — 272 sweeps
802.11ac VHT80 SISO - QPSK / MCS2 — 247 sweeps
802.11ac VHT80 MIMO - BPSK / MCSO0 — 161 sweeps
802.11ac VHT80 MIMO — 16QAM / MCS3 — 323 sweeps

7. In accordance with KDB 789033 Section I1.G.6.c) Method AD (vii), for average measurements on data
rates where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in
section 5.2.4 was added to the measured result.

8. Radiated measurements were performed under a different UL VS LTD job number. The job number
appears on the bottom left of the result plots.
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

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

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5150 56.9 74.0 17.1 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350 52.8 54.0 1.2 Complied
5351.106 535 54.0 0.5 Complied
Results: 802.11a /20 MHz / BPSK / 6 Mbps / Average
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dB pv/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5150 43.9 0.6 44.5 54.0 9.5 Complied
Page 146 of 189 UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10895558JD02G

VERSION 2.0 ISSUE DATE: 19 DECEMBER 2016

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11a /20 MHz / BPSK / 6 Mbps
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Ref 120 dBuvV At 10dB SWT 20 ms 5.150000000 GHz Ref 120 dBuvV At 10dB SWT 20 ms 5.350000000 GHz
120 offsft 1048 Jj 120 ofisft 1048 Marke] 2 [T1]
3.52 dByj
L. 4] ! saloszeelerz N
/ =
=g | L ‘
I W Nx
D1 74 dBjv il
‘
gt I :
PIPRTY VD st i Y. |
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 08:20:02 Date: 9.FEB.2016 08:12:20
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz 1]

Ref 120 dBuvV At 10dB SWT 20 ms
120 Offsgt 10d8
L. L]
L
—lo1saay
|
o
20
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 18:22:03

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

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

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpVv/im) (dB)
5147.676 72.8 74.0 1.2 Complied
5150 67.6 74.0 6.4 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dBpVv/im) (dB)
5350 51.2 54.0 2.8 Complied
5361.426 52.5 54.0 15 Complied
Results: 802.11a /20 MHz / CDD / BPSK / 6 Mbps / A _verage
Frequency Level Duty Ctycle Co[rectled Limit Margin Result
(MH2) (dBpV/m) correction eve (dB pV/m) (dB) esu
(dB) (dB pv/m)
5150 42.2 0.6 42.8 54.0 11.2 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11a /20 MHz / CDD / BPSK / 6 Mbps

RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 67.64 dBUV VBW 3 MHz 51.24 dBYV
Ref 120 dBuv At 10dB SWT 20ms 5.150000000 GHz Ref 120 dBuv At 10dB SWT 20ms 5.350000000 GHz
120 Offs¢t 1048 Markef 2 [T1 ] 120 Offs¢t 1048 Markef 2 [T1 ]
72.78 dBy| 2.48 dBY|
L. 51117676282 Gt A ] sablacezazlon, |
1 P 1 P
L L

AWW "

|
o1 72 sy f MN,\;{ M | —\w‘“
T - an

YR I O P

Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 09:42:44 [Date: 9.FEB.2016 09:35:03
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz Marker 1 [T1]
Ref 120 dBuvV At 10dB SWT 20 ms
120 Offs¢t 10d8
L. LA]
I L
-
o
I
]
L ——+ ]
b
2
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 18:24:48

Lower Band Edge Average Measurement
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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 / Pe ak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5150 56.5 74.0 17.5 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350 50.3 54.0 3.7 Complied
5353.317 524 54.0 1.6 Complied
Results: 802.11n /20 MHz / SISO / BPSK / 6.5 Mbps / MCSO0 / Average
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dB pv/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5150 44.0 0.6 44.6 54.0 9.4 Complied
Page 150 of 189 UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10895558JD02G

VERSION 2.0 ISSUE DATE: 19 DECEMBER 2016

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /20 MHz / SISO / BPSK / MCSO0

RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1 [T1]
Ref 120 dBuvV At 10dB SWT 20 ms 5.150000000 GHz Ref 120 dBuvV At 10dB SWT 20 ms 5.350000000 GHz
120 Offs¢t 1048 120 Offs¢t 10d8 Markef 2 [T1 ]
2.36 By}
L. n L sakazizacelory (N
- =)
ot 72 asp i \114
] ‘
)
ot ) 2
ot YL 701\%%;{%%% W - - -
L A
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 09:18:25 Date: 9.FEB.2016 09:04:27
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz 1]

Ref 120 dBuvV At 10dB SWT 20 ms
120 Offsgt 10d8
L. L]
L
—lo1saay
r 1
L
o
20
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 19:06:58

Lower Band Edge Average Measurement

UL VS LTD Page 151 of 189



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / 160AM / MCS3 / P _eak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpVv/im) (dB)
5148.638 54.4 74.0 19.6 Complied
5150 54.0 74.0 20.0 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dBpVv/im) (dB)
5350 52.9 54.0 11 Complied
Results: 802.11n /20 MHz / SISO / 16QAM / MCS3 / A verage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dB pv/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5150 42.4 2.0 44.4 54.0 9.6 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /20 MHz / SISO / 16Q0AM / MCS3

RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1[T1]
VBW 3 MHz 53.97 dBV VBW 3 MHz 52.91 dBV
Ref 120 dBV At 1048 SWT 20ms 5.150000000 GHz Ref 120 dBV At 1048 SWT 20ms 5350000000 GHz
120 Offsft 1048 Marke] 2 [T1] 120 Offsft 1048
4.39 dBy|
sabesazazi Gz M A ]

1

o= | r [ M”\\
1 \
\

h

———D1 74 dBjv /\W

Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 09:24:50 Date: 9.FEB.2016 09:28:26
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 42, dBuV
Ref 120 dBuvV At 10dB SWT 20 ms 5.150¢ C
120 Offs¢t 10d8
L. LA]
I L
,‘/-”'f
,_/f/f"_(
b
2
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 19:05:26

Lower Band Edge Average Measurement
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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 / Pe ak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5149.840 69.0 74.0 5.0 Complied
5150 68.8 74.0 5.2 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 51.8 54.0 2.2 Complied
5359.952 53.0 54.0 1.0 Complied
Results: 802.11n /40 MHz / SISO / BPSK / MCS0 / Av_erage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 49.3 1.2 50.5 54.0 35 Complied
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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

RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1 [T1]
Ref 120 dBuvV At 10dB SWT 20 ms 5.150000000 GHz Ref 120 dBuvV At 10dB SWT 20 ms 5.350000000 GHz
120 Offs¢t 10d8 Markef 2 [T1 ] 120 Offs¢t 10d8 Markef 2 [T1]
8.96 By} 2.99 dBy}
L. 51 sloz  |mm L. sahoosiozalory |
I P4 I P4
[ ﬁ
/. \ .
! prven [ M\\
|
| i tl, 2
s R e FLeLs T T YRR P .
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 12:02:10 Date: 9.FEB.2016 12:11:36
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz
vew 3z

Ref 120 dBuV At 10dB SWT 20ms

120 Offsgt 10d8
L. L]
L
-
1340f [134
"
—lo1saay
—~ __,_N\,—-f/f
o
20
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 19:22:04

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / 160AM / MCS3 / P _eak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5150 63.1 74.0 10.9 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350 50.9 54.0 3.1 Complied
5359.952 52.2 54.0 1.8 Complied
Results: 802.11n /40 MHz / SISO / 16QAM / MCS3 / A verage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dB pv/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5150 46.8 3.1 49.9 54.0 4.1 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /40 MHz / 16QAM / MCS3

RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1 [T1]
Ref 120 dBuvV At 10dB SWT 20 ms 5.150000000 GHz Ref 120 dBuvV At 10dB SWT 20 ms 5.350000000 GHz
120 Offs¢t 1048 120 Offs¢t 10d8 Markef 2 [T1 ]
2.16 dBy}
L. Al L. 5.3k9051 Hz Al
I P4 I ‘w«.l
| \
i’
[ W A A M’{‘
[ sl kel i
PRI I lb1saa 2
probot Wl ], il
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 12:27:43 Date: 9.FEB.2016 12:19:56
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz 1]

Ref 120 dBuvV At 10dB SWT 20 ms
120 Offsgt 10d8
L. L]
L
2060f 2
—lo1saay
ST
//""”—/
S N
o
20
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 19:29:20

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / BPSK / MCSO0 / Pe ak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5148.237 53.8 74.0 20.2 Complied
5150 534 74.0 20.6 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 49.8 54.0 4.2 Complied
5350.369 52.0 54.0 2.0 Complied
Results: 802.11n /20 MHz / MIMO / BPSK / MCSO0 / Av_erage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 42.7 0.6 43.3 54.0 10.7 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n / 20 MHz / MIMO / BPSK / MCS0O

Ref 120 dBuV

At 10dB

RBW 1 MHz
VBW 3 MHz
SWT 20ms

Marker 1[T1]
53.40 dByV
5.150000000 GHz

120 Offsgt 1048

Marke] 2 [T1]
3.76 dBy|

51

parialz |

1

[———D1 74 dy

Center 5.15 GHz

10895433
Date: 9.FEB.2016 10:14:39

5 MHz/

Span 50 MHz

@ RBW 1 MHz
VBW 3 MHz

Marker 1 [T1]

49.81 dBLV.
Ref 120 dBV At 1048 SWT 20ms 5350000000 GHz
120 Offsft 1048 Marke] 2 [T1]
2.03 dBy|
Lo 5 LA]
L
D18y dByv
AL A A e "
F
20

Center 5.35 GHz 23 MHz/

10895433
Date: 9.FEB.2016 09:32:56

Span 230 MHz

Lower Band Edge Peak Measurement

10985433
Date: 9.FEB.2016 19:35:01

@ RBW 1 MHz Marker 1[T1]
VBW 3 MHz 42.71 dBj\
Ref 120 dBuv At 10d8 SWT 20ms 5.150
120 Ofispt 104
F
|
e /
o154 dsjy
|t
| i
A
20
Center 5.15 GHz 5 MHz/ Span 50 MHz

Lower Band Edge Average Measurement

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

GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / QPSK / MCS1 / Pe ak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpVv/im) (dB)
5149.519 54.6 74.0 19.4 Complied
5150 53.6 74.0 20.4 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dBpVv/im) (dB)
5350 50.5 54.0 35 Complied
Results: 802.11n /20 MHz / MIMO / QPSK / MCS1 / Av_erage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dB pv/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5150 41.7 11 42.8 54.0 11.2 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / OPSK / MCS1

10895433
Date: 9.FEB.2016 10:24:13

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 53.59 dBuY
Ref 120 dBuvV At 10dB SWT 20 ms 5.150000000 GHz
120 ofisft 1048 Marke] 2 [T1]
4,63 dBy|
L. sihostozai gy N
P
L
) ]
1 W
7W
Yo A
A
2
Center 5.15 GHz 5 MHz/ Span 50 MHz

®

RBW 1 MHz

Marker 1 [T1]

|

10895433
Date: 9.FEB.2016 10:31:10

VBW 3 MHz 50.49 BV
Ref 120 dBuv At 10dB SWT 20ms 5.350000000 GHz

120 Offs¢t 1048
L. LA]
iy dsjv

A L A " sl A A
A
20
Center 5.35 GHz. 23 MHz/ Span 230 MHz

Lower Band Edge Peak Measurement

3

Ref 120 dBuV

At 10dB

RBW 1 MHz
VBW 3 MHz
SWT 20ms

Marker 1 [T1]
41,72 dByA
5.150

120 Ofisft 1048

1

L

D154 dBjv

20

Center 5.15 GHz

10985433
Date: 9.FEB.2016 19:43:32

5 MHz/

Span 50 MHz

Lower Band Edge Average Measurement

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

GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / BPSK / MCSO0 / Pe ak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5147.276 59.2 74.0 14.8 Complied
5150 58.1 74.0 15.9 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 51.5 54.0 25 Complied
5413.397 52.8 54.0 1.2 Complied
Results: 802.11n /40 MHz / MIMO / BPSK / MCSO0 / Av_erage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 455 1.2 46.7 54.0 7.3 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n / 40 MHz / MIMO / BPSK / MCS0O

10895433
Date: 9.FEB.2016 12:46:37

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 58.07 dByV
Ref 120 dBUV At 1048 SWT 20ms 5.150000000 GHz
120 Offsft 1048 Marke] 2 [T1]
9.22 dBy|
L. salzo7seal oz M
1 P
L
|ttt} M
A
20
Center 5.15 GHz 5 MHz/ Span 50 MHz

®

|

L

10895433
Date: 9.FEB.2016 12:58:34

RBW 1 MHz Marker 1 [T1]
VBW 3 Mz 5148 dBuv
Ref 120 dBuvV At 10dB SWT 20 ms 5.350000000 GHz
120 Offspt 10 Marke[ 2 [T1]
2.81 dBy|
L. sderaselor; N
m
UJE\?’m 2
Mg N J I "
A
2
Center 5.35 GHz 23 MHz/ Span 230 MHz

Lower Band Edge Peak Measurement

10985433
Date: 9.FEB.2016 19:47:57

@ RBW 1 MHz ]
VBW 3 Mz 7 e
Ref 120 dBuvV At 10dB SWT 20 ms
120 Offs¢t 10d8
I
I
158 of |1
———o1 54 s
"
| 4
v_._/-»/
A
2
Center 5.15 GHz 5 MHz/ Span 50 MHz

Lower Band Edge Average Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 16QAM / MCS3 / P_eak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5149.840 58.2 74.0 15.8 Complied
5150 56.2 74.0 17.8 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 511 54.0 2.9 Complied
5358.846 51.9 54.0 2.1 Complied
Results: 802.11n /40 MHz / MIMO / 16QAM / MCS3 / A verage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 46.4 3.1 495 54.0 4.5 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /40 MHz / MIMO / 160AM / MCS3

RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1 [T1]
Ref 120 dBuvV At 10dB SWT 20 ms 5.150000000 GHz Ref 120 dBuvV At 10dB SWT 20 ms 5.350000000 GHz
120 Offs¢t 10d8 Markef 2 [T1 ] 120 Offs¢t 10d8 Markef 2 [T1]
8.23 By} 1.94 dBy|
L. 51 salorz  |Em L. saesseisalorz |
I & I
| ] |
M».MLMW A v
.
IO I BT UJMM‘ " =
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
10895433 10895433
Date: 9.FEB.2016 13:22:57 Date: 9.FEB.2016 13:10:23
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 46. dBuV
Ref 120 dBuvV At 10dB SWT 20 ms 5.150¢
120 Offs¢t 10d8
L. LA]
I
L
//\f‘
f/_‘\\/\wq/
S
b
2
Center 5.15 GHz 5 MHz/ Span 50 MHz
10985433

Date: 9.FEB.2016 20:04:24

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11ac /80 MHz / SISO / QPSK / MCS2 / P eak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5148.718 65.2 74.0 8.8 Complied
5150 64.0 74.0 10.0 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 51.6 54.0 24 Complied
5356.635 52.3 54.0 1.7 Complied
Results: 802.11ac /80 MHz / SISO / QPSK / MCS2 / A verage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 47.5 3.9 514 54.0 2.6 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11ac /80 MHz / SISO / OPSK / MCS2

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz
Ref 120 dBUV At 1048 SWT 20ms
120 Offsft 1048
Lo LA]
1 P
L A
[——p1 74 aBjv /

Center 5.15 GHz 10 MHz/ Span 100 MHz

10985433
Date: 9.FEB.2016 21:24:52

10895433
Date: 21.MAR 2016 19:31:13

RBW 1 MHz Marker 1[T1]
VBW 3 WHz
Ref 120 dBpvV At 10dB SWT 20 ms
120 Offset 1048
Ly n
I
Wby
M““"“MA
N PO v o2
L7700 P N
i
0
Center 5.35GHz 23 MHz/ Span 230 MHz

Lower Band Edge Peak Measurement

@ RBW 1 MHz ]
VBW 3 Mz s
Ref 120 dBuvV At 10dB SWT 20 ms
120 Offset 10d8
L, o
I
e
247 f |2
———o1 54 s A
N
/\/\/‘WMWW
A
2
Center 5.15 GHz 10 MHz/ Span 100 MHz

10985433
Date: 9.FEB.2016 21:25:54

Lower Band Edge Average Measurement

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

GHz band operation) (continued)

Results: 802.11ac /80 MHz / MIMO / BPSK/ MCSO0 / P _eak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5145.994 62.9 74.0 111 Complied
5150 62.8 74.0 11.2 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 514 54.0 2.6 Complied
5373.221 52.5 54.0 15 Complied
Results: 802.11ac / 80 MHz / MIMO / BPSK / MCSO0 / A verage
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 46.2 21 48.3 54.0 5.7 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11ac/ 80 MHz / MIMO / BPSK / MCSO0

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1[T1]
vew 3z vew 3z
Ref 120 dBuvV At 10dB SWT 20 ms Ref 120 dBpvV At 10dB SWT 20 ms
120 Offs¢t 1048 120 Offset 1048
L. L] N n
I I
L ol
/t—xﬂdwww 1
I / \
4 A .M A
M S M
L Ip1sadsjv N
oS A YA T s L I
Center 5.15 GHz 10 MHz/ Span 100 MHz Center 5.35GHz 23 MHz/ Span 230 MHz
10085433 10895433
[Date: 9.FEB.2016 21:44:38 [Date: 21.MAR.2016 19:35:21
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
@ RBW 1 MHz 1]
Ref 120 dBuvV At 10dB SWT 20 ms
120 Offset 10d8
L. LA]
I
L
H
/’V\/\MM’"\
o
Apl
]
/\/\J\,M/\/WJ\ANW
h
2
Center 5.15 GHz 10 MHz/ Span 100 MHz
10985433

Date: 9.FEB.2016 21:35:34

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 160AM / MCS3 / Peak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5144.231 60.7 74.0 13.3 Complied
5150 60.0 74.0 14.0 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 51.0 54.0 3.0 Complied
5369.535 52.4 54.0 1.6 Complied
Results: 802.11ac / 80 MHz / MIMO / 16QAM / MCS3 / _Average
Frequency Level Duty Cycle Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dB pv/m)
5150 42.8 4.5 47.3 54.0 6.7 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 16QAM / MCS3

10985433
Date: 9.FEB.2016 21:50:35

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz
Ref 120 dBuvV At 10dB SWT 20 ms
120 Offs¢t 10d8
e
L
M\
b1 74 dsfv f
N
NJ/\«, D
A
2
Center 5.15 GHz 10 MHz/ Span 100 MHz

10895433
Date: 21.MAR 2016 19:40:11

RBW 1 MHz
o
Ref 120 dBpvV At 10dB SWT 20 ms
120 Offsgt 10dB
L. n
I
"
AT
bl ok
)
.
Center 5.35 GHz 23 MHz/ Span 230 MHz

Lower Band Edge Peak Measurement

@ RBW 1 MHz Marker 1[T1]
VBW 3 MHz 3
Ref 120 dBuv At 10d8 SWT 20ms
120 Ofisft 1048
F
|
oy
f 323
b1 54 dsjy
L~
A
20

Center 5.15 GHz

10985433
Date: 9.FEB.2016 21:51:34

10 MHz/

Span 100 MHz

Lower Band Edge Average Measurement

Upper Band Edge Peak Measurement

UL VS LTD

Page 171 of 189



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band)

Test Summary:

Test Engineer:

Nick Steele Test Dates: 09 February 2016 &
10 February 2016

Test Sample Se

rial Number: 92777

FCC Reference:

Parts 15.407(b)(4),(7), 15.205 & 15.209(a)

Test Method Used: ANSI| C63.10 Section 6.10.4 & KDB 789033 II.G.
Environmental Conditions:

Temperature (°C): 24 t0 25

Relative Humidity (%): 32

Note(s):

1. Band edge measurements were performed in the EUT modes that produce the highest power and the
widest bandwidths. The modes were:

(0]

O O 0o o o o o o o o o

(o]

2. Lower band
Upper band

802.11a - BPSK /6 Mbps

802.11a CDD - BPSK / 6 Mbps

802.11n HT20 SISO - BPSK / 6.5 Mbps / MCSO
802.11n HT20 SISO - 16QAM / MCS3
802.11n HT40 SISO - BPSK / MCSO
802.11n HT40 SISO - 16QAM / MCS3
802.11n HT20 MIMO - BPSK / MCSO0
802.11n HT20 MIMO - QPSK/ MCS1
802.11n HT40 MIMO - BPSK / MCS0
802.11n HT40 MIMO — 16QAM / MCS3
802.11ac VHT80 SISO - QPSK / MCS2
802.11ac VHT80 MIMO - BPSK / MCS0
802.11ac VHT80 MIMO — 16QAM / MCS3

edge measurements were performed with the EUT transmitting on the bottom channel.
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.d)(iii) using a
conversion factor of 95.2.

4. An amendment of Part 15.407(b)(4) was published on 6" April 2016 with effective date 6" May 2016. As
testing was performed before that date, the former and stricter emission limits were applied to show
compliance at band edges. Compliance with those limits is deemed worst case. Therefore the EUT will

also comply
the new and

with the new emission limits. Please refer to Appendix 1 for a comparison graph between
former emission limits.
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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

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5715 -36.0 -27.0 9.0 Complied
5725 -28.1 -17.0 11.1 Complied
5850 -37.3 -17.0 20.3 Complied
5860 -42.4 -27.0 154 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dB uv/m) (dB)
5715 59.2 68.2 9.0 Complied
5725 67.1 78.2 111 Complied
5850 57.9 78.2 20.3 Complied
5860 52.8 68.2 154 Complied
@ ::‘\//Vv;x:z Marker 1 [T1] @ ::‘\//Vv;x:z Marker 1[T1] .
J= | = — \
il M”w

Center 5.725 GHz

10985433
Date: 9.FEB.2016 23:03:27

5MHz/

Span 50 MHz

Center 5.85 GHz 5 MHz/ Span 50 MHz

10985433
Date: 9.FEB.2016 23:14:06

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

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

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5715 -40.7 -27.0 13.7 Complied
5725 -29.4 -17.0 12.4 Complied
5850 -40.0 -17.0 23.0 Complied
5860 -42.8 -17.0 25.8 Complied
5866.106 -41.4 -27.0 14.4 Complied
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpV/m) (dB)
5715 54.5 68.2 13.7 Complied
5725 65.8 78.2 12.4 Complied
5850 55.2 78.2 23.0 Complied
5860 524 78.2 25.8 Complied
5866.106 53.8 68.2 14.4 Complied
2 Vil & Vowawn i
= ,J = M ™
\\ I
v el
WMM M%‘“’*WM 1

Center 5.725 GHz 5 MHz/

10985433
Date: 9.FEB.2016 23:27:48

Span 50 MHz

Center 5.85 GHz

10985433

5MHz/ Span 50 MHz

Date: 10.FEB.2016 04:21:08

Lower Band Edge Measurement

Upper Band Edge Measurement
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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

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

5714.183 -36.0 -27.0 9.0 Complied
5715 -39.2 -27.0 12.2 Complied
5725 -25.6 -17.0 8.6 Complied
5850 -40.7 -17.0 23.7 Complied
5860 -42.5 -27.0 155 Complied

5861.458 -41.1 -27.0 14.1 Complied

Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBuV/m) (dB)

5714.183 59.2 68.2 9.0 Complied
5715 56.0 68.2 12.2 Complied
5725 69.6 78.2 8.6 Complied
5850 54.5 78.2 23.7 Complied
5860 52.7 68.2 15.5 Complied

5861.458 54.1 68.2 14.1 Complied

O e wea B O e e B
= ,J = M \
J
ot hy
kMW bt ],

Center 5.725 GHz

10985433
Date: 9.FEB.2016 23:35:37

5MHz/

Span 50 MHz

Center 5.85 GHz

10985433
Date: 9.FEB.2016 23:42:36

5MHz/

Span 50 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement

UL VS LTD
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / 160AM / MCS3 / P _eak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5715 -40.3 -27.0 13.3 Complied
5723.798 -32.1 -17.0 15.1 Complied
5725 -32.4 -17.0 154 Complied
5850 -36.6 -17.0 19.6 Complied
5850.881 -35.8 -17.0 18.8 Complied
5860 -42.7 -27.0 15.7 Complied
5862.019 -41.3 -27.0 14.3 Complied
Frequency Level Limit Margin Result
(MHz) (dB uV/m) (dB uv/m) (dB)
5715 54.9 68.2 13.3 Complied
5723.798 63.1 78.2 15.1 Complied
5725 62.8 78.2 154 Complied
5850 58.6 78.2 19.6 Complied
5850.881 59.4 78.2 18.8 Complied
5860 525 68.2 15.7 Complied
5862.019 53.9 68.2 14.3 Complied
2 . i @ o i
|= | | \ R
J ™
i e, |
N R e e o L
Lower Band Edge Measurement Upper Band Edge Measurement
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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

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5715 -33.7 -27.0 6.7 Complied
5719.471 -29.9 -17.0 12.9 Complied
5725 -31.3 -17.0 14.3 Complied
5850 -42.4 -17.0 25.4 Complied
5858.814 -41.5 -17.0 24.5 Complied
5860 -43.1 -27.0 16.1 Complied
5863.141 -42.0 -27.0 15.0 Complied
Frequency Level Limit Margin Result
(MHz) (dB uV/m) (dB uv/m) (dB)
5715 61.5 68.2 6.7 Complied
5719.471 65.3 78.2 12.9 Complied
5725 63.9 78.2 14.3 Complied
5850 52.8 78.2 254 Complied
5858.814 53.7 78.2 24.5 Complied
5860 521 68.2 16.1 Complied
5863.141 53.2 68.2 15.0 Complied
(5 - Dk 2 - i
|= | |= L. . H
/ \
vt M’”"’W by

15407RSE 15407RSE

20 20

Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz

10985433 10985433
Date: 10.FEB.2016 01:39:10 Date: 10.FEB.2016 01:2040

Lower Band Edge Measurement Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band operation) (continued)
Results: 802.11n /40 MHz / SISO / 160AM / MCS3 / P _eak

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

5713.862 -34.5 -27.0 7.5 Complied
5715 -35.8 -27.0 8.8 Complied
5725 -31.3 -17.0 14.3 Complied
5850 -41.9 -17.0 24.9 Complied

5858.653 -41.6 -17.0 24.6 Complied
5860 -43.1 -27.0 16.1 Complied

5867.147 -42.1 -27.0 15.1 Complied

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

5713.862 60.7 68.2 7.5 Complied
5715 59.4 68.2 8.8 Complied
5725 63.9 78.2 14.3 Complied
5850 53.3 78.2 24.9 Complied

5858.653 53.6 78.2 24.6 Complied
5860 521 68.2 16.1 Complied

5867.147 53.1 68.2 15.1 Complied

2 i L ® e
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Lower Band Edge Measurement Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / BPSK / MCSO0 / Pe ak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5715 -41.2 -27.0 14.2 Complied
5725 -34.2 -17.0 17.2 Complied
5850 -39.8 -17.0 22.8 Complied
5860 -43.2 -27.0 16.2 Complied
5865.224 -41.6 -27.0 14.6 Complied
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpV/m) (dB)
5715 54.0 68.2 14.2 Complied
5725 61.0 78.2 17.2 Complied
5850 55.4 78.2 22.8 Complied
5860 52.0 68.2 16.2 Complied
5865.224 53.6 68.2 14.6 Complied
2 Vo 3 & Vo 3
J= | = — \
Ly IMJWW
Lower Band Edge Measurement Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / QPSK / MCS1 / Pe ak

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

5714.503 -40.2 -27.0 13.2 Complied
5715 -41.0 -27.0 14.0 Complied
5725 -35.1 -17.0 18.1 Complied
5850 -41.2 -17.0 24.2 Complied
5860 -42.1 -27.0 15.1 Complied

5865.785 -41.5 -27.0 14.5 Complied

Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBuV/m) (dB)

5714.503 55.0 68.2 13.2 Complied
5715 54.2 68.2 14.0 Complied
5725 60.1 78.2 18.1 Complied
5850 54.0 78.2 24.2 Complied
5860 531 68.2 15.1 Complied

5865.785 53.7 68.2 145 Complied

2 e " @ .
= [= iww\\
/
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Center 5.725 GHz

10985433
Date: 10.FEB.2016 00:50:00

5MHz/

Span 50 MHz

Center 5.85 GHz 5 MHz/

10985433
Date: 10.FEB.2016 00:45:01

Span 50 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / BPSK / MCSO0 / Pe ak

i (@Bm) (a6m) e Result
5713.702 -35.8 -27.0 8.8 Complied
5715 -37.0 -27.0 10.0 Complied
5722.837 -34.3 -17.0 17.3 Complied
5725 -36.2 -17.0 19.2 Complied
5850 -42.2 -17.0 25.2 Complied
5853.526 -41.2 -17.0 24.2 Complied
5860 -43.3 -27.0 16.3 Complied
5867.628 -41.6 -27.0 14.6 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5713.702 59.4 68.2 8.8 Complied
5715 58.2 68.2 10.0 Complied
5722.837 60.9 78.2 17.3 Complied
5725 59.0 78.2 19.2 Complied
5850 53.0 78.2 25.2 Complied
5853.526 54.0 78.2 24.2 Complied
5860 51.9 68.2 16.3 Complied
5867.628 53.6 68.2 14.6 Complied
O s wea  Bm T O e wea  Bm T
|= | =] \
\
/ \
[ e

Center 5.725 GHz

10985433
Date: 10.FEB.2016 01:00:50

5MHz/ Span 50 MHz

Center 5.85 GHz

10985433
Date: 10.FEB.2016 01:07:25

10 MHz/

Span 100 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 160AM / MCS3 / P_eak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5715 -39.4 -27.0 124 Complied
5718.590 -35.9 -17.0 18.9 Complied
5725 -37.3 -17.0 20.3 Complied
5850 -42.9 -17.0 25.9 Complied
5857.212 -42.1 -17.0 25.1 Complied
5860 -43.5 -27.0 16.5 Complied
5873.397 -42.3 -27.0 15.3 Complied
Frequency Level Limit Margin Result
(MHz) (dB uV/m) (dB uv/m) (dB)
5715 55.8 68.2 12.4 Complied
5718.590 59.3 78.2 18.9 Complied
5725 57.9 78.2 20.3 Complied
5850 52.3 78.2 25.9 Complied
5857.212 53.1 78.2 25.1 Complied
5860 51.7 68.2 16.5 Complied
5873.397 52.9 68.2 15.3 Complied
3 o i3 UL
1 [ LA]
[=| =
MM‘/MWV ) WMW {
Lower Band Edge Measurement Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11ac /80 MHz / SISO / QPSK / MCS2 / P eak

P e - g
5714.423 -33.4 -27.0 6.4 Complied
5715 -34.3 -27.0 7.3 Complied
5725 -33.1 -17.0 16.1 Complied
5850 -39.2 -17.0 22.2 Complied
5860 -38.4 -27.0 114 Complied
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpV/m) (dB)
5714.423 61.8 68.2 6.4 Complied
5715 60.9 68.2 7.3 Complied
5725 62.1 78.2 16.1 Complied
5850 56.0 78.2 22.2 Complied
5860 56.8 68.2 114 Complied
D e e O e e R R
= ,J /w I;w
\
|
' R g~ A

Center 5.725 GHz

10985433
Date: 9.FEB.2016 22:44:04

10 MHz/

Span 100 MHz

Center 5.

10985433
Date: 9.FEB 2016

85 GHz 10 MHz/

22:39:32

Span 100 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11ac /80 MHz / MIMO / BPSK/ MCSO0 / P _eak

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

5703.526 -31.0 -27.0 4.0 Complied
5715 -31.7 -27.0 4.7 Complied
5725 -28.3 -17.0 11.3 Complied
5850 -38.6 -17.0 21.6 Complied
5860 -38.7 -27.0 11.7 Complied

5883.654 -37.7 -27.0 10.7 Complied

Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBuV/m) (dB)

5703.526 64.2 68.2 4.0 Complied
5715 63.5 68.2 4.7 Complied
5725 66.9 78.2 11.3 Complied
5850 56.6 78.2 21.6 Complied
5860 56.5 68.2 11.7 Complied

5883.654 57.5 68.2 10.7 Complied
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Center 5.725 GHz

10985433
Date: 9.FEB.2016 22:21:32

10 MHz/

Span 100 MHz

Center 5.85 GHz 10 MHz/ Span 100 MHz

10985433
Date: 9.FEB.2016 22:26:10

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band operation) (continued)
Results: 802.11ac / 80 MHz / MIMO / 160AM / MCS3 / Peak

Frequency Level Limit Margin
(MH2) (dBm) (dBm) (dB) Result
5715 -34.1 -27.0 7.1 Complied
5725 -34.7 -17.0 17.7 Complied
5850 -39.4 -17.0 22.4 Complied
5860 -39.3 -27.0 12.3 Complied
5883.494 -38.2 -27.0 11.2 Complied
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpV/m) (dB)
5715 61.1 68.2 7.1 Complied
5725 60.5 78.2 17.7 Complied
5850 55.8 78.2 22.4 Complied
5860 55.9 68.2 12.3 Complied
5883.494 57.0 68.2 11.2 Complied
2 Vo 3 & Vo 3
J= | oy |=
/”v ]

Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz

10985433
Date: 9.FEB.2016 22:08:44

10985433
Date: 9.FEB.2016 22:00:29

Lower Band Edge Measurement

Upper Band Edge Measurement

UL VS LTD

Page 185 of 189



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter Band Edge Radiated Emissions (continued )

Test Equipment Used:

Asset 1 . Date Cal.

No. Instrument Manufacturer ype No. Serial No. Calibration Interval
Due (Months)

M1656 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12

K0002 | 3m RSE Chamber Rainford EMC N/A N/A 21 Dec 2016 12

M1874 | Test Receiver Rohde & Schwarz ESU26 100553 12 Jun 2016 12

A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 19 Dec 2016 12

A253 Antenna Flann Microwave 12240-20 128 17 Dec 2016 12

A1396 | Attenuator Huber & Suhner 6810.17.B 757987 30 May 2016 12
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of

the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calculajted

Level (%) Uncertainty

AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+4.69 dB
Maximum Conducted Output Power 5.15 GHz to 5.85 GHz 95% +1.13dB
Maximum Power Spectral Density 5.15 GHz t0 5.85 GHz 95% +1.13 dB
Duty Cycle 5.15 GHz to 5.85 GHz 95% +1.14 %
Minimum 6 dB Emission Bandwidth 5.15 GHz to 5.85 GHz 95% +4.59 %
26 dB Emission Bandwidth 5.15 GHz to 5.85 GHz 95% +4.59 %
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 40 GHz 95% 12.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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7. Report Revision History

Revision Details

Version

Number Page No(s) | Clause Details

1.0 - - Initial Version

2.0 - - Model Number updated &

Section 3.1, 3.2 & 3.5 updated
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Appendix 1. Part 15.407(b)(4) Emission Limits

25 e Old Mask
|
| 1 —— New Mask

e.i.r.p. (dBm/MHz)

5625 5675 5725 5775 5825 5875 5925
Frequency (MHz)

Comparison graph of Part 15.407(b)(4) emission limi  ts

Note(s):

1. Red line corresponds to the Part 15.407(b)(4) emission limits with effective date 6" May 2016.
2. Blue line corresponds to the former Part 15.407(b)(4) emission limits.

3. Green dotted frequency lines are placed at the band edge frequencies.

--- END OF REPORT ---
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