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VERSION 1.0

SERIAL NO: UL-RPT-RP12173937JD09A

ISSUE DATE: 20 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n / HT20 / MIMO / 2Tx TxBE / BPSK/ MCS0

Conducted Peak Limit Comparison

Conducted Conducted Combined Conducted
Channel Peak Power | Peak Power Conducted Peak _ Margin Result
Port WF1 Port WF2 Peak Power | Power Limit (dB)
(dBm) (dBm) (dBm) (dBm)
1 13.2 13.1 16.2 30.0 13.8 Complied
2 145 14.7 17.6 30.0 12.4 Complied
3 154 15.5 18.5 30.0 115 Complied
6 19.7 20.3 23.0 30.0 7.0 Complied
7 16.8 17.3 20.1 30.0 9.9 Complied
11 10.7 111 13.9 30.0 16.1 Complied
12 7.7 8.0 10.9 30.0 19.1 Complied
13 -3.1 -3.2 -0.1 30.0 30.1 Complied
EIRP Limit Comparison
Combined N
Channel geO:kdggﬁgr DKI?_tC::r?: | (EIISRnT) E?Iglil’:iicri?it M(ng;n Result
(dBm) Gain (dBi) (dBm)
1 16.2 5.8 22.0 36.0 14.0 Complied
2 17.6 5.8 234 36.0 12.6 Complied
3 185 5.8 24.3 36.0 11.7 Complied
6 23.0 5.8 28.8 36.0 7.2 Complied
7 20.1 5.8 25.9 36.0 10.1 Complied
11 13.9 5.8 19.7 36.0 16.3 Complied
12 10.9 5.8 16.7 36.0 19.3 Complied
13 -0.1 5.8 5.7 36.0 30.3 Complied
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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TxBF / BPSK/ MCSO0

Conducted Peak Limit Comparison

Conducted Conducted Conducted
Channel Peak Power Port WF1 Peak Power Port WF2 Peak Power Port WF3
(dBm) (dBm) (dBm)
1 125 12.9 12.8
2 14.8 14.8 14.3
3 15.1 15.0 14.3
6 17.6 15.3 15.5
7 17.5 17.3 16.7
11 10.2 11.1 10.3
12 7.2 7.6 7.5
13 -3.0 -2.6 -3.0
Channel ggrr‘gzlggjj Cogng\chetre I(_jirzﬁak Margin Result
Peak Power (dBm) (dB)
(dBm)
1 175 28.7 11.2 Complied
2 19.4 28.7 9.3 Complied
3 19.6 28.7 9.1 Complied
6 21.0 28.7 7.7 Complied
7 22.0 28.7 6.7 Complied
11 15.3 28.7 134 Complied
12 12.2 28.7 16.5 Complied
13 1.9 28.7 26.8 Complied
EIRP Limit Comparison
Combined N
Channel geoankdggﬁgr [;Kjrt?ir:g (EER;) E[I)I(ng:’;E:;E?it M(ng;n Result
(dBm)
1 17.5 7.3 24.8 36.0 11.2 Complied
2 194 7.3 26.7 36.0 9.3 Complied
3 19.6 7.3 26.9 36.0 9.1 Complied
6 21.0 7.3 28.3 36.0 7.7 Complied
7 22.0 7.3 29.3 36.0 6.7 Complied
11 15.3 7.3 22.6 36.0 134 Complied
12 12.2 7.3 195 36.0 16.5 Complied
13 1.9 7.3 9.2 36.0 26.8 Complied
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At 25de  SWT 1ms @ VBW 2MHz  Mode Sweep e Att 15d8  SWT 1ms @ VBW 2MHz Mede Sweep
Count 200/200 Count 200/200
(@1Rm View (@ 1Rm View
MI[1] -1.76 dBm| MI[1] 1.78 dBm|
2.4180200 GHz| 2.4176950 GHz|
20 df 20 df
10 df 10 df
od od

Span 40.0 MHz

CF 2.417 GHz 691 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.71 MHz Power 12,85 dBm

Tx Total 12.85 dBm

Channel Power

Bandwidth 17.60 MHz Power 14,76 dBm

L J

il J

Tx Total 14.76 dBm

12173967 12173937
[DataaM AY 2018113810 [Dae17M AY 2018133518
Spectrum ] T Spectrum "é’
Ref Level 30.00 dBm Offset 20.60 dB ® RBW 500 kHz Ref Level 20.00 dBm  Offset 21.00 dB & RBW 500 kHz
o att 1508 SWT 1ms @ VBW 2MHz Mode Sweep Att 25ds  SWT 1ms @ VBW 2MHz  Mode Sweep
Count 200/200 Count 200/200
(@ 1Rm View (@1Rm View
MI[1] 1.93 dBm| MI[1] 0.34 dBm|
2.4207260 GHz| 2.4338160 GHz|
20 df 20 df
10 df 10 df
od od

CF 2.422 GHz 691 pts

Span 40.0 MHz

CF 2.437 GHz 691 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.66 MHz Power 15.00 dBm

Tx Total 15.00 dBm

Channel Power

Bandwidth 17.77 MHz Power 1534 dBm

Tx Total 15.34 dBm

il J

12173937
[Dae17M AY 2018134305

L J

12173987
[DasaM AY 2018113085

Channel 3

Channel 6
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Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TxBF / BPSK/ MCSO0 / Port WE2

GF 2.442 GHz

691 pts

Spectrum ] ? Spectrum ] “é’
RefLevel 30.00 dem  Offset 29.60 dB @ RBW 500 kHz Ref Level 30.00 dem  Offset 21.50 d8 @ RBW 500 kHz
o Att 15ds SWT 1ms @ YBW 2WMHz Mode Sweep Att 26de SWT ims @ YBW 2MHz Mode Sweep
Count 200/200 Count 200/200
@ 1Rm Yiew |@1Rm View
m1[1] 4.46 dBm| M1[1] -4.73 dBm|
2.4411900 GHz, 2.4701040 GHz|
20d 20 df
10l 10d
0d 0df
10 dB

Span 40.0 MHz

CF 2.462 GHz

691 pts Span 40.0 MHz

Channel Power

Bandwidth 17.71 MHz

Power 17.32 dBm

Tx Total 17.32 dBm

Channel Power

Bandwidth 17.66 MHz

Power 11.12 dBm Tx Total 11.12 dBm

CF 2.467 GHz

691 pts

12173937 12173337
[Dae17M AY 2018135644 Dataav AY201814104
Spectrum ] “é’ Spectrum ] “é’
RefLevel 30.00 dem  Offset 21.90 d8 @ RBW 500 kHz ReflLevel 10.00 dem  Offset 21.90 d8 @ RBW 500 kHz
Att 25dB  SWT 1ms @ VBW 2MHz Mode Sweep Att 5dB SWT 1ms @ VBW 2MHz Mode Sweep
Count 200/200 Count 200/200
|@1Rm View |@1Rm View
mi[1] -45.36 dBm)| mi[1] -16.96 dBm)|
2.4492900 GHz| 2.4640120 GHz|
20 df ‘ 0
10d -10d
od 20 d
-10d

Span 40.0 MHz

CF 2.472 GHz

691 pts Span 40.0 MHz

Channel Power

Bandwidth 17.71 MHz

Power 7.55 dBm

Tx Total 7.55 dBm

Channel Power

Bandwidth 17.77 MHz

Power -2.62 dBm Tx Total -2.62 dBm

L 1]

J

L 1]

J

12173937 12173937
[DatdaM AY 2018114345 [DatdaM AY 2018114916
Channel 12 Channel 13
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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n / HT20 / MIMO / 3Tx TxBE / BPSK/ MCSO0 / Port WF3

Spectrum ]

&

Ref Level 20.00 dBm  Offset 21,50 dB & RBW 500 kHz

Spectrum ]

=]

Ref Level 30.00 dBm Offset 20.60 dB ® RBW 500 kHz

[I—
S0l

-60d

CF 2.412 GHz

691 pts

s I
50 d
60 d
Span 40.0 MHz CF 2.417 GHz

Att 25d8 SWT 1ms @ VBW 2MHz  Mode Sweep o Att 15d8  SWT tms @ VBW 2MHz Mode Sweep
Count 200/200 Count 200/200
(@ 1Rm view (@ 1rr view
M1[1] ~3.20 dBm| M1[1] 1.25 dBm|
2.4050540 GHz 2.4178680 GH|
20d 20l
10 df 10d
od od

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.54 MHz

Power 12,77 dBm

Tx Total 12.77 dBm

Channel Power

Bandwidth 17.60 MHz

Power 14,29 dBm

Tx Total 14.29 dBm

Ref Level 30.00 dBm Offset 20.60 dB ® RBW 500 kHz

L1 J Il J
12173987 12173937
[DaaV AY 2018140623 [Dae17M AY 2018133725
Channel 1 Channel 2
Spectrum ] [ﬁ Spectrum [@

Ref Level 20.00 dBm  Offset 21,50 dB & RBW 500 kHz

CF 2.422 GHz

691 pts

4048
MW
504
604
Span 40.0 MHz GF 2 487 GHz

o att 1548 SWT ims @ VBW 2MHz Mode Sweep Att 25d8 SWT 1tis @ VBW 2MHz  Mode Sweep
Count 200/200 Count 200/200
(@ 1rr view (@ 1Rm view
M1[1] 1.27 dBm| M1[1] 0.17 dBm|
2.4207840 GH| 2.4434250 GHz
20l 20d
10d 10 df
od od

691 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.66 MHz

Power 14.39 dBm

Tx Total 14.39 dBm

Channel Power

Bandwidth 17.66 MHz

Power 15.51 dBm

Tx Total 15.51 dBm

j

J

12173937
[Dae17M AY 2018134439

Ll

J

12173987
[DasaM AY 2018140646

Channel 3

Channel 6
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Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TxBF / BPSK/ MCSO0 / Port WE3

Spectrum ] ? Spectrum ] “é’
RefLevel 30.00 dem  Offset 29.60 dB @ RBW 500 kHz RefLevel 30.00 dem  Offset 21.50 d8 @ RBW 500 kHz
o Att 15ds SWT 1ms @ YBW 2WMHz Mode Sweep Att 26de SWT ims @ YBW 2MHz Mode Sweep
Count 200/200 Count 200/200
@ 1Rm Yiew |@1Rm View
m1[1] 3.56 dBm| M1[1] -45.61 dBm|
2.4407840 GHz, 2.4786710 GHz|
20d 20 df
10l 10d
0d 0df
-10 by / \ 10d / \
20 d \ 20 d / \
-30 d 30 d / \
R o v
O S Y.
-50 d -50 dBf
60 d 60 d
CF 2.442 GHz 691 pts Span 40.0 MHz CF 2.462 GHz 691 pts $pan 40.0 MHz

Channel Power
Bandwidth 17.71 MHz Power 16,74 dBm

Tx Total 16,74 dBm

Channel Power

Bandwidth 17.54 MHz Power 10.27 dBm Tx Total 10.27 dBm

I J

L] J

12173937 12173337
[Dae17M AY 2018135803 Dataav AY201841204
Spectrum ] “é’ Spectrum ] “é’
RefLevel 30.00 dem  Offset 21.50 d8 @ RBW 500 kHz Reflevel 10.00 dem  Offset 21.50 d8 @ RBW 500 kHz
Att 25dB  SWT 1ms @ VBW 2MHz Mode Sweep Att 5dB SWT 1ms @ VBW 2MHz Mode Sweep
Count 200/200 Count 200/200
|@1Rm View |@1Rm AvgPwr
mi[1] -7.16 dBm| mi[1] -17.38 dBm)|
2.4645690 GHz| 2.4647060 GHz|
20 df ‘ ‘ 0
10d -10d
od 20 d
-10d

CF 2.467 GHz 691 pts

Span 40.0 MHz

|omciimndmrims] ST NE—
70de

and

CF 2.472 GHz 691 pts $pan 40.0 MHz

Channel Power
Bandwidth 17.54 MHz Power 7.51 dBm

Tx Total 7.51 dBm

Channel Power

Bandwidth 17.66 MHz Power -2.97 dBm Tx Total -2.97 dBm

L] J

L] J

12173937 12173937
[DatdaV AY 2018141446 [DataaM AY 2018141650
Channel 12 Channel 13
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5. Radiated Test Results

5.1. Transmitter Radiated Emissions <1 GHz

Test Summary:

Test Engineer: James O'Reilly Test Date: 29 April 2018
Test Sample Serial Number: CO2VROORJH93

FCC Reference: Parts 15.247(d) & 15.209(a)

Test Method Used: ANSI C63.10 Sections 6.3 and 6.5

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 42
Noteg S):

1. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

2. 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.

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

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number 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.

5. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold.
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Transmitter Radiated Emissions (continued)

Results: Middle Channel 802.11b /20 MHz / 1 Mbps /

MIMO / 3Tx CDD

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
984.569 Vertical 37.1 54.0 16.9 Complied

Level in dBuV/m

N
o

109
eli g

8a

2G;

1q

ECC Part 15 Class B Eield,Streng

984.569138
37.087 dBuV

\f

P T S S S
o—t+—t+—+—++—

30M 50 60 80 100M

4 y o
t "+

200 300 400500
Frequency in Hz

800 1G
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5.2. Transmitter Radiated Emissions >1 GHz

Test Summary:

Test Engineers: Mohamed Toubella, Test Dates: 19 April 2018 to
Marco Zunarelli & 26 April 2018
Nick Steele

Test Sample Serial Number: C0O02W6011JTF2

FCC Reference: Parts 15.247(d) & 15.209(a)

Test Method Used: ANSI C63.10 Sections 6.3 and 6.6 & FCC KDB 558074 Sections 11,

12.2.4&12.25.2

Frequency Range 1 GHz to 25 GHz

Environmental Conditions:

Temperature (°C): 2310 24

Relative Humidity (%): 44 to 45

Note(s):

1.

The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

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

The emission shown approximately at 2442 MHz on the 1 GHz to 3 GHz plot is the EUT fundamental.

In accordance with ANSI C63.10 Section 6.6.4.3 (Note 1), if the peak measured value complies with the
average limit, it is unnecessary to perform an average measurement.

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 K0017) 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.

Pre-scans were performed and a marker placed on the highest measured level of the appropriate plot.
The test receiver resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The sweep time
was set to auto.
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Transmitter Radiated Emissions (continued)

802.11b /1 Mbps / MIMO / 3Tx CDD

Results: Bottom Channel / Peak
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dB uv/m) (dBpVv/m) (dB)
4823.982 Vertical 44.4 54.0 9.6 Complied
Results: Middle Channel / Peak
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuv/m) (dBpVv/m) (dB)
4883.875 Vertical 46.3 54.0 7.7 Complied
7325.986 Vertical 48.1 54.0 5.9 Complied
Results: Top Channel / Peak
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuv/m) (dBpVv/m) (dB)
4993.846 Vertical 40.2 54.0 13.8 Complied
7415.535 Vertical 45.2 54.0 8.8 Complied
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Transmitter Radiated Emissions (continued)

@ RBW 1 MHz Marker 1[T1] @ RBW 1 MHz Marker 1[T1]
VBW 3 MHz 53.20 dBy VBW 3 MHz 8.10 4B
Ref 130dBuv At 10dB SWT 20ms 2.1195 z Ref 120 dBuv At 10dB SWT 20ms 3
130 Offs¢t 9.8¢B Marke 120 Offsgt 0748 Marke]
F f1
1Rk 1Pk
viEw viEw
Ly L
D174 dBjV
D174 dBjV
2 54 dBuvV
1
v
dBuV : Db o iy L 1 el s "
D254 dByv
' T PR 1k i V—
| O PPN O o Iy ' -
il e b &
I ol
U
30 20
Start 1GHz 200 MHz/ Stop 3 GHz Start 3 GHz 100 MHz/ Stop 4 GHz
12173937 12173937
Date: 23 APR 2018 18:46:55 Date: 23 APR 2018 19:43:44
® RBW 1 MHz Ma @ RBW 1 MHz M
VBW 3 MHz VBW 3 MHz By
Ref 80dBuvV At 0dB SWT 20 ms Ref 80dBuvV At 10dB SWT 20 ms 0
80 Offset 0.7 ¢B M 80 Offset 1248 Ma
D174 dBYV 48, D174 dBjV
[ P4 [ P4
2Ry 52 54 dBUV 2RV 52 54 dBUV
vEw vEw ,
EMMM%M T R
s v
2 - .
T rm——— TR PR N MOR Y T e T SR PO TR TIPS YT FRVPN N AP e
i i il
|10 |10
20 20
Start 4 GHz 200 MHz/ Stop 6 GHz Start 6 GHz 200 MHz/ Stop 8 GHz
12173037 12173037
Date: 26 APR 2018 04:35:28 Date: 26 APR 2018 22:06116
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Transmitter Radiated Emissions (continued)

® RBW 1 MHz Marker 1 [T1 @ RBW 1 MHz
VBW 3 MHz 3 dBav VBW 3 MHz
Ref 80 dBLV At 1048 SWT 40ms 2 GHz Ref 807 dBuV At 1008 SWT 40ms
) Ma 8 Ofisgt  0.7(B
D174 dBjjv 600 by D174 dBjv
2.478222222] bz
[ P4 [ P4
2Ry D2 54 dBuv - 2R D2 54 dBuY
vEw ; vEw
T oo oo TN RS
N . " . iV e
W gl ) "
2 " Sl L 7 "
" i, i i
Y - N
o iy
R o gk
[0 =
20
Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
12173037 12173037
Date: 23 APR 2018 16:06:23 Date: 23 APR 2018 16:37:44
RBW 1 MHz Marker 1[T1
VBW 3 MHz
Ref 80 BV At 108 SWT 60ms
80 Marke
D174 dBjv
4 00 GH
2Ry 2 54 dBuv
viEw
1
v
iy i
T I e I W
20 o
10
20
Start 18 GHz 700 MHz/ Stop 25 GHz
12173037
Date: 10APR 2018 17:58:04

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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5.3. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineers: John Ferdinand, Test Dates: 27 January 2018 to
Alan Withers & 22 March 2018
Andrew Edwards

Test Sample Serial Numbers: C02VROORJH93 & CO2W6011JTF2

FCC Reference: Parts 15.247(d) & 15.209(a)

Test Method Used: ANSI C63.10 Section 6.10 & FCC KDB 558074 Sections 11 & 12

Environmental Conditions:

Temperature (°C): 21to 23

Relative Humidity (%): 38to0 42
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Transmitter Band Edge Radiated Emissions (continued )

Note(s):

1. The customer declared the following data rates to be used for all measurements as:

0 802.11b — DBPSK /1 Mbps / SISO / Port WF2
802.11g — BPSK / 6 Mbps / SISO / Port WF2
802.11n HT20 — BPSK / MCSO0/ SISO / Port WF2
802.11b — MIMO / 2Tx CDD / DBPSK / 1 Mbps / Ports WF1 & WF2
802.11b — MIMO / 3Tx CDD / DBPSK / 1 Mbps / Ports WF1, WF2 & WF3
802.11n HT20 / MIMO / 2Tx CDD / BPSK / MCSO0 / Ports WF1 & WF2
802.11n HT20 / MIMO / 3Tx CDD / BPSK / MCSO / Ports WF1, WF2 & WF3
802.11n HT20 / MIMO / 2Tx TxBF / BPSK / MCSO0 / Ports WF1 & WF2
0 802.11n HT20 / MIMO / 3Tx TxBF / BPSK / MCSO0 / Ports WF1, WF2 & WF3

Final measurements were performed with the above configurations.

O O O O O o o

2. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

3. The maximum conducted (average) output power was previously measured. In accordance with FCC
KDB 558074 Section 11.1(b), the lower band edge measurement should be performed with a peak
detector and the -30 dBc limit applied.

4. As the lower band edge is adjacent to a hon-restricted band, only peak measurements are required. In
accordance with FCC KDB 558074 Section 11.1, the test method in Section 11.3 was followed: the test
receiver resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector was
used, sweep time was set to auto and trace mode was Max Hold. The test receiver was left to sweep for
a sufficient length of time in order to maximise the carrier level and out-of-band emissions. A marker and
corresponding reference level line were placed on the peak of the carrier. As the maximum conducted
(average) output power was measured using an RMS detector in accordance with FCC KDB 558074
Section 9.2.2.4 an out-of-band limit line was placed 30 dB (FCC KDB 558074 Section 11.1(b)) below the
peak level. A marker was placed on the band edge spot frequencies and a second marker placed on the
highest emission level in the adjacent non-restricted band of operation (where a higher level emission
was present). Marker frequencies and levels were recorded.

5. As the upper band edge is adjacent to a restricted band both peak and average measurements were
recorded by placing a marker at the edge of the band. For peak measurements the test receiver
resolution bandwidth was set to 1 MHz and the video bandwidth 3 MHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold. For average measurements the test receiver
resolution bandwidth was set to 1 MHz and the video bandwidth 3 MHz. An RMS detector was used,
sweep time was set to auto and trace mode was trace averaging over 300 sweeps. A marker was placed
on the band edge spot frequencies and a second marker placed on the highest emission level in the
adjacent restricted band of operation (where a higher level emission was present). Marker frequencies
and levels were recorded.

6. There is a restricted band 10 MHz below the lower band edge. The test receiver was set up as follows:
the RBW set to 1 MHz, the VBW set to 3 MHz, with the sweep time set to auto couple. Peak and
average measurements were performed with their respective detectors. Markers were placed on the
highest point on each trace.
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / DBPSK /1 Mbps / Port W F2

Results: Lower Band Edge / Channel 1

Frequency

Antenna

Level

-30 dBc Limit

Margin

(MH2) Polarity (dB pV/m) (dB pV/m) (dB) Result
2400 Vertical 65.8 78.5 12.7 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.2 74.0 14.8 Complied
2492.026 Vertical 62.9 74.0 11.1 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.2 54.0 2.8 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.8 74.0 14.2 Complied
2483.596 Vertical 59.9 74.0 14.1 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.1 54.0 2.9 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.7 74.0 14.3 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.8 54.0 3.2 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / DBPSK /1 Mbps / Port W F2

Results: 2310 MHz to 2390 MHz Restricted Band / Pea__ k

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2384.359 Vertical 59.9 74.0 14.1 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpuv/m) (dB)
2387.564 Vertical 49.2 54.0 4.8 Complied
PR 2 e
[= Pl 2z
ik WM
TRERE
“ }/ M\ D174 dBjv
W vf Wu i
et o
Lower Band Edge 2310 MHz to 2390 MHz Restricted Band
Channel 1
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Transmitter Band Edge Radiated Emissions (continued

)

Results: 802.11b /20 MHz / DBPSK /1 Mbps / Port W F2

3

Ref 130 dBuV

RBW 1 MHz
VBW 3 MHz
At 1008 SWT 25ms

Mar

130 Offspt 1048

1

[P

EAa
|

VP92 8y 3PO.

30

Center 2.4835 GHz

11770415
[Date: 26 FEB.2018 23:16:43

7MHzZ/ Span 70 MHz

@ RBW 1 MHz T
VBW 3 MHz
Ref 130 dBuv At 10dB SWT 2.5ms
130 Offsgt 10.1dB Ma
1
Ma
[ P4
L.
. V\
SWIS P99 830 \E\
D254 BV \/\\“““ PRI el
|
i
3
Center 2.4835 GHz 6 MHz/ Span 60 MHz
11770415
Date: 26 FEB.2018 23:40:47

Upper Band Edge
Channel 11

[Date: 26 FEB.2018 23:48:08

® RBW 1 MHz Marker 1T
VBW 3 MHz
Ref 130 dBLY At 10d8 SWT 25ms
130 ofist 10.4d8
I
1p¢ BuY
ven | .
P~
A T
JU . W
v Pl
R ———
A
2
Center 2.4835 GHz 5 MHz/ Span 50 MHz
1770415

Upper Band Edge
Channel 13

Upper Band Edge
Channel 12
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11q /20 MHz / BPSK / 6 Mbps / Port WE 2

Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pv/m) (dB)
2397.035 Vertical 62.2 75.0 12.8 Complied
2400 Vertical 60.1 75.0 14.9 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 64.5 74.0 9.5 Complied
2483.612 Vertical 64.7 74.0 9.3 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.2 54.0 2.8 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 62.5 74.0 11.5 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.6 54.0 3.4 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 68.2 74.0 5.8 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.9 54.0 3.1 Complied
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VERSION 1.0 ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11g /20 MHz / BPSK / 6 Mbps / Port WE 2
Results: 2310 MHz to 2390 MHz Restricted Band / Pea__ k

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2390.000 Vertical 64.4 74.0 9.6 Complied

Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
2390.000 Vertical 50.7 54.0 3.3 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11g /20 MHz / BPSK / 6 Mbps / Port WE 2

11770415
[Date: 27 FEB.2018 00:38:31

® RBW 1 MHz Marker 1 [T1 @ RBW 1 MHz T
VBW 3 MHz VBW 3 MHz

Ref 130 BV At 1008 SWT 25ms Ref 130 BV At 1008 SWT 25ms

130 ofisft  10.9dB Ma 130 Ofisft 1078 L
1 1

Mar
[ P4 [ P4
= L™ T L,
<
[
view L
’, \\
I/ \ \|
? T
swb 399 gh PO \
/ 1™ \\
L \w\‘*w "
] \ e
BV
254 dBv o o] R
— —
AL H

30 30

Center 24835 GHz 7 MHz! Span 70 MHz Center 24835 GHz 6 MHz/ Span 60 MHz

11770415

[Date: 27 FEB 2018 00:28:04

Upper Band Edge
Channel 11

® RBW 1 MHz
VBW 3 MHz
Ref 130 BV At 1008 SWT 25ms
130 Offsft  10.0dB
1
B
Ly
2 Ry
view L

#‘nm de 0

/

Center 2.4835 GHz

11770415
[Date: 27 FEB.2018 00:16:03

5MHz/ Span 50 MHz

Upper Band Edge
Channel 13

Upper Band Edge
Channel 12

UL VS LTD

Page 133 of 156



TEST REPORT
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ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11n HT20 / SISO / BPSK / MCS0O / Port W _F2

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
2399.760 Vertical 62.9 75.3 12.4 Complied
2400 Vertical 60.4 75.3 14.9 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 65.5 74.0 8.5 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.1 54.0 2.9 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 63.0 74.0 11.0 Complied
2483.596 Vertical 63.9 74.0 10.1 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.9 54.0 3.1 Complied
2483.596 Vertical 51.0 54.0 3.0 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 65.8 74.0 8.2 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.2 54.0 2.8 Complied
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VERSION 1.0 ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / SISO / BPSK /MCS0 / Port W_F2

Results: 2310 MHz to 2390 MHz Restricted Band / Pea Kk

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2389.872 Vertical 66.7 74.0 7.3 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
2390.000 Vertical 50.8 54.0 3.2 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / SISO / BPSK / MCS0O / Port W _F2

3

Ref 130 dBuV

RBW 1 MHz Marker

VBW 3 MHz

At 1008 SWT 25ms

1

130 Offspt 1048

1

[T F
W |

Vew //‘\

099 B0

30

Center 2.4835 GHz

11770415
[Date: 27 FEB.2018 02:16:17

7MHzZ/

Span 70 MHz

11770415
[Date: 27 FEB.2018 02:33:20

@ RBW 1 MHz
VBW 3 MHz
Ref 130 BV At 1008 SWT 25ms
130 Ofisft 1078
1
T
Ly
. \\
view L /
%ﬁ‘nm by °. \
2 54 dBV \ ¥ Ty P
[
F
30
Center 24835 GHz 6 MHz/ Span 60 MHz

Upper Band Edge
Channel 11

® RBW 1 MHz
VBW 3 MHz
Ref 130 BV At 1008 SWT 25ms
130 Offsft  10.0dB
1
B
Ly
2 Ry
view
B i —

1
—

:

/]

ST
]

N

30

Center 2.4835 GHz

11770415
[Date: 27 FEB.2018 02:4049

Span 50 MHz

Upper Band Edge
Channel 13

Upper Band Edge
Channel 12

Page 136 of 156

UL VS LTD



TEST REPORT

VERSION 1.0

ISSUE DATE: 20 JUNE 2018

SERIAL NO: UL-RPT-RP12173937JD09A

Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / MIMO / 2Tx CDD / 1 Mbps / Ports WF1 & WE2

Results: Lower Band Edge / Channel 1

Frequency

Antenna

Level

-30 dBc Limit

Margin

(MH2) Polarity (dB pV/m) (dB pV/m) (dB) Result
2400 Vertical 68.9 83.7 14.8 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 58.5 74.0 15.5 Complied
2484.061 Vertical 62.3 74.0 11.7 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.5 54.0 35 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.5 74.0 14.5 Complied
2489.269 Vertical 62.8 74.0 11.2 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.7 54.0 3.3 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 60.8 74.0 13.2 Complied
2484.141 Vertical 63.4 74.0 10.6 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.0 54.0 3.0 Complied
ULVSLTD Page 137 of 156




TEST REPORT

VERSION 1.0
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ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / MIMO / 2Tx CDD / 1 Mbps / Ports WF1 & WE2

Results: 2310 MHz to 2390 MHz Restricted Band / Pea_ k

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2388.205 Vertical 69.1 74.0 4.9 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
2390.000 Vertical 50.1 54.0 3.9 Complied
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VERSION 1.0 ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b /20 MHz / MIMO / 2Tx CDD / 1 Mbps / Ports WF1 & WE2
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VERSION 1.0 ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b /20 MHz / MIMO / 3Tx CDD / 1 Mbps / Ports WE1, WF2 & WE3
Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
2400 Vertical 67.5 85.1 17.6 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 63.9 74.0 10.1 Complied
2484.397 Vertical 68.9 74.0 5.1 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.1 54.0 2.9 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 60.4 74.0 13.6 Complied
2483.596 Vertical 68.4 74.0 5.6 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.4 54.0 3.6 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.3 74.0 14.7 Complied
2485.183 Vertical 62.9 74.0 11.1 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.8 54.0 3.2 Complied

Page 140 of 156 UL VS LTD




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12173937JD09A
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / MIMO / 3Tx CDD /1 Mbps / Ports WF1, WF2 & WF3

Results: 2310 MHz to 2390 MHz Restricted Band / Pea__ k

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2389.487 Vertical 60.2 74.0 13.8 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
2390.000 Vertical 50.9 54.0 3.1 Complied
E—— ‘ v - [==
\f \J VI EW
J‘A"‘ f{\‘
, \
1 v ;
Wl J u - — L
T ] T
bt Jon i
Lower Band Edge 2310 MHz to 2390 MHz Restricted Band
Channel 1
UL VS LTD Page 141 of 156




TEST REPORT

VERSION 1.0
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / MIMO / 3Tx CDD /1 Mbps / Ports WF1, WF2 & WEF3
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ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11n HT20 / MIMO / 2Tx CDD / MCSO0 / Por_ts WF1 & WF2

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
2398.237 Vertical 63.1 78.5 154 Complied
2400 Vertical 60.9 78.5 17.6 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 62.1 74.0 11.9 Complied
2484.285 Vertical 63.1 74.0 10.9 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 49.7 54.0 4.3 Complied
2483.837 Vertical 50.2 54.0 3.8 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 61.3 74.0 12.7 Complied
2483.981 Vertical 62.1 74.0 11.9 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 49.6 54.0 4.4 Complied
2483.981 Vertical 50.2 54.0 3.8 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 65.6 74.0 8.4 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.6 54.0 3.4 Complied
ULVSLTD
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 2Tx CDD / MCSO0 / Por_ts WF1 & WF2

Results: 2310 MHz to 2390 MHz Restricted Band / Pea Kk

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2388.974 Vertical 65.6 74.0 8.4 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
2390.000 Vertical 50.7 54.0 3.3 Complied
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VERSION 1.0 ISSUE DATE: 20 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11n HT20 / MIMO / 2Tx CDD / MCSO0 / Por_ts WF1 & WF2
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11n HT20 / MIMO / 3Tx CDD / MCSO0 / Por_ts WF1, WEF2 & WF3
Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
2398.237 Vertical 63.6 80.5 16.9 Complied
2400.0 Vertical 57.4 80.5 23.1 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 64.1 74.0 9.9 Complied
2483.837 Vertical 64.8 74.0 9.2 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.5 54.0 3.5 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 62.9 74.0 11.1 Complied
2483.596 Vertical 63.2 74.0 10.8 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.3 54.0 3.7 Complied
2483.598 Vertical 50.4 54.0 3.6 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 64.3 74.0 9.7 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.0 54.0 4.0 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx CDD / MCSO0 / Por_ts WF1, WF2 & WFE3

Results: 2310 MHz to 2390 MHz Restricted Band / Pea Kk

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2390.000 Vertical 67.1 74.0 6.9 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
2388.333 Vertical 50.9 54.0 3.1 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx CDD / MCSO0 / Por_ts WF1, WF2 & WF3
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 2Tx TxBE / BPSK / MC SO

Results: Lower Band Edge / Channel 1

Frequency

Antenna

Level

-30 dBc Limit

Margin

(MH2) Polarity (dB pV/m) (dB pV/m) (dB) Result
2398.237 Vertical 54.9 72.8 17.9 Complied
2400.0 Vertical 53.1 72.8 19.7 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 67.5 74.0 6.5 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 43.1 54.0 10.9 Complied
2483.612 Vertical 43.4 54.0 10.6 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 63.5 74.0 10.5 Complied
2486.385 Vertical 66.4 74.0 7.6 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 42.8 54.0 11.2 Complied
2484.077 Vertical 42.9 54.0 11.1 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 66.8 74.0 7.2 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 49.7 54.0 4.3 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 2Tx TxBE / BPSK/ MC SO

Results: 2310 MHz to 2390 MHz Restricted Band / Pea__ k

D1 102.8 fiBpv I I

D2 74,8 dBpV |

30

Center 2.4 GHz

12173037
Date: 22 MAR 2018 11:47:08

Span 50 MHz

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2389.872 Vertical 69.5 74.0 4.5 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
2390.000 Vertical 451 54.0 8.9 Complied
5]

2Ry
viEw

———1p1 74 aejv

20

Start 2.31 GHz

12173037
Date: 22 MAR 2018 09:46:12

8 MHz/

Stop 2.39 GHz

Lower Band Edge
Channel 1

2310 MHz to 2390 MHz Restricted Band
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Transmitter Band Edge Radiated Emissions (continued )

Results: Results: 802.11n HT20 / MIMO / 2Tx TXxBE/ BPSK /MCS0

® RBW 1 MHz Marker 1 [T1 @ RBW 1 MHz
VBW 3 MHz VBW 3 MHz
Ref 130 dBUY At 1008 SWT 25ms 2 00 GHz Ref 130 4BV At 1008 SWT 25ms
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Channel 11 Channel 12
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h
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wev [
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[\

#h;ca P \\ \\
i \
R

W |

/ \_

30
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Upper Band Edge
Channel 13
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Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11n HT20 / MIMO / 3Tx TxBE / BPSK/ MC SO

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
2396.554 Vertical 56.7 75.5 18.8 Complied
2400.0 Vertical 55.9 75.5 19.6 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 61.5 74.0 12.5 Complied
2483.724 Vertical 69.4 74.0 4.6 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2483.5 Vertical 44.4 54.0 9.6 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.6 74.0 14.4 Complied
2483.788 Vertical 67.3 74.0 6.7 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
2483.5 Vertical 43.6 54.0 10.4 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 58.6 74.0 154 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 45.0 54.0 9.0 Complied
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Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11n HT20 / MIMO / 3Tx TxBE / BPSK/ MC SO

Results: 2310 MHz to 2390 MHz Restricted Band / Pea k
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2389.872 Vertical 68.6 74.0 5.4 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpuv/m) (dB)
2390.000 Vertical 445 54.0 9.5 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx TxBE / BPSK/ MC SO
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Appendix 1

Directional Antenna Gain Calculations for CDD MIMO

For 2Tx CDD MIMO modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii), directional gain
was calculated as:

M Nss = l, NANT = 2, GWFl =23 dBi, GWFz =3.3dBi

Nus (v Nawr 2
Zj:l k=1 3}',3()

NAN T

]:_ .23_ . ._Iz
zlolog{—kl( :;_1.9},::,

Directional Gain = 10 log

2 2

23 33
(mzu + 10zu)

2

Gy Gz
(10E + lOE)
2

(91.1 +.§1,2)2

=10 log[ > } =10log = 10log = 5.8 dBi

For 3Tx CDD MIMO modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii), directional gain
was calculated as:

i Nss = 1, NANT = 3, GWFl =23 dBi, GWFz =3.3 dBi, GWF3 =2.0dBi

Directional Gain = 10 log

N N 2 2
25 (e 9,) ‘ 1 log{ (e 0,)

NANT 3
: 1035 + 1055 + 1033) 1030 + 10% + 10E\|2
4 + ( 20 20 20) ( i 0 0
=101log [(g"l gl; 913) ] = 10log ; = 10log 5 . |=7.3dBi
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Appendix 1 (continued)

Directional Antenna Gain Calculations for TxBE MIMO

For 2Tx TxBF MIMO modes, in accordance with KDB 662911 D01 v02r01 Section F)2)d)(i), directional gain
was calculated as:

* NanT = 2, GWFl =23 dBi, GWFz =3.3dBi

2 2

6y e e 6y Gy, 2 23 3.3
(1020 + 1020 4 - — 1020) (1020 + 1020 | (1020 + 1020)
~|=10log|-———%| =

Directional Gain = 10 log =101log

NAN T 2

5.8 dBi

For 3Tx TxBF MIMO modes, in accordance with KDB 662911 D01 v02r01 Section F)2)d)(i), directional gain
was calculated as:

e Nant =3, Gwrr = 2.3 dBi, Gwr2 = 3.3 dBi, Gwrz = 2.0 dBi

61 G Gy 2 5 G G3\2
(1020 + 1020 + - + 1020) (1020 + 1020 + 1020)
=101log 3 —| =

Directional Gain = 10 log N
ANT

2.3 3.3 2.

(10_ + 10

[=]

=)
S|
+
=
o
S|
——
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