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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx CDD / BPSK /M CS0

Conducted Peak Limit Comparison

Conducted Conducted Conducted
Channel Peak Power Core 1 Peak Power Core 0 Peak Power Core 2
(dBm) (dBm) (dBm)
1 12.9 12.9 13.0
2 15.3 154 154
3 15.9 16.3 16.2
6 18.5 18.8 18.9
7 18.8 18.7 19.0
11 10.5 10.7 10.9
12 8.8 9.0 9.0
13 -1.7 -1.9 -1.8
Channel ggr?&zlggé Coggvl\chezztre I(_jirl;ﬁak Margin Result
Peak Power (dBm) (dB)
(dBm)
1 17.7 30.0 12.3 Complied
2 20.1 30.0 9.9 Complied
3 20.9 30.0 9.1 Complied
6 235 30.0 6.5 Complied
7 23.6 30.0 6.4 Complied
11 15.5 30.0 14.5 Complied
12 13.7 30.0 16.3 Complied
13 3.0 30.0 27.0 Complied
EIRP Limit Comparison
Peak Power Gain (dBi) (dBm) (dBm) (dB)
(dBm)
1 17.7 7.3 25.0 36.0 11.0 Complied
2 20.1 7.3 27.4 36.0 8.6 Complied
3 20.9 7.3 28.2 36.0 7.8 Complied
6 235 7.3 30.8 36.0 5.2 Complied
7 23.6 7.3 30.9 36.0 51 Complied
11 155 7.3 22.8 36.0 13.2 Complied
12 13.7 7.3 21.0 36.0 15.0 Complied
13 3.0 7.3 10.3 36.0 25.7 Complied
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Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 2Tx TXBF / BPSK/ MCSO

Conducted Peak Limit Comparison

Core 0 Core 1
Channel Conducted Duty Cycle Corrected Conducted Duty Cycle Corrected
. Conducted . Conducted
Peak Power Correction Peak Power Correction
(dBm) (dB) Peak Power (dBm) (dB) Peak Power
(dBm) (dBm)
1 13.7 0.2 13.9 13.6 0.2 13.8
2 15.0 0.2 15.2 15.1 0.2 15.3
3 16.4 0.2 16.6 16.5 0.2 16.7
6 20.2 0.2 20.4 19.9 0.2 20.1
7 18.1 0.2 18.3 18.3 0.2 18.5
11 11.1 0.2 11.3 10.9 0.2 11.1
12 8.3 0.2 8.5 8.4 0.2 8.6
13 0.4 0.2 0.6 0.7 0.2 0.9
Corrected Corrected .
Conducted Conducted Combined Conducted .
Conducted Peak Margin
Channel Peak Power | Peak Power s Result
Peak Power | Power Limit (dB)
Core 0 Core l (dBm) (dBm)
(dBm) (dBm)
1 13.9 13.8 16.9 30.0 13.1 Complied
2 15.2 15.3 18.3 30.0 11.7 Complied
3 16.6 16.7 19.7 30.0 10.3 Complied
6 20.4 20.1 23.3 30.0 6.7 Complied
7 18.3 18.5 21.4 30.0 8.6 Complied
11 11.3 11.1 14.2 30.0 15.8 Complied
12 8.5 8.6 11.6 30.0 18.4 Complied
13 0.6 0.9 3.8 30.0 26.2 Complied
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Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 / MIMO / 2Tx TXBF / BPSK/ MCSO

EIRP Limit Comparison

Combined Directional De Facto .
Channel é:eoankdggﬁgr GA;;;[]e(ndnéli) (EIISRnT) EII(?dFI;rLTi;nit M(aérg;n Result
(dBm)
1 16.9 5.7 22.6 36.0 134 Complied
2 18.3 5.7 24.0 36.0 12.0 Complied
3 19.7 5.7 254 36.0 10.6 Complied
6 233 5.7 29.0 36.0 7.0 Complied
7 21.4 5.7 27.1 36.0 8.9 Complied
11 14.2 5.7 19.9 36.0 16.1 Complied
12 11.6 5.7 17.3 36.0 18.7 Complied
13 3.8 5.7 9.5 36.0 26.5 Complied
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Ref Level 30,00 dm  Offset 26,3006 & RBW 200 kHz RefLevel 30,00 dém  Offset 26.20 0B & RBW 200 kHz
Att 20ds SWT Lms @ VBW 1MHz Mode Swesp Att 20d8 SWT Lms @ ¥BW 1MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi[1] -7.52 dBm| Mi[1] ~4.09 dBm|
2.4220000 GHz 2.4370000 GHz
20 dBm 20 dBm
10d8m— 10d
0 d2m—ri 0 dam
-10 dBm— 10
-20 dim— -20 dbi \
-30 dim— \
-40 dBm—
Skl 50 B
-60 dém— 60 d
CF 2.422 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz

‘Channel Povrer
Bandwidth 17.60 MHz Power 16.44 dBm

Tx Total 16.44 dBm

‘Channel Povrer

Bandwidth 17.71 MHz Power 20.22 dBm Tx Total 20.22 dBm

) J

]

ot 2oovAYo2nTR  12:40e0

) J

]

ot 20ovmyoonta

Channel 3

Channel 6
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 / MIMO / 2Tx TXBF / BPSK/ MCSO0/ Core 0

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.20 0B & RBW 200 kHz Ref Level 30.00 dém  Offset 26.30 db & RBW 200 kHz
Att 20de SWT 1ms @ VBW 1MHz  Mode Swesp Att 20ds SWT 1ms @ VBW 1MHz Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi1[1] -6.05 dBm| Mi1[1] -13.38 dBm|
2.4420000 GHz 2.4620000 GHz
20 dBm 20 dBm
104 104
0 d2m—ri 0 dam
-10 deim—{ -10 df
.20 i .20 i
.30 i - a0
-40 / 40 d
|-G /
50 b 50.dm=
60 d 60 d
CF 2.442 GHz 691 pts Span 30.0 MHz CF 2.462 GHz 691 pts Span 30.0 MHz

‘Channel Povrer

Bandwidth 17.60 MHz Power 18.07 dBm Tx Total 18.07 dBm

‘Channel Povrer

Bandwidth 17.60 MHz Power 11.10 dBm Tx Total 11.10 dBm

) J

L1ks o

St R0.vRYe2nTR  12:52:90

) J

L1ks o

Sabe: 20.VRYE2OTR  12:55:90

Channel 7

Channel 11

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.20 0B & RBW 200 kHz Ref Level 10.00 dém  Offset 26.30 db & RBW 200 kHz
Att 20de SWT 1ms @ VBW 1MHz  Mode Swesp Att ods SWT Lms @ VBW 1MHz Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi1[1] -15.61 dBm| Mi1[1] -24.30 dBm|
2.4670000 GHz 2.4720000 GHz
20 dBm | [ 0 d2m
104 10 df
0 d2m—ri 20 dim
-10 deim—{ 30 d
-20 deim— 40 o
-30 o 50 \
40 d 60 d
S0
60 d B0 dk
CF 2.467 GHz 691 pts Span 30.0 MHz CF 2.472 GHz 691 pts Span 30.0 MHz

‘Channel Povrer

Bandwidth 17.60 MHz Power 828 dBm Tx Total 8.28 dBm

‘Channel Povrer

Bandwidth 17.54 MHz Power 0.40 dBm Tx Total 0.40 dBm

) J

]

ot R0.vRYe2nTR  12:57:93

) J

]

b 20ovAYO20TR 14:06:55

Channel 12

Channel 13

UL VS LTD
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 2Tx TXBF / BPSK/ MCSO0/Core 1

L1ks o

ot 20ovAYe2nTR  12:45:43

Spectrum ? Spectrum ?
RefLevel 30,00 dém  Offset 26.80 0B & RBW 200 kHz Ref Level 30.00 dém  Offset 26,70 db & RBW 200 kHz
Att 15de SWT 1ms @ VBW 1MHz Mode Swesp Att 15ds SWT 1ms @ VBW 1MHz Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi1[1] -10.03 dBm| Mi1[1] -9.35 dBm|
2.4120000 GHz 2.4170000 GHz
20 dBm 20 dBm
10d8m— 104
0 d2m—ri 0 dam
-10 deim—{ -10 df
-20 deim— -20 d
-30 dim— -30 i
-40 dBm— 40 d
|50 dhoe 504
-60 dém— 60 d
CF 2.412 GHz 691 pts Span 30.0 MHz CF 2.417 GHz 691 pts Span 30.0 MHz
‘Channel Povrer ‘Channel Povrer
Bandwidth 17.60 MHz Power 13.56 dBm Tx Total 13.56 dBm Bandwidth 17.60 MHz Power 15.13 dBm Tx Total 15.13 dBm

L1ks o

St 20UVAYO20TR  1T:d4R:0S

Channel 1

Channel 2

]

ot 2oovAYO2nTR  1ed0e5e

Spectrum ? Spectrum ?
RefLevel 30,00 dém  Offset 26.80 0B & RBW 200 kHz Ref Level 30.00 dém  Offset 26.60 db & RBW 200 kHz
Att 15de SWT Lms @ VBW 1MHz Mode Swesp Att 15ds SWT Lms @ VBW 1MHz Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi1[1] -8.34 dBm)| Mi1[1] -4.87 dBm|
2.4220000 GHz 2.4370000 GHz
20 dBm 20 dBm—j
10d8m— 104
0 d2m—ri 0 dam
-10 deim—{ -10 df
-20 deim— -20 d \\
-30 dim— -30 di /
\ = [N
40 cim— 40 o
“ﬁﬂ‘é‘ﬁn’%ﬁiﬁ 50 B
-60 dém— 60 d
CF 2.422 GHz 691 pts Span 30.0 MHz CF 2.437 GHz 691 pts Span 30.0 MHz
‘Channel Povrer ‘Channel Povrer
Bandwidth 17.60 MHz Power 16.54 dBm Tx Total 16.54 dBm Bandwidth 17.66 MHz Power 19.94 dBm Tx Total 19.94 dBm

]

ot 20.vAYe2nTR  12:52:02

Channel 3

Channel 6
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 / MIMO / 2Tx TXBF / BPSK/ MCSO0/Core 1

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26,70 0B & RBW 200 kHz Ref Level 30.00 dém  Offset 26,70 db & RBW 200 kHz
Att 15de SWT 1ms @ VBW 1MHz  Mode Swesp Att 15ds SWT 1ms @ VBW 1MHz Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi1[1] -6.89 dBm)| Mi1[1] -13.49 dBm|
2.4420000 GHz 2.4620000 GHz
20 dBm 20 dBm
104 104
0 d2m—ri 0 dam
-10 deim—{ -10 df
.20 i .20 i
.30 i \\\ a0
-40 d 40 d
S0d » \\
60 d 60 d
CF 2.442 GHz 691 pts Span 30.0 MHz CF 2.462 GHz 691 pts Span 30.0 MHz

‘Channel Povrer
Bandwidth 17.66 MHz

Power 18.27 dBm

Tx Total 18.27 dBm

‘Channel Povrer
Bandwidth 17.60 MHz

Power 10.92 dBm

)i

J

L1ks o

St 2oovAYO2OTR  12:50:0§

)i

J

L1ks o

St 20.vRYe2nTR  12:56:07

Tx Total 10.92 dBm

Channel 7

Channel 11

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26,70 0B & RBW 200 kHz Ref Level 10.00 dém  Offset 26,70 db & RBW 200 kHz
Att 15de SWT 1ms @ VBW 1MHz  Mode Swesp Att ods SWT Lms @ VBW 1MHz Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View @ 1Rm View
Mi1[1] -15.96 dBm| Mi1[1] -22.79 dBm|
2.4670000 GHz 2.4720000 GHz
20 dBm | [ 0 d2m
104 10 df
20 dim
a0d
40 db
50
60 ck \
B0 dk
CF 2.467 GHz 691 pts Span 30.0 MHz CF 2.472 GHz 691 pts Span 30.0 MHz

‘Channel Povrer
Bandwidth 17.60 MHz

Power 840 dBm

Tx Total 8.40 dBm

‘Channel Povrer
Bandwidth 17.60 MHz

Power 0.69 dBm

)i

J

]

ot 20.VAYO2OTR  12:5R:00

)i

J

]

St 20.RPO20TR 14:07:9,

Tx Total 0.69 dBm

Channel 12

Channel 13

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD09A

VERSION 2.0 ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu ed)
Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCS0

Conducted Peak Limit Comparison

Core 0 Core 1
Channel Conducted Duty Cycle Corrected Conducted Duty Cycle Corrected
. Conducted . Conducted
Peak Power Correction Peak Peak Power Correction K
(dBm) (dB) eak Power (dBm) (dB) Peak Power
(dBm) (dBm)
1 12.4 0.2 12.6 12.1 0.2 12.3
2 14.9 0.2 15.1 14.2 0.2 14.4
3 15.6 0.2 15.8 15.3 0.2 15.5
6 18.2 0.2 18.4 18.3 0.2 18.5
7 16.2 0.2 16.4 16.5 0.2 16.7
11 10.9 0.2 11.1 10.8 0.2 11.0
12 7.3 0.2 7.5 7.3 0.2 7.5
13 -0.5 0.2 -0.3 -0.8 0.2 -0.6
Core 2 Cores0,1&2
Corrected Corrected Corrected Corrected
Channel Conducted Duty Cycle Conducted Conducted Conducted
. Conducted
Peak Power Correction Peak Power Peak Power | Peak Power | Peak Power
(dBm) (dB) (dBm) Core 0 Core 1l Core 2
(dBm) (dBm) (dBm)
1 12.4 0.2 12.6 12.6 12.3 12.6
2 14.2 0.2 14.4 15.1 14.4 14.4
3 15.2 0.2 15.4 15.8 15.5 15.4
6 18.3 0.2 18.5 18.4 18.5 18.5
7 16.3 0.2 16.5 16.4 16.7 16.5
11 10.9 0.2 11.1 11.1 11.0 11.1
12 7.4 0.2 7.6 75 7.5 7.6
13 -0.9 0.2 -0.7 -0.3 -0.6 -0.7
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n / HT20 / MIMO / 3Tx TXBF / BPSK/ MCSO

Channel gg&zlggé Colggvl\]/ce:ztre I(_jirl;ﬁak Margin Result
Peak Power (dBm) (dB)
(dBm)

1 17.3 30.0 12.7 Complied

2 194 30.0 10.6 Complied

3 20.3 30.0 9.7 Complied

6 23.2 30.0 6.8 Complied

7 21.3 30.0 8.7 Complied

11 15.8 30.0 14.2 Complied

12 12.3 30.0 17.7 Complied

13 4.2 30.0 25.8 Complied

EIRP Limit Comparison
Combined N
Channel geO;kd;gﬁgr ZAEEE?(%E (EIIBRnT) E?I%E?Lj;fit M(ng)in Result
(dBm)
1 17.3 7.3 24.6 36.0 114 Complied
2 194 7.3 26.7 36.0 9.3 Complied
3 20.3 7.3 27.6 36.0 8.4 Complied
6 23.2 7.3 30.5 36.0 55 Complied
7 21.3 7.3 28.6 36.0 7.4 Complied
11 15.8 7.3 23.1 36.0 12.9 Complied
12 12.3 7.3 19.3 36.0 16.7 Complied
13 4.2 7.3 115 36.0 24.5 Complied
ULVSLTD Page 117 of 160




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCSQ0/ Core O

20 o /
.30 &b

oot
50 o

-60 o

CF 2.412 GHz

691 pts

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.30 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.30 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20d8  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -3.47 dBm| m1[1] -1.24 dm)|
2.4120000 GHz 2.4170000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
10

104 /
20 o

.30 b /
-40 o

Span 40.0 MHz

oMot [ ESEES
50 o

-60 o

CF 2.417 GHz 691 pts Span 40.0 MHz

‘Channel Povrer
Bandwidth 17.60 MHz

Power 12.38 dBm

Tx Total 12.38 dBm

‘Channel Power

Bandwidth 17.60 MHz Power 14.85 dBm Tx Total 14.85 dBm

)|

J

12185759
[Cate: 20 MAY 2018 12:10:58

1 J

12185759
[Cate: 20 MAY 2018 12:21:08

Channel 1

Channel 2

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.30 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.20 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20ds  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -0.38 dBm| m1[1] 2.51 dBm|
2.4220000 GHz 2.4370000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
-10 df / k 10 df / \
.20 i L T .20 i A
i / “\\ i / \
e e s} VA
& o550
A PR
50 b 50
60 d 60 d
CF 2.422 GHz 691 pts Span 40.0 MHz CF 2.437 GHz 691 pts Span 40.0 MHz

‘Channel Povrer
Bandwidth 17.66 MHz

Power 15.55 dBm

Tx Total 15.55 dBm

‘Channel Power

Bandwidth 17.60 MHz Power 18.21 dBm Tx Total 18.21 dBm

)|

J

12185759
[Cate: 20 MAY 2018 12:31:21

1 J

12185759
[Cate: 20 MAY 2018 12:41:02

Channel 3

Channel 6
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCSQ0/ Core O

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.20 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.30 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20d8  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] 0.59 dBm)| m1[1] -4.18 dBm)|
2.4420000 GHz 2.4620000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
10

104 j
20 o

20 o /
.30 b

30 /
<0d

40 ok 7
R \"‘““'—“W W) S T i)
S0k 50 B
60 of 60 cf
CF 2.442 GHz 691 pts Span 40.0 MHz CF 2.462 GHz 691 pts Span 40.0 MHz

‘Channel Povrer

Bandwidth 17.60 MHz Power 16.17 dBm

Tx Total 16.17 dBm

‘Channel Power
Bandwidth 17.66 MHz Power 10.89 dBm

) J

12185759
[Cate: 20 MAY 2018 12:50:48

1 J

12185759
[Cate: 20 MAY 2018 13:00:50

Tx Total 10.89 dBm

Channel 7

Channel 11

]

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.20 0B & RBW 500 kHz Ref Level 20.00 dém  Offset 26.70 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 0ds SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -8.45 dBm)| m1[1] -16.23 B
2.4670000 GHz 2.4720000 GHz|
20 dBm | ‘ 10dem:
104 0d
0d2m -10 dem
-10 df 20 df
-20 d

30 o /
40 B

/

Ay
50 b

-60 o

GF 2.467 GHz 691 pts

Span 40.0 MHz

R
-60 dbi
70 o
CF 2.472 GHz 691 pts

e

Span 40.0 MHz

‘Channel Povrer

Bandwidth 17.66 MHz Power 7.25 dBm

Tx Total 7.25 dBm

‘Channel Power
Bandwidth 17.60 MHz Power -0.47 dBm

) J

12185759
[Cate: 20 MAY 2018 13:11:13

1 J

12185759
[Cate: 20 MAY 2018 13:37:28

Tx Total -0.47 dBm

Channel 12

Channel 13

UL VS LTD
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCSO0/ Core 1

20 o /
.30 &b

|

20 o J)
.30 b

/

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26,80 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.70 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20d8  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -4.21 dBm| m1[1] -2.38 dBm)|
2.4120000 GHz 2.4170000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
-10 df 10 df

R bor i [ i
50 B 50 b
-60 o -60 o
CF 2.412 GHz 691 pts Span 40.0 MHz CF 2.417 GHz 691 pts Span 40.0 MHz

‘Channel Povrer
Bandwidth 17.66 MHz

Power 12.08 dBm

Tx Total 12.08 dBm

‘Channel Power
Bandwidth 17.60 MHz

Power 14.24 dBm

)|

J

12185759
[Cate: 20 MAY 2018 121408

)

J

12185759
[Cate: 20 MAY 2018 12:24:01

Tx Total 14.24 dBm

Channel 1

Channel 2

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26,80 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.60 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20ds  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -1.33 dBm| m1[1] 2.44 dBm|
2.4220000 GHz 2.4370000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
-10 df / \ 10 df / \
20 o / \ .20 i \
.30 i / \ a0
D 40 sty [y SN
e e o]
50 b 50
60 d 60 d
CF 2.422 GHz 691 pts Span 40.0 MHz CF 2.437 GHz 691 pts Span 40.0 MHz

‘Channel Povrer
Bandwidth 17.66 MHz

Power 15.30 dBm

Tx Total 15.30 dBm

‘Channel Power
Bandwidth 17.66 MHz

Power 18,26 dBm

)|

J

12185759
[Cate: 20 MAY 2018 12:3418

)

J

12185759
[Cate: 20 MAY 2018 12:43:58

Tx Total 18.26 dBm

Channel 3

Channel 6

Page 120 of 160

ULVSLTD



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCSO0/ Core 1

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26,70 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.70 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20d8  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] 0.74 dBm)| m1[1] -5.63 dBm)|
2.4420000 GHz 2.4620000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
-10 df 10 df
-20 d f/ -20 d / \
Bk i ki /’ i
Dk / 40 ] \l
L i) o]
50 b 50
60 d 60 d
CF 2.442 GHz 691 pts Span 40.0 MHz CF 2.462 GHz 691 pts Span 40.0 MHz

‘Channel Povrer
Bandwidth 17.71 MHz

Power 16.50 dBm

Tx Total 16.50 dBm

‘Channel Power
Bandwidth 17.60 MHz

Power 10.79 dBm

)|

12185759
[Cate: 20 MAY 2018 12:62:47

J

)

J

12185759
[Cate: 20 MAY 2018 13:03:48

Tx Total 10.79 dBm

Channel 7

Channel 11

/

30 o /
40 B

/

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26,70 0B & RBW 500 kHz Ref Level 20.00 dém  Offset 26.30 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 0ds SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -9.29 dBm)| m1[1] -16.29 B
2.4670000 GHz 2.4720000 GHz|
20 dBm | ‘ 10dem:
104 0d
0d2m -10 dem
-10 df 20 df
-20 d

g

12185759
[Cate: 20 MAY 2018 131410

12185759
[Cate: 20 MAY 2018 13:35:11

-40 o

SN - USSR W—— SPETUIOTN N uRp——
50 b 60 b
60 d -70dk
CF 2.467 GHz 691 pts Span 40.0 MHz CF 2.472 GHz 691 pts Span 40.0 MHz
‘Channel Povrer ‘Channel Power

Bandwidth 17.60 MHz Power 7.25 dBm Tx Total 7.25 dBm Bandwidth 17.60 MHz Power -0.82 dBm Tx Total -0.82 dBm

)| J I J

Channel 12

Channel 13

UL VS LTD
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu

ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCSQ0/ Core 2

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.40 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.70 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20d8  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -3.54 dBm| m1[1] -2.38 dBm)|
2.4120000 GHz 2.4170000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
-10 df \ 10 df )J \
-20 d / T -20 d J) \
Bk / \\ e ; X
40 d 40 d
. g o TNt i)
50 b 50
60 d 60 d
CF 2.412 GHz 691 pts Span 40.0 MHz CF 2.417 GHz 691 pts Span 40.0 MHz

‘Channel Povrer

Bandwidth 17.60 MHz Power 12.41 dBm

Tx Total 12.41 dBm

‘Channel Power

Bandwidth 17.60 MHz Power 14.24 dBm

) J

12185759
[Cate: 20 MAY 2018 124707

1 J

12185759
[Cate: 20 MAY 2018 12:24:01

Tx Total 14.24 dBm

Channel 1

Channel 2

Spectrum T Spectrum T
RefLevel 30,00 dém  Offset 26.40 0B & RBW 500 kHz Ref Level 20,00 dém  Offset 26.30 0B & RBW 500 kHz
Att 20de SWT 1ms @ VBW 2MHz  Mode Swesp Att 20ds  SWT Lms @ VBW 2 WHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
@ 1Rm View [®1Rm View
Mi1[1] -0.51 dBm| m1[1] 2.17 dBm|
2.4220000 GHz 2.4370000 GHz|
20 dBm 20 dBm-
104 104
0d2m 0d2m
-10 df / ‘\ 10 df / \
-20 d f \ -20 d I/, -\\\
.30 i / \ a0
Dk a0 o]
et [t
50 b 50
60 d 60 d
CF 2.422 GHz 691 pts Span 40.0 MHz CF 2.437 GHz 691 pts Span 40.0 MHz

‘Channel Povrer

Bandwidth 17.60 MHz Power 15.17 dBm

Tx Total 15.17 dBm

‘Channel Power

Bandwidth 17.66 MHz Power 18.33 dBm

) J

12185759
[Cate: 20 MAY 2018 125718

1 J

12185759
[Cate: 20 MAY 2018 12:48:57

Tx Total 18.33 dBm

Channel 3

Channel 6
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP12185759JD09A

ISSUE DATE: 30 JUNE 2018

Transmitter Maximum (Average) Output Power (continu ed)

Results: 802.11n/ HT20 / MIMO / 3Tx TXBF / BPSK/ MCSQ0/ Core 2

04
J
A0

40l /

Spectrum T Spectrum T
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5. Radiated Test Results

5.1. Transmitter Radiated Emissions <1 GHz

Test Summary:

Test Engineer: Alan Withers Test Date: 15 May 2018
Test Sample Serial Number: C02WC006JTGW

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 (%): 39
Note(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 KO017) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching
the measurement antenna over the range 1 metre to 4 metres.

5. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 120 kHz and video bandwidth 500 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold.

6. Testing was performed with the EUT transmitting 802.11b / 1 Mbps / MIMO 3Tx CDD.
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / 802.11b /1 Mbps / MIMO /

3Tx CDD
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pv/m) (dB)
977.772 Vertical 36.2 54.0 17.8 Complied
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5.2. Transmitter Radiated Emissions >1 GHz

Test Summary:

Test Engineers: Mark Perry & Test Dates: 14 May 2018 to
Alan Withers 06 June 2018
Test Sample Serial Number: C02WC006JTGW

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):

23to 25

Relative Humidity (%):

39to 49

Note(s):

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

factor and cable loss.

2. All other emissions shown on the pre-scan plots 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.

4. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002 and KO017)
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 fully anechoic chamber (Asset Number KO017) 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.

5. 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.

6. **-30 dBc limit applies in non-restricted bands as the conducted average maximum output power was

previously measured.

7. The reference level for emissions in non-restricted bands was established following KDB 558074 Section

11.2 procedure.

8. Testing was performed with the EUT transmitting 802.11b / 1 Mbps / MIMO 3Tx CDD.
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Transmitter Radiated Emissions (continued)

802.11b /20 MHz / DBPSK /1 Mbps / Core 0, Core 1 & Core 2

Results: Peak / Bottom Channel

Frequency Antenna Peak Level Peak Limit Margin Result
(MH2) Polarity (dB pv/m) (dB pV/m) (dB)
9647.921 Vertical 48.3 81.4** 33.1 Complied
Results: Peak / Middle Channel
Frequency Antenna Peak Level Peak Limit Margin Result
(MH2) Polarity (dB pv/m) (dB pV/m) (dB)
9767.941 Vertical 51.4 83.7* 32.3 Complied
Results: Peak / Top Channel
Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuVv/m) (dB)
12646.618 Vertical 44.6 74.0 29.4 Complied
Results: Average / Top Channel
Frequency Antenna Average Level | Average Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuVv/m) (dB)
12626.500 Vertical 38.9 54.0 15.1 Complied
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Transmitter Radiated Emissions (continued

[Date: 6.JUN.2018 04:33:31

Date: 15MAY.2018 04:53:00
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Transmitter Radiated Emissions (continued)

@ RBW 1 MHz ® RBW 1 MHz Marker 1[T1]
VBW 3 MHz VBW 3 MHz dBpv
Ref 80dBuvV At 0dB SWT 35ms Ref 80 dBuvV Att 0dB SWT 45 ms 17 ) GHz
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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: Alan Withers, Test Dates: 21 December 2017
Andrew Edwards & to 19 April 2018
John Ferdinand

Test Sample Serial Numbers: CO2VTO1FJLG2 & C02WC006JTGW

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): 20to 24

Relative Humidity (%): 3810 45

Page 130 of 160 ULVSLTD



TEST REPORT SERIAL NO: UL-RPT-RP12185759JD09A

VERSION 2.0 ISSUE DATE: 30 JUNE 2018

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/ Core 1
802.11g —BPSK /6 Mbps / SISO / Core 1
802.11n HT20 — BPSK /MCS0 / SISO / Core 1
802.11b —MIMO / 2Tx CDD / DBPSK / 1 Mbps / Core 0 & Core 1
802.11b — MIMO / 3Tx CDD / DBPSK / 1 Mbps / Core 0, Core 1 & Core 2
802.11n HT20 / MIMO / 2Tx CDD / BPSK / MCSO0 / Core 0 & Core 1
802.11n HT20 / MIMO / 3Tx CDD / BPSK / MCSO0 / Core 0, Core 1 & Core 2
802.11n HT20 / MIMO / 2Tx CDD with TxBF / BPSK / MCSO0 / Core 0 & Core 1
0 802.11n HT20/MIMO / 3Tx CDD with TxBF / BPSK / MCSO0 / Core 0, Core 1 & Core 2

o O O o o o o

Final measurements were performed with the above configurations.

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 non-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 arestricted 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 / Core 1

Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pV/m) (dB)
2398.958 Vertical 63.0 78.9 15.9 Complied
2400 Vertical 60.5 78.9 18.4 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 58.7 74.0 15.3 Complied
2484.622 Vertical 59.1 74.0 14.9 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.6 54.0 3.4 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpuv/m) (dB)
2483.5 Vertical 60.5 74.0 13.5 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/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) (dBpv/m) (dB)
2483.5 Vertical 60.5 74.0 135 Complied
2484.221 Vertical 61.5 74.0 125 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 46.5 54.0 7.5 Complied
2485.904 Vertical 50.9 54.0 3.1 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / DBPSK /1 Mbps / Core 1

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

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/im) (dB)
2386.795 Vertical 59.1 74.0 14.9 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2387.179 Vertical 50.8 54.0 3.2 Complied
(% Vow ol e sabed
[= M
i
i
2 |
L1y .JMVN\
..MHMMVW \f)W\J U v T WS et B A Iy ST VLT vt
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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 / Core 1

RBW 1 MHz Marker 1 [T1 RBW 1 MHz Marker 1[T1]
VBW 3 MHz VBW 3 MHz

Ref 120 dBuV At 10dB SWT 25ms Ref 120 dBuV At 10dB SWT 25ms
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Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11g /20 MHz / BPSK /6 Mbps / Core 1

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pV/m) (dB)
2396.955 Vertical 59.1 73.9 14.8 Complied
2400 Vertical 56.2 73.9 17.7 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 63.0 74.0 11.0 Complied
2484.397 Vertical 63.2 74.0 10.8 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.0 54.0 3.0 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 61.8 74.0 12.2 Complied
2483.692 Vertical 62.5 74.0 115 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.0 54.0 3.0 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBpuv/m) (dB)
2483.5 Vertical 68.7 74.0 5.3 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpv/m) (dB)
2483.5 Vertical 50.9 54.0 3.1 Complied
ULVSLTD
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11g /20 MHz / BPSK /6 Mbps / Core 1
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 64.0 74.0 10.0 Complied

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

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2390.000 Vertical 50.9 54.0 3.1 Complied
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11g /20 MHz / BPSK /6 Mbps / Core 1

REW 1Mz Marke REW 1 MHz Marker 1[T1]
VBW 3 MHz VBW 3 MHz
Ref 120 dBpv At 10dB SWT 2.5ms Ref 120 dBpv Att 10 dB SWT 2.5 ms
120 Offsgt 10.1dB M: 120 Offsgt 10.1d8B
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11n HT20 / SISO / BPSK/MCS0/ Core 1

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pV/m) (dB)
2396.955 Vertical 58.9 73.2 14.3 Complied
2400 Vertical 55.2 73.2 18.0 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 65.0 74.0 9.0 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 50.8 54.0 3.2 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 62.6 74.0 11.4 Complied
2485.135 Vertical 63.5 74.0 10.5 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 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 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 50.8 54.0 3.2 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / SISO / BPSK/MCS0/ Core 1

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

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2388.077 Vertical 63.1 74.0 10.9 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2390.000 Vertical 50.8 54.0 3.2 Complied
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|z o
AT o
,J \
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Lower Band Edge Peak

Channel 1
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / SISO / BPSK/MCS0/ Core 1

[Date: 18 FEB.2018 13:1043
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SERIAL NO: UL-RPT-RP12185759JD09A
VERSION 2.0

ISSUE DATE: 30 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11b /20 MHz / MIMO / 2Tx CDD /1 Mbps / Core 0 & Core 1

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pV/m) (dB pV/m) (dB)
2400 Vertical 73.1 84.5 114 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 60.2 74.0 13.8 Complied
2485.856 Vertical 63.6 74.0 104 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpuv/m) (dB)
2483.5 Vertical 51.1 54.0 29 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 59.3 74.0 14.7 Complied
2490.519 Vertical 60.9 74.0 13.1 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpuv/m) (dB)
2483.5 Vertical 49.1 54.0 4.9 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 59.7 74.0 14.3 Complied
2494.878 Vertical 59.0 74.0 15.0 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 51.2 54.0 2.8 Complied
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ISSUE DATE: 30 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11b /20 MHz / MIMO / 2Tx CDD /1 Mbps / Core 0 & Core 1

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

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2389.359 Vertical 60.3 74.0 13.7 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2387.949 Vertical 50.8 54.0 3.2 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP12185759JD09A

VERSION 2.0 ISSUE DATE: 30 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b /20 MHz / MIMO / 2Tx CDD /1 Mbps / Core 0 & Core 1
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ISSUE DATE: 30 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11b / 20 MHz / MIMO / 3Tx CDD /1 Mbps / Core 0, Core 1 & Core 2
Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pV/m) (dB)
2396.474 Vertical 67.9 81.7 13.8 Complied
2400 Vertical 67.8 81.7 13.9 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
2483.5 Vertical 63.3 74.0 10.7 Complied
2488.094 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 48.4 54.0 5.6 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpuv/m) (dB)
2483.5 Vertical 59.9 74.0 14.1 Complied
2490.327 Vertical 67.7 74.0 6.3 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 49.5 54.0 4.5 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 64.6 74.0 9.4 Complied
2493.356 Vertical 67.7 74.0 6.3 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
2483.5 Vertical 48.3 54.0 5.7 Complied
2485.984 Vertical 50.8 54.0 3.2 Complied
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VERSION 2.0 ISSUE DATE: 30 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b /20 MHz / MIMO / 3Tx CDD /1 Mbps / Core 0, Core 1 & Core 2
Results: 2310 MHz to 2390 MHz Restricted Band / Pea Kk

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2386.153 Vertical 65.0 74.0 9.0 Complied

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

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
2390.000 Vertical 49.7 54.0 4.3 Complied
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VERSION 2.0 ISSUE DATE: 30 JUNE 2018

Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11b /20 MHz / MIMO / 3Tx CDD /1 Mbps / Core 0, Core 1 & Core 2
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Transmitter Band Edge Radiated Emissions (continued

)
Results: 802.11n HT20 / MIMO / 2Tx CDD /MCS0/Cor e 0 & Core 1

Results: Lower Band Edge / Channel 1
Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pV/m) (dB pV/m)
2396.955 Vertical 60.2 79.6 Complied
2400 Vertical 57.4 79.6 22.2 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 64.0 74.0 10.0 Complied
2483.724 Vertical 64.4 74.0 9.6 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 51.2 54.0 2.8 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBpuv/m) (dB)
2483.5 Vertical 61.8 74.0 12.2 Complied
2484.942 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 50.5 54.0 3.5 Complied
2484.942 Vertical 50.9 54.0 3.1 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2483.5 Vertical 67.5 74.0 6.5 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 51.2 54.0 2.8 Complied
ULVSLTD
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11n HT20 / MIMO / 2Tx CDD /MCS0/Cor e 0 & Core 1
Results: 2310 MHz to 2390 MHz Restricted Band / Pea Kk

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/im) (dB)
2389.231 Vertical 65.9 74.0 8.1 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2390 Vertical 51.1 54.0 2.9 Complied
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Transmitter Band Edge Radiated Emissions (continued )
Results: 802.11n HT20 / MIMO / 2Tx CDD /MCS0/Cor e 0 & Core 1
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Transmitter Band Edge Radiated Emissions (continued

)

Results: 802.11n HT20 / MIMO / 3Tx CDD / MCS0 / Core 0, Core 1 & Core 2

Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pV/m) (dB pV/m) (dB)
2396.955 Vertical 62.4 79.5 17.1 Complied
2400 Vertical 60.4 79.5 19.1 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
2483.5 Vertical 65.0 74.0 9.0 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 51.1 54.0 2.9 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 62.6 74.0 11.4 Complied
2487.442 Vertical 63.9 74.0 10.1 Complied
Results: Upper Band Edge / Average / Channel 12
Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 50.9 54.0 3.1 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
2483.5 Vertical 67.4 74.0 6.6 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Anten_na Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2483.5 Vertical 51.1 54.0 2.9 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx CDD / MCS0 / Core 0, Core 1 & Core 2

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

11770415
Date: 2.0AN.2018 18:26:33

Center 2.4 GHz 5MHz/ Span 50 MHz

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/im) (dB)
2389.744 Vertical 62.8 74.0 11.2 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2390 Vertical 50.8 54.0 3.2 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx CDD / MCS0 / Core 0, Core 1 & Core 2

Date: 2.0AN.2018 23:05:15
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 2TxXx TXBE / MCS0/Co re 0 & Core 1

Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pV/m) (dB)
2396.950 Vertical 60.2 73.0 12.8 Complied
2400 Vertical 58.6 73.0 14.4 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuVv/m) (dB)
2483.5 Vertical 56.7 74.0 17.3 Complied
2488.324 Vertical 57.5 74.0 16.5 Complied
Results: Upper Band Edge / Average / Channel 11
Frequency Antenna Level Duty Cycle Corrected Limit Margin
(MHz) Polarit (dBuv/m) | Correction Level (dBuV/m) (dB) Result
y H (dB) (dBpV/m) H
2483.5 Vertical 44.3 0.2 44.5 54.0 9.5 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuV/m) (dB)
2483.5 Vertical 57.0 74.0 17.0 Complied
2483.692 Vertical 59.3 74.0 14.7 Complied
Results: Upper Band Edge / Average / Channel 12
Duty Cycle Corrected - .
Fre(ﬂ/luﬁzn)cy fiodia (dIE_aE\\/ZIm) Correction Level (dlélnc;;m) '\/I({i;ré’)In Result
y H (dB) (dBpV/m) H
2483.5 Vertical 44.1 0.2 44.3 54.0 9.7 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 69.0 74.0 5.0 Complied
Results: Upper Band Edge / Average / Channel 13
Frequency Antenna Level ICD:uty Cy_cle Correctled Limit Margin |
(MH2) Polarity (dBpV/m) orrection Leve (dBuv/m) (dB) Result
(dB) (dBuv/m)
24835 Vertical 50.9 0.2 51.1 54.0 2.9 Complied
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Transmitter Band Edge Radiated Emissions (continued

)

Results: 802.11n HT20 / MIMO / 2TxXx TXBE / MCS0/Co re 0 & Core 1

Results: 2310 MHz to 2390 MHz Restricted Band / Pea _k
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2390 Vertical 63.7 74.0 10.3 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave __rage
Frequency Antenna Level gl:)txe%zglr? CO[L?/C;e d Limit Margin Result
(MHz) Polarity (dBuV/m) (dB) (dBpV/m) (dBuV/m) (dB)
2390 Vertical 49.4 0.2 49.6 54.0 4.4 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 2TxXx TXBE / MCS0/Co re 0 & Core 1
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx TXBF / MCSO0 / Co _re 0, Core 1 & Core 2

Results: Lower Band Edge / Channel 1

Frequency Antenna Level -30 dBc Limit Margin Result
(MHz) Polarity (dB pV/m) (dB pV/m) (dB)
2399.834 Vertical 62.4 75.8 13.4 Complied
2400 Vertical 60.1 75.8 15.7 Complied
Results: Upper Band Edge / Peak / Channel 11
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
2483.5 Vertical 60.3 74.0 13.7 Complied
2484.510 Vertical 61.6 74.0 124 Complied
Results: Upper Band Edge / Average / Channel 11
Duty Cycle Corrected - .
Fre(ﬂ/luﬁzn)cy fiodia (dIE_aE\\/ZIm) Correction Level (dlélnc;;m) '\/I({i;ré’)In Result
y H (dB) (dBuV/m) H
2483.5 Vertical 45.6 0.2 45.8 54.0 8.2 Complied
Results: Upper Band Edge / Peak / Channel 12
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.2 74.0 14.8 Complied
2484.269 Vertical 62.3 74.0 11.7 Complied
Results: Upper Band Edge / Average / Channel 12
Duty Cycle Corrected . .
Fre(ﬂ/lu:zn)cy poariy (dIE_;E\\//%q) Correction Level (dglr(]/lltm) M(ng)m Result
Y H (dB) (dBpV/m) H
2483.5 Vertical 44.9 0.2 45.1 54.0 8.9 Complied
Results: Upper Band Edge / Peak / Channel 13
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
2483.5 Vertical 59.3 74.0 14.7 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx TXBF / MCSO0 / Co _re 0, Core 1 & Core 2

Results: Upper Band Edge / Average / Channel 13

Frequency Antenna Level gz?r/e%ﬁgls Co[re?/%tle d Limit Margin Result

(MHz) Polarity (dBuv/m) (dB) (dBuV/m) (dBpV/m) (dB)

2483.5 Vertical 45.1 0.2 45.3 54.0 8.7 Complied

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 67.0 74.0 7.0 Complied
Results: 2310 MHz to 2390 MHz Restricted Band / Ave _rage

Frequency Antenna Level ch:létr)r/ecc::gglr? Co[g;:etle d Limit Margin Result

(MHz) Polarity (dBuVv/m) (dB) (dBuV/m) (dBuV/m) (dB)

2390 Vertical 51.8 0.2 52.0 54.0 2.0 Complied
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Transmitter Band Edge Radiated Emissions (continued )

Results: 802.11n HT20 / MIMO / 3Tx TXBF / MCS0 / Co re 0, Core 1 & Core 2
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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:

1. NSS = 1, NANT - 21 GWFl 2'1 C i’ w ’ I 2
NS'S' ZN T ‘ E =1 = k \
( ey g k) ]“ og M

Directional Gain = 10 log

NANT 2

61 G2 21 332
<1020 + 1020) <1020 + 1020)
— =10log|——————| = 5.7 dBi

= 10log 2

2 = 10log

[(91.1 + gl.Z)z]

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

2. Nss=1, Nant =3, Gwr1 = 2.1 dBi, Gwr2 = 3.3 dBi, Gwrz = 2.1 dBi
Nss ZNANT 1 3 )2
( k=1 gjk) — 101og [21=1(Zk:1.91,k) ]

Directional Gain = 10 log

Nynr 3
[( G Gy 63\ 2.1 33 2.1\2
(12 + Guz + 915 (1020+1020+1020) | (102 +102 +102)
=101o [“ L2 13] 10logl 3 j=101og - =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:

3. Nss = l, NANT = 2, GWFl =21 dBi, GWF2 =3.3dBi
[( 4G Gy v\ [( 4Gt 62\%] [( o2t 33\ %]
(1020 + 1020 + --- + 1020) 1020 + 1020) |(1020 + 1020) |

Directional Gain = 10log

NAN T

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

4. Nss = l, NANT = 3, GWFl =21 dBi, GWF2 =3.3 dBi, GWF3 =2.1dBi
[(aG G x4
<1020 + 1020 + --- + 1020)

G G o G3\?
<1020 + 1020 + 1020)
Directional Gain = 10 log N
ANT

| | | J| | |
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