APPENDIX C: Test results for 5.47 GHz — 5.725
GHz band
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TEST CONDITIONS

Power supply (V):

Vnominal= 3.3 Vdc
Type of power supply = DC voltage from HMC/NGFC test board.
Type of antenna = External attachable PIFA antenna.

Declared Gain for antenna = 5 dBi

Operating frequencies in the sub-band 5.47-5.725 GHz.

-For IEEE 802.11a, the equipment uses channels 100, 104, 108, 112, 116, 120, 124, 128, 132, 136, 140.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channels 100, 104, 108, 112, 116, 120, 124, 128, 132
136, 140.
For 40 MHz bandwidth the equipment uses channels 102, 110, 118, 126, 134.

-For IEEE 802.11ac, there are three bandwidths:

For 20 MHz bandwidth the equipment uses channels 100, 104, 108, 112, 116, 120, 124, 128, 132
136, 140, 144.

For 40 MHz bandwidth the equipment uses channels 102, 110, 118, 126, 134,142.

For 80 MHz bandwidth the equipment uses channels 106, 122, 138.

TEST FREQUENCIES:

For WiFi a/n20/ac20:

Lowest channel (100): 5500 MHz

Middle channel (120): 5600 MHz

Highest channel (140) 5700 MHz for 802.11n20 and 5720 MHz (144) for 802.11ac20

For WiFi n40/ac40:

Lowest channel (102): 5510 MHz

Middle channel (118): 5590 MHz

Highest channel (134) 5670 MHz for 802.11n40 and 5710 MHz (142) for 802.11ac40

For WiFi ac80:

Lowest channel (106): 5530 MHz
Middle channel (122): 5610 MHz

Highest channel (138): 5690 MHz
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The test set-up was made in accordance to the general provisions of FCC KDB 789033 D01 Gener:
UNII Test Procedures v01r02, FCC KDB 644545 D01 Guidance for IEEE 802.11ac and Pre-ac Device
Emission Testing and FCC KBD 662911 D01 Multiple Transmitter Output vO1r02.

For 802.11a mode the EUT can transmit at both CHAIN A and CHAIN B RF outputs individually but not
simultaneously.

For 802.11n/ac modes 802.11n20/ac20 (20 MHz channel bandwidth), 802.11n40/ac40 (40MHz channe
bandwidth) and 802.11ac80 (80MHz channel bandwidth) mode the EUT can transmit at both CHAIN A
and CHAIN B RF outputs individually and simultaneously.

For radio testing purposes the card was installed in a test fixture. The test fixture is connected to a lapto
computer and dc power supplied. The laptop computer was used to configure the EUT to continuoush
transmit at a specified output power with different modes and modulation schemes.

The data rates of 6Mb/s for 802.11a, HT4 (SISO)/HT8 (MIMO) for 802.11n20/ac20 and n40/ac40, and
VHT6 (SISO)/(MIMO) for 802.11 ac80 were selected based on preliminary testing that identified those
rates corresponding to the worst cases for output power and spurious levels at the band edges.

The field strength at the band edges was evaluated for each mode and on each chain individually on tt
lowest and highest channels at the rated power for the channel under test. Where the power at the ed
channels was lower than the power at the center channels additional measurements were made at 1
adjacent channels. Single transmission at each chain and simultaneous transmission at both chains moc
were fully evaluated.

The PC was using the Intel test utility DRTU Version “OEDRTU 558x86” DRTU 1.6.1.558.

During transmitter test the EUT was being controlled by the Intel DRTU tool to operate in a continuous
transmit mode on the test channels as required and in each of the different modulation modes.

The conducted RF output power at each chain was adjusted according to the client’s supplied Targe
values (see following table) using the Intel DRTU tool and measuring the power by using a calibrated
average power meter. Measured values for adjustment were within -0.2 dB/+0.3 dB respect to the Targe
values.
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RF conducted output power target values

BW Channel / SISO SISO MIMO at both
Mode (MH2) Freq. Chain A Chain B ports A and B
(dBm) (dBm) (dBm)
5.47-5.725 GHz Band
802.11a 20 100 / 5500 13,5 13 n/a
104 / 5520 16,5 16,5 n/a
120 /5600 16,5 16,5 n/a
136 /5680 16,5 16,5 n/a
140 /5700 13 12,5 n/a
802.11n 20 100 / 5500 13,5 13 11,00
104 / 5520 16,5 16,5 13,50
120 /5600 16,5 16,5 13,50
136 /5680 16,5 16,5 13,50
140 /5700 13 12,5 10,50
802.11n* 40 102 /5510 10,5 10,5 8,00
110 /5550 16,5 16,5 13,50
118 /5590 16,5 16,5 13,50
134 /5670 15,5 15,5 13,00
802.11ac 20 144 /5720 16,5 16,5 13,50
802.11ac 40 142 /5710 16,5 16,5 13,50
802.11ac 80 106 /5530 9 9 6,50
122 /5610 14 14 13,50
138 /5690 14 14 13,50

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyzer
using low loss RF cables with sma type connectors. The reading in the spectrum analyzer is corrected
taking into account the cable loss.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated a
distance of 1m for the frequency range 1 GHz-40 GHz (1 GHz-18 GHz Double ridge horn antenna and 1¢
GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-40 GHz that is performed at a distance closer than th
specified distance, an inverse proportionality factor of 20 dB per decade is used to normalize the
measured data for determining compliance.

The equipment under test was set up on a non-conductive (wooden) platform one meter above the grout
plane and the situation and orientation was varied to find the maximum radiated emission. It was alsc
rotated 360°.

Measurements were made in both horizontal and vertical planes of polarization.
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RESULTS

1. 802.11a moddsee next plots).

99 % and 26 dB Bandwidth

CHAIN A
Lowest frequency Middle frequency| Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 18.109 22.756 18.109
26 dB bandwidth (MHZz) 27.083 41.586 27.484
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Middle frequency| Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 18.029 19.070 18.029
26 dB bandwidth (MHZz) 26.683 32.612 26.843
Measurement uncertainty (kHz) +21.7

2. 802.11 n20 MHz and 802.11 ac 20 MHz (except channel 144) modes. (see next plots).

CHAIN A
Lowest frequency Middle frequency| Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 18.590 20.352 18.750
26 dB bandwidth (MHZz) 25.641 40.224 26.843
Measurement uncertainty (kHz) +21.7
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CHAIN B

Lowest frequency

Middle frequency

Highest frequency

5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 18.590 18.990 18.590
26 dB bandwidth (MHz) 25.160 30.689 25.481
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n20 MHz mode which is the same modulation scheme as

802.11 ac 20 MHz.

802.11 ac 20MHz (channel 144):

CHAIN A
Frequency
5720 MHz
99% bandwidth (MHz) 19.310

26 dB bandwidth (MHZz)

21.859 in UNII_3, 10.385 in UNII_4 and 36.779 (Tot3

Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5720 MHz
99% bandwidth (MHz) 18.990

26 dB bandwidth (MHZz)

20.385in UNII_3, 8.077 in UNIl_4 and 33.413 (Tota

Measurement uncertainty (kHz)

+21.7

3.802.11 n40 MHz and 802.11 ac 40 MHz (except channel 142)modes. (see next plots).

CHAIN A
Lowest frequency Middle frequency| Highest frequency
5510 MHz 5590 MHz 5670 MHz
99% bandwidth (MHz) 36.378 37.660 37.179
26 dB bandwidth (MHz) 42.468 64.743 62.468
Measurement uncertainty (kHz) +21.7
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CHAIN B

Lowest frequency Middle frequency| Highest frequency
5510 MHz 5590 MHz 5670 MHz
99% bandwidth (MHz) 36.378 36.859 36.700
26 dB bandwidth (MHz) 42.468 54.167 54.327
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n40 MHz mode which is the same modulation scheme as
802.11 ac 40 MHz.

802.11 ac 40MHz (channel 142):

CHAIN A
Frequency
5710 MHz
99% bandwidth (MHz) 37.660
26 dB bandwidth (MHZz) 50.160 in UNII_3, 18.429 in UNII_4 and 68.589 (Totdl)
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5710 MHz
99% bandwidth (MHz) 37.019
26 dB bandwidth (MHZz) 48.397 in UNII_3, 11.218 in UNIl_4 and 59.615 (Totdl)
Measurement uncertainty (kHz) +21.7

4.802.11 ac 80 MHz mode. (see next plots).

CHAIN A
Lowest frequency Highest frequency Highest frequency
5530 MHz 5610 MHz 5690 MHz
99% bandwidth (MHz) 75.160 75.721 75.000
26 dB bandwidth (MHz) 81.570 96.875 82.532 in UNII_3+5.609
in UNII_4 and 88.141
(Total)
Measurement uncertainty (kHz) +21.7
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CHAIN B

Lowest frequency

Highest frequency

Highest frequency

5530 MHz 5610 MHz 5690 MHz
99% bandwidth (MHz) 75.000 75.721 75.160
26 dB bandwidth (MHZz) 81.570 83.461 82.692 in UNII_3, 5.76
in UNII_4) and 88.301
(Total)
Measurement uncertainty (kHz) +21.7
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802.11a mode CHAIN A

Lowest Channel

®

*RBW 500 kHz

*VBW 2 MHz dB
Ref 15 dBm *Att 40 dB SWT 20 ms 2 3 MHz
Offget 2.3 dB OBW 18.108974359 MHz
[-10 TEATRET T T TT [T
Lo | e | )
-17.57 dBm
5.486618590 GHz
-0 v S Temp [T [T OB
-3.25 amnm
5.490943513 GHz
-10
Temp (2 [T1 OFW]
3 1 -3.29 dBm
D1 -17.12, ¥Bm L M ESTTTE —
-20 wmruwﬂfﬂ J5.5090054487 cHz
--40
I--50
--60
--70
I--80
Center 5.5 GHz 5 MHz/ Span 50 MHz
Date: 29.JAN.2013 09:08:46
® *RBW 500 kHz Delta 1 [T1 ]
*VBW 2 MHz 0.28 dB
Ref 15 dBm *Att 40 dB SWT 20 ms 41.586538462 MHz
Offget 2.3 dB OBW 32.756410256 MHz
[-10 pEA e TATRET T T TT [T
-14.98 dBm
5.579086538 GHz
-0 - \ ToTemp |1 [T1 OBW]
M W‘W.. 4,66 amm
. W | |5.588381410 GHz
1 Temp "L‘N\Wvﬁf';t]
T -14.47 dBm WA -
| 5.61113182 1 WeHz
v
--30
--40
I--50
--60
--70
I--80
Center 5.6 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:12:54
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Highest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.43 dB

Ref 15 dBm Att 40 dB SWT 20 ms 27.483974359 MHz
Offget 2.3 dB OBW 18.108974359 MHz
10 Markgr T TTT [T
Y PSR -14.24 dBm
5.686217949 GHz
o o o= Temp [T [T OFW]
4,07 aBm
5.690789256 GHz
I 10 WA
Temp (2 [T1 OBW]
1 -3.22 dEm
o D1 -18.0 Bm 'ia_ 5.708894231 GHz
W~\\V\M1JM
--40
I--50
--60
--70
I--80
Center 5.7 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:18:22

802.11a mode CHAIN B

Lowest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.02 dB

Ref 15 dBm Att 40 dB SWT 20 ms 682692308 MHz
Offget 2.3 dB OBW 18.02884¢154 MHz
10 Markgr T {TI(T

TV GRSV -18.89 dBm
/rw“‘M 5.486694718 GHz
= il T2 Temp [T [T1 OFW

5.490 3 GHz
-10 u
Termp |2 W
1 1 4.91
=5 D1 flsr.;y, m h\‘\[__ o e
I /‘J\"MN,.’l \‘\L'\n

;;;ybﬂyw wﬂﬂhﬂ“iwmubm

<=
:
EIA

dBm

[--50

[-—60

I--70

Center 5.5 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:29:49
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Middle Channel

®

*RBW 500 kHz
*VBW 2 MHz

Delta 1 [T1 ]

0.01 dB

<=
:
EIA

/

L 1 NV

\i’ Temp

Ref 15 dBm *Att 40 dB SWT 20 ms 32.612179487 MHz
Offget 2.3 dB OBW 19.070512821 MHz
10 WSS T W e Markgr T {TT
~14
5.58325
o

T [T1 oBwW]
-3.56 dBm

5.590304487 GHz

2, [T1 OBW]

1 M‘
Wu dBm
--20 1 A

GHz

%ﬂn :
C

[--50

[-—60

I--70

Center 5.6 GHz

Date: 29.JAN.2013 09:25:52

Highest Channel

®

*Att

5 MHz/

40 dB

*RBW 500 kHz
*VBW 2 MHz
SWT 20 ms

Span 50 MHz

Delta 1 [T1 ]

Offget 2.3 dB

OBW 18.02884¢154 MHz

0 N S

jut=natie

T T {TIT

o

<=
:
EIA

i /

2| Temp |1
5

.69086

-10

1 Terp
t(q‘\ﬂ 1

2 [Tl OBW]

Dl _-19

[--50

[-—60

I--70

Center 5.7 GHz

Date: 29.JAN.2013 09:22:11
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802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) CHAIN A
Lowest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz

0.85 dB
Ref 15 dBm Att 40 dB SWT 20 ms 25.641025641 MHz
Offset 2.3 dB oBW 18.589743550 MHz
10 Markgr T TTT [T
%WWMWN\; b es amm
i 5.486939103 GHz
MR o Temp |1 [T1 OBW]
vzEw] 1.01 dBm

&

N .490709128 GHz
-10

B Temp |2 [T1 OBW]
D1 -16.¢4 L -0.06 dBm
--20 =N .509294872 GHz
WW m.

\,/\,\M

x

[--50

[-—60

I--70

Center 5.5 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:52:19

Middle Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz

0.34 dB
Ref 15 dBm Att 40 dB SWT 20 ms 40.224358974 MHz
offget 2.3 dB OBW 30.352564103 MHz
WA
10 S MaTRET T TTT
-13.86 dBm
5.578846¢154 GHz
o i \7 Temp |1 [T1 OBW]
v Iew] -4.41 dBm
|, |5-589663462 GHz
F-10—r ipoAd , s
v Temdd [Tl OFw]
it WS89 dBm Wi e
\ﬂﬁkl“dhj1
LA 5.610014026 ‘1:,
--30
--40
I--50
--60
--70
I--80
Center 5.6 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:48:38
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Highest Channel

®

RBW 500 kHz

Delta 1 [T1 ]

VBW 2 MHz 0.16 dB
Ref 15 dBm Att 40 dB SWT 20 ms 26.842948718 MHz
Offget 2.3 dB oBw 18.750004000 MHz
|10 vy METRET T T
i -17.21 dBm
1 w 5.6858171308 GHz
R o Temp |1 [T1 OBW]
~¢.34 dBm
5.690544872 GHz
--10
Temp |2 [T1 OBW]
1
D1 -16.6¢4 -Q.68 dBm
| "u 5.709294872 GHz
-20 4 |
;’uﬁ&Jf&im \huﬂhmmn
--40
-0
[-60
I--70
I-s0

Center 5.7 GHz

Date: 29.JAN.2013 09:44:53

5 MHz/

802.11 ac 20MHz: Channel 144. Total Bandwidth

®

RBW 500 kHz

Span 50 MHz

Delta 1 [T1 ]

VBW 2 MHz 0.15 dB
Ref 15 dBm Att 40 dB SWT 20 ms 36.778846154 MHz
Offget 2.3 dB oW 19.310897436 MHz
1o A A
A T MarReT T {TT
-1%.21 dBm
L T 5.699967949 GHz
R o Temp |1 [T1 OBW]
--10 \«. o
| Lz dBm
I-30
-40
I--50
[--60
-70
I--80

Center 5.72 GHz

Date: 29.JAN.2013 10:05:24
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26 dB BW inside UNII_3 sub-band:

® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz 24.67 dB
Ref 15 dBm Att 40 dB SWT 20 ms 21.858974359 MHz
offget 2.3 dB Markgr 1 [T1
10 + TIT o= —aEm
/UVLJVA”waﬁﬁva\\/FNNVA/\/ﬁvw\fw“\\ 5.703209128 GHz
o
/ \
- \"\,r
. L
FAAYWWTT 91 dBm
W v NMLI\MIM
--30
--40
I--50
--60
--70
_a0 i
Center 5.72 GHz 4 MHz/ Span 40 MHz
Date: 29.JAN.2013 10:43:56
® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz 24.07 dB
Ref 15 dBm Att 40 dB SWT 20 ms 10.384615385 MHz
offget 2.3 dB Markgr 1 [T1
10 ¥ 4B
/UVLJVAJwaﬁﬁva\\/FNNVA/K/W*f~\fNA\\ 5.725064103 GHz
o
/ \
-10 ;ﬁf, \th
S T A
iy ™ i) i S
Al
--30
--40
I--50
--60
--70
_a0 i
Center 5.72 GHz 4 MHz/ Span 40 MHz

Date: 29.JAN.2013 10:45:00
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802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) CHAIN B

Lowest Channel

®

RBW 500 kHz
VBW 2 MHz

Delta 1 [T1 ]

0.95

dB

Ref 15 dBm Att 40 dB SWT 20 ms 25.160256410 MHz
Offget 2.3 dB OBW 18.5 590 MHz
10 MaETRegT T TTT
w«hwwvwﬂfﬂw»JANJ _14.35 dBm
1 T2 5.487179487 GHz
MR o Temp |1 [T1 OBW]
~1.12 aBn
5.490709128 GHz
--10
Temp (2 [T1 OBW]
- -¢.98 dBm
- D1 -18.08 Jph 'y S SUOTOAE T g
-30 m*””wuj \Q‘MWA\*
--40
I--50
--60
--70
I--80
Center 5.5 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:33:24

Middle Channel

®

Ref 15 dBm Att 40 dB

RBW 500 kHz
VBW 2 MHz
SWT 20 ms

Delta 1 [T1 ]
0.11
.689102564

30

dB
MHz

Offget 2.3 dB

Ao

OBW 18.

990384

615

MHz

=

A
\_\;F

METRET

5

TTT

-15.

.584134

5 dBm

GHz

<=
:
EIA

-10

Temp

1

5.

[TL ogw

590464

2 dBm

SHz

\Vﬁin;ll
A

[T1 OBW

)1 -15% dBm
MvaM,A»AJ*”

5B

GHz

1“&@”v43\-

[--50

[-—60

I--70

Center 5.6 GHz 5 MHz/

Date: 29.JAN.2013 09:37:17
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Highest Channel

® *RBW 500 kHz Delta 1 [T1 ]
*VBW 2 MHz 0.02 dB
Ref 15 dBm *Att 40 dB SWT 20 ms 25.480769231 MHz
Offget 2.3 dB OBW 18.589743590 MHz
10 Markgr T+ (Tt

MM -19.42 aem|EM
: MV‘N{\V .687099359 GHz
-0 Temp [T [T1 OBW]
-3.93 dBm
LVL
5.690623000 GHz
F-10
Temp |2 [T1 OBW]
1 1 -4.26 dBm
pl -19. u:Juf s g0001d944 cpa

o

<=
:
EIA

[

[--50

[-—60

I--70

Center 5.7 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 09:41:59

802.11 ac 20MHz: Channel 144. Total Bandwidth.

® *RBW 500 kHz Delta 1 [T1 ]
*VBW 2 MHz 0.02 dB

Ref 15 dBm “Att 40 dB SWT 20 ms 33.413461538 MHz
Offset 2.3 dB OBW 18.590384615 MHz
e M\W MAETRET L (TL[]
14.25 dem|EM
A TP 5.703092949 GHz
= Temp [T [T1 OBW]
LVL
N 5.710464744 GHz

--10
WQ\/.'J& ABm

[--40

3DB

50

F-70

[--80

Center 5.72 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2013 10:08:36
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26 dB BW inside UNII_3 sub-band:

® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz 24.48 dB

Ref 15 dBm Att 40 dB SWT 20 ms 20.384615385 MHz
Offget 2.3 dB Markgr 1 [T1]|]
10 1 T§ s aBm
FWMWW\\ 5.70467%9487 GHz

o
/ \

--10

. w/ \\’\r

Tl % LAt 9 dBm !

N w‘“ﬂw

--30

[-—-40

--50

[--60

--70

a0 P

Center 5.72 GHz 4 MHz/ Span 40 MHz

Date: 29.JAN.2013 10:36:51

26 dB BW inside UNII_4 sub-band:

® RBW 300 kHz Delta 1 [T1 ]
VBW 1 MHz 24.50 dB

Ref 15 dBm Att 40 dB SWT 20 ms 8.076923077 MHz
offget 2.3 dB Markgr 1 [T1
10 i 55 B
/VVMJAAJAmewVJAV\fvaVA/Nﬂ{ﬂvaN\\ 5.725064103 GHz
o
/ \
--10
\k\qj 1
—— Lk o dACTO dBm a7
N w‘“ﬂw
--30
--40
I--50
--60
--70
l_s0 i
Center 5.72 GHz 4 MHz/ Span 40 MHz

Date: 29.JAN.2013 10:37:44
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802.11 n40 MHz and 802.11 ac 40 MHz modes (except channel 142) CHAIN A

Lowest Channel

Att 40 dB

RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Delta 1 [T1 ]
1.04

42.

467948718

dB
MHz

dB

OBW 36.

378203128

MHz

METRET

o

TTT

-20.

.4388525641

dBm
GHz

<=
:
EIA

-10

Temp

1

&

[T1 ofw]

.49189

dBm
SHz

D1 -19.

2 dBEm J‘

Temp

[T1 OBW]

9 dBm

¥

—20

eI

[--50

[-—60

I--70

Center

5.51 GHz

10 MHz/

Span 100 MHz

Date: 28.JAN.2013 17:12:45
® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.29 dB
Ref 15 dBm Att 40 dB SWT 20 ms 64.743589744 MHz
Offget 2.3 dB MR OBW 37.660256¢410 MHz
10 Wil \ Ik Markgr T Tt
\T'4 -12.59 dBm
B 5.555865%385 GHz
R o Temp |1 [T1 OBW]
.42 asm
Dl —L7. dBm M‘J}L § LT3 Ol
.16 dBm
;’]Qv""w 5.60858 GHz
--30
[-—40
[--50
[-—60
--70
[--80
Center 5.59 GHz 10 MHz/ Span 100 MHz
Date: 28.JAN.2013 17:16:20
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Highest Channel

® RBW 1 MHz Delta 1 [T1 ]
VEBW 3 MHz 0.01 dB
Ref 15 dBm Att 40 dB SWT 20 ms 62.467948718 MHz
Offget 2.3 dB OBW 37.179487179 MHz
10 AN A | N A
METRET T T
fl T -14.22 dBm
5.637467949 GHz
R o Temp |1 [T1 OBW]
v Iew] 1.46 dBm
. A i 5.65141(0256 GHz
o f yﬂ?ﬂird ‘\gcw; > [T1 oBwW]
4.57 dBm
;;;&u}”ﬂ S BeAcs 9744 cHz
--30
--40
I--50
--60
--70
I--80
Center 5.67 GHz 10 MHz/ Span 100 MHz

Date: 28.JAN.2013 17:21:03

802.11 ac 40MHz: Channel 142. Total Bandwidth

® REW 1 MHz Delta 1
VBW 3 MHz

Ref 15 dBm Att 40 dB SWT 20 ms 68.

[T1 ]

0.14
589743590

dB
MHz

Offget 2.
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26 dB BW inside UNII_3 sub-band:
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802.11 n40 MHz and 802.11 ac 40 MHz modes (except channel 142) CHAIN B

Lowest Channel
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Highest Channel
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802.11 ac 40MHz: Channel 142. Total Bandwidth.
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26 dB BW inside UNII_3 sub-band:
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802.11 ac 80 MHz mode (except channel 138) CHAIN A

Lowest Channel
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802.11 ac 80MHz: Channel 138. Total Bandwidth.
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26 dB BW inside UNII_4 sub-band:
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Middle Channel
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26 dB BW inside UNII_3 sub-band:

<§§> RBW 1 MHz
VBW 3 MHz

Ref 15 dBm Attt 40 dB SWT 20 ms

Delta

1 [T1 ]
19.56

82.692307692

dB
MHZ

Qffget 2. dB

Markgr 1 |[T1]|]

10 =Ig. 20 JBm
W/““W\_“MWM“/\”’\/5'6‘LZZ4 590 cHz
o kil el
/ \
F-10
1

L2 -
L ppw Dl 16809 dEm

F-30
F-40
F-50
F—-60
F-70
50 Tt
Center 5.69 GHz 10 MHz/ Span 100 MHz
26 dB BW inside UNII_4 sub-band:
® REW 1 MHz Delta 1 [T1 ]
VBW 3 MHz —-20.14 dB
Ref 15 dBm Att 40 dB SWT 20 ms 5.769230769 MHz
Offget 2. dB Markgr 1|[T1]|]
F10 TS6 OB
AT
LV//“”N“”J\f“”~“”Vx“\f\”ﬁvw“ ﬂﬂﬂ\\wﬂ5.7i493f897 GHz
TN,
L, /,\/W\/ Ty
/ \
F-10
A (L
ALl Dl -18.09 dBm 03

F-30

F-40

F-50

F-60

--70

F-80

Center 5.69 GHz 10 MHz/

Report N°(MIE): 38067RRF.003A1 Page 203 of 299

Span 100

MHzZ

2013-03-15



Section 15.407 Subclause (a) (2) / RSS-210 A9.2. (3). Maximum output power, Peak power spectral
density and antenna gain

SPECIFICATION

FCC 15.407: For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW (23.9¢ dBBm +

10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 1 W (30 dBm) or 17 dBm + 10 log B, where B is the 26-dB

emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17 dBm

in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the peak power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

RSS-210: For the band 5.47-5.725 GHz the maximum conducted output power shall not exceed 250
mwW (23.97 dBm) or 10 + 10 log10 B, dBm, whichever power is less. The power spectral density
shall not exceed 11dBm in any 1.0 MHz band. The maximum e.i.r.p. shall not exceed 1.0 W (30
dBm) or 17 + 10log B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.

For the band 5.725-5.825 GHz the maximum conducted output power shall not exceed 1.0 W (30
dBm) or 17 + 10 logl0 B, dBm, whichever power is less. The power spectral density shall not

exceed 17 dBm in any 1.0 MHz band. The maximum e.i.r.p. shall not exceed 4.0 W or 23 + 10 log10
B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.

Within the emission bandwidth, when the peak spectral density per MHz over any continuous
transmission exceeds the average (10 log10 B) value by more than 3 dB, the permissible power spectr
density shall be reduced by the excess amount.

RESULTS

The maximum conducted output power was measured using the channel power integration method
according to point C) 3) b) (Method SA-1) of Guidance 789033 DO1.

For channel 144 ac20MHz, channel 142 ac40 MHz and channel 138 ac80MHz the maximum
conducted output power was measured using the method according to point H) 2) b) (ii) (Integration
across the entire U-NII band) of the Guidance for IEEE 802.11ac and Pre-ac Device Emissions
Testing “Guidance 644545 V01 for IEEE802.11ac”.
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In the measure-and-sum approach for MIMO mode, the conducted emissiomr.pyabhsmit power or

power in specified bandwidth) is measured at each antenna port. The measured results at the variol
antenna ports are then summed mathematically to determine the total emission level from the device
Summing is performed in linear power units (mW—not dBm).

The peak power spectral density (PPSD) was measured using the method according to point E)
(Method SA-1) of Guidance 789033 DOL1.

For MIMO mode, the Measure and add 10 log (NANT) dB, (where NANT is the number of outputs)
technique was used according to the Guidance for Emission Testing of Transmitters with Multiple
Outputs in the Same Band 662911 D01 Multiple Transmitter Output v01r02 dated 9/26/2012.

With this technique, spectrum measurements are performed at each output of the device, and the quant
10 log (NANT) dB is added to each spectrum value before comparing to the emission limit. Number of
outputs = 2.

The e.i.r.p. levels are calculated by adding the declared maximum antenna gain (dBi).

For MIMO mode, the Guidance on directional Gain calculations according to the Guidance for Emission
Testing of Transmitters with Multiple Outputs in the Same Band 662911 D01 Multiple Transmitter
Output v01r02 dated 9/26/2012 was used.

The number of transmit antennas (NANT) are 2 and the number of spatial streams (Nss) are 2 an
therefore the Array Gain is 0 dB.
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1. 802.11a mode (see next plots).

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5500 MHz 13.46 18.46 2.28 7.28
5600 MHz 17.21 22.21 6.05 11.05
5700 MHz 13.16 18.16 2.00 7.00
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5500 MHz 13.27 18.27 2.14 7.14
5600 MHz 17.01 22.01 5.81 10.81
5700 MHz 12.50 17.50 1.38 6.38

Measurement uncertainty = +1.5 dB

Verdict: Pass

2.802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144). (see next plots).

Note: the test was performed with 802.11 n20 MHz mode which is the same modulation scheme as

802.11 ac 20 MHz.

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5500 MHz 13.48 18.48 2.11 7.11
5600 MHz 17.13 22.13 5.67 10.67
5700 MHz 13.04 18.04 1.90 6.90
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5500 MHz 12.67 17.67 1.29 6.29
5600 MHz 16.23 21.23 4.83 9.83
5700 MHz 12.61 17.61 1.23 6.23
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

Frequency Maximum conducted Maximum conducted | Total conducted Total output
output power Chain A| output power Chain B output power power e.i.r.p.
(dBm) (dBm) (dBm) A+B (dBm) A+B
5500 MHz 11.04 10.75 13.91 18.91
5600 MHz 14.54 13.79 17.20 22.20
5700 MHz 10.70 10.35 13.53 18.53
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 5 dBi
Frequency| PPSD/MHZ PPSD/MHz Total Total Total PPSD/MHz| Total PPSD/MHz
Chain A Chain B PPSD/MHz PPSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5500 MHz -0.26 -0.44 2.74 2.56 7.74 7.56
5600 MHz 3.19 2.47 6.19 5.47 11.19 10.47
5700 MHz -0.63 -0.92 2.37 2.08 7.37 7.08

Note 1: The quantity 10*og 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass

802.11 ac 20MHz. Channel 144

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted outpu  power e.i.r.p. (dBm) per sub- | e.i.r.p. (dBm) per
power (dBm) per| (dBm) per sub- band sub-band
sub-band band
UNIL 3 | UNII_4 | UNII_3 | UNII 4| UNII_3| UNIl 4| UNII_3| UNIl 4
5720 MHz 14.72 9.82 19.72 14.82 4.39 4.61 9.30 9.61
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted outpu  power e.i.r.p. (dBm) per sub- | e.i.r.p. (dBm) per
power (dBm) per| (dBm) per sub- band sub-band
sub-band band
UNIL 3 | UNII_4 | UNII_3 | UNII 4| UNII_3| UNIl 4| UNII_3| UNIl 4
5720 MHz 15.54 9.38 20.54 14.38 5.22 4.31 10.22 9.31
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

Frequency Maximum Maximum Total conducted Total output
conducted output, conducted output output power power e.i.r.p.
power per sub- power per sub- (dBm) (dBm)
band Chain A band Chain B
(dBm) (dBm)
UNIL_ 3 | UNIL 4 | UNII_ 3 | UNII_4 | UNIl_ 3| UNII_4 | UNII_3| UNIl 4
5720 12.73 5.53 12.72 6.03| 15.73 8.79 20.73 13.79
MHz
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 5 dBi
Freq. PPSD/MHz pey PPSD/MHz per Total Total Total Total PPSD/MHz
sub-band Chain| sub-band Chain| PPSD/MHz per| PPSD/MHz | PPSD/MHz per per sub-band
A (dBm) B (dBm) sub-band Chain| per sub-band| sub-band Chairj Chain B e.i.r.p.
A (dBm)* Chain B Ae.ir.p. (dBm) (dBm)
(dBm)*
UNIL3 | UNIL4 | UNI_3| UNI_4 | UNIL3 | UNIL4| UNI_3| UNIL4| UNI_3| UNI_4 UNII_3 UNII_4
5720 | 2.46 0.65 2.40 1.07| 5.46 3.65| 5.40| 4.077 104p  8.61 10.40 9.q
MHz

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 D01

3.802.11 n40 MHz and 802.11 ac 40 MHz modes (except channel 142). (see next plots).

Note: the test was performed with 802.11 n40 MHz mode which is the same modulation scheme as
802.11 ac 40 MHz.

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum conducte(li Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5510 MHz 10.25 15.25 -3.31 1.69
5590 MHz 16.76 21.76 3.22 8.22
5670 MHz 15.66 20.66 1.58 6.58
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CHAIN B

Maximum declared antenna gain = 5 dBi

Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)

5510 MHz 10.47 15.47 -3.07 1.93

5590 MHz 16.57 21.57 3.06 8.06

5670 MHz 15.66 20.66 2.30 7.30

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

Frequency | Maximum conducted outhIJt Maximum conducted | Total conducted Total output
power Chain A (dBm) output power Chain B output power power e.i.r.p.
(dBm) (dBm) A+B (dBm) A+B
5510 MHz 8.00 7.77 10.89 15.89
5590 MHz 13.65 13.57 16.62 21.62
5670 MHz 13.22 12.97 15.98 20.98
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 5 dBi
Frequency| PPSD/MHZ PPSD/MHz Total Total Total PPSD/MHz| Total PPSD/MHz
Chain A Chain B PPSD/MHz PPSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5510 MHz -5.13 -5.39 -2.13 -2.39 2.87 2.61
5590 MHz 0.47 0.33 3.47 3.33 8.47 8.33
5670 MHz -0.11 -0.28 2.89 2.72 7.89 7.72

Note 1: The quantity 10*og 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass
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802.11 ac 40MHz. Channel 142.

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted outpu  power e.i.r.p. (dBm) per sub- | e.i.r.p. (dBm) per
power (dBm) per| (dBm) per sub- band sub-band
sub-band band
UNIL 3 | UNII_4 | UNII_3 | UNII 4| UNII_3| UNIl 4| UNII_3| UNIl 4
5710 MHz 15.25 2.81 20.25 7.81 1.91 -1.5Y 6.91 3.4
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted outpu  power e.i.r.p. (dBm) per sub- | e.i.r.p. (dBm) per
power (dBm) per| (dBm) per sub- band sub-band
sub-band band
UNIL 3 | UNII_4 | UNII_3 | UNII 4| UNII_3| UNIl 4| UNII_3| UNIl 4
5710 MHz 15.65 3.08 20.65 8.08 2.32 -1.22 7.3 3.7

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

Frequency Maximum Maximum Total conducted Total output
conducted output, conducted output output power power e.i.r.p.
power per sub- power per sub- (dBm) per sub- (dBm) per sub-
band Chain A band Chain B band band
(dBm) (dBm)
UNIL_ 3 | UNIL 4 | UNII_ 3 | UNII_ 4 | UNIl_ 3| UNII_4 | UNII_3| UNIl 4
5710 13.35 0.93 13.31 0.59| 16.34 3.77 21.34 8.77
MHz
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 5 dBi
Freq. PPSD/MHz pey PPSD/MHz per Total Total Total Total PPSD/MHz
sub-band Chain| sub-band Chain| PPSD/MHz per| PPSD/MHz | PPSD/MHz per| Chain B e.i.r.p.
A (dBm) B (dBm) sub-band Chain| per sub-band| sub-band Chair]  per sub-band
A (dBm)* Chain B Ae.ir.p. (dBm) (dBm)
(dBm)*
UNIL3 | UNIL4 | UNI_3| UNI_4 | UNIL3 | UNIL4| UNI_3| UNIL4| UNI_3| UNI_4 UNII_3 UNII_4
5710 | 0.32 -3.32 0.22 -3.68 3.32 -0.32 3.22 -0.p8 8132 4.68 8.p2 4.
MHz

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict:

Pass
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4.802.11 ac 80 MHz mode (except channel 138). (see next plots).

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5530 MHz 8.81 13.81 -7.19 -2.19
5610 MHz 14.23 19.23 -1.45 3.55
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum conductetli Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5530 MHz 9.19 14.19 -6.71 -1.71
5610 MHz 14.23 19.23 -1.42 3.58

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

Frequency Maximum conducted Maximum conducted | Total conducted Total output
output power Chain A| output power Chain B output power power e.i.r.p.
(dBm) (dBm) (dBm) A+B (dBm) A+B
5530 MHz 6.42 6.60 9.52 14.52
5610 MHz 13.64 13.72 16.69 21.69
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 5 dBi
Frequency| PPSD/MHZ PPSD/MHz Total Total Total PPSD/MHz| Total PPSD/MHz
Chain A Chain B PPSD/MHz PPSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5530 MHz -9.34 -9.03 -6.34 -6.03 -1.34 -1.03
5610 MHz -1.58 -1.44 1.42 1.56 6.42 6.56

Note 1: The quantity 10*og 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass
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802.11 ac 80MHz.

Channel 138.

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted outpu  power e.i.r.p. (dBm) per sub- | e.i.r.p. (dBm) per
power (dBm) per| (dBm) per sub- band sub-band
sub-band band
UNIL 3 | UNII_4 | UNII_3 | UNII 4| UNII_3| UNIl 4| UNII_3| UNIl 4
5690 MHz 13.10 -2.81 18.10 2.19 -2.78 -7.13 2.2p 2.1
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted outpu  power e.i.r.p. (dBm) per sub- | e.i.r.p. (dBm) per
power (dBm) per| (dBm) per sub- band sub-band
sub-band band
UNIL 3 | UNII_4 | UNII_3 | UNII 4| UNII_3| UNIl 4| UNII_3| UNIl 4
5690 MHz 13.45 -2.73 18.45 2.27 -2.41 -6.98 2.59 -1.4

)8

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

Frequency Maximum Maximum Total conducted Total output
conducted output, conducted output output power power e.i.r.p.
power per sub- power per sub- (dBm) per sub- (dBm) per sub-
band Chain A band Chain B band band
(dBm) (dBm)
UNIL_ 3 | UNIL 4 | UNII_ 3 | UNII_ 4 | UNIl_ 3| UNII_4 | UNII_3| UNIl 4
5690 134 -3.18 13.35 -2.62 16.38 0.11 21.38 5.11
MHz
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 5 dBi
Freq. PPSD/MHz pey PPSD/MHz per Total Total Total Total PPSD/MHz
sub-band Chain| sub-band Chain| PPSD/MHz per| PPSD/MHz | PPSD/MHz per per sub-band
A (dBm) B (dBm) sub-band Chain| per sub-band| sub-band Chairj Chain B e.i.r.p.
A (dBm)* Chain B Ae.ir.p. (dBm) (dBm)
(dBm)*
UNIL3 | UNIL4 | UNI_3| UNI_4 | UNIL3 | UNIL4| UNI_3| UNIL4| UNI_3| UNI_4 UNII_3 UNII_4
5690 | -2.27 -6.90 -2.21 -6.66 0.73 -390 0.79 -366 5[/3 1.40 579 1.
MHz

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict:

Pass
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802.11a mode CHAIN A
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802.11a mode CHAIN B
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802.11 n20 MHz modes (except channel 144) CHAIN A

Lowest Channel

®
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802.11 ac 20MHz : Channel 144

Power and PPSD in sub-band UNII_3:

RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 4.39 dBm
5.716300000 GHz

Ref 16.1 dBm Att 50 4B SWT 20 ms

| gl 2ffeet 1.1 de 1

|, -
[

- | .
= %

| 4 SWE 100 of 100

-5
-6

7 FL

| -3

Center 5.5975 GHz 27.5 MHz/ Span 275 MHz

Tx Channel
Bandwidth 255 MHz Power 14.72 dBm

Power and PPSD in sub-band UNII 4:

REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 4.61 dem
5.726464615 GHz

Ref 16.1 dBm Att 50 dB SWT 20 ms

| 10—Offget 1.1 dB
- L |

o
o,
R N
30

swp| 100 of \IBE-—__

-—40

F—-50

—60

=-70

| —80

Center 5.775 GHz 12 MHz/ Span 120 MHz

Tx Channel
Bandwidth 100 MH=z Power 9.82 dBm

Report N°(MIE): 38067RRF.003A1 Page 216 of 299 2013-03-15



802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) CHAIN B
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®
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802.11 ac 20MHz : Channel 144
Power and PPSD in sub-band UNII_3:
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802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) MIKIBAIN A+B

Lowest Channel. Port A
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Middle Channel. Chain B
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802.11 ac 20MHz : Channel 144

Power and PPSD in sub-band UNII_3: Port A
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Power and PPSD in sub-band UNII_3: Port B
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802.11 n40 MHz modes (except channel 142) CHAIN A

Lowest Channel

®
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802.11 ac 40MHz : Channel 142

Power and PPSD in sub-band UNII_3:
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802.11 n40 MHz modes (except channel 142) CHAIN B

Lowest Channel
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802.11 ac 40MHz : Channel 142

Power and PPSD in sub-band UNII_3:
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VBW 3 MHz -1.22 dem

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.726367602 GHz
| g Offslet 1.1 §m
1|
e g\
F-10 \
1 o S
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| _yo_swp| 100 of| 100
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Bandwidth 100 MHz Power 3.08 dBm

Report N°(MIE): 38067RRF.003A1 Page 226 of 299 2013-03-15



802.11 n40 MHz modes (except channel 142) MIMCHAIN A+B

Lowest Channel. Port A

RBW 1 MHz Marker 1 [Tl ]
VBW 3 MHz 5.13 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.503200000 GHz
| 1g—offser 1.1 4B
) 1
' STSIIN N
-10 “\
L o .
JAVG] \
-30
TRG -31
| s 5T~ 100 ™~
-50
--60
-70
|--80
Center 5.51 GHz 8 MHz/ Span 80 MHz
Tx Channel
Bandwidth 42.468 MHzZ Power 8.00 dBm

Lowest Channel. Port B

RBW 1 MHz Marker 1 [T1
VBW 3 MHz -5.39 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.501200000 GHz

| 1g—offser 1.1 4B

-y 1
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|JAV G| \
=30

TRG -31 /E%_/?X’Bm
| sgmsiiol1ooort™ 00 S
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--60

l--70

| -80

Center 5.51 GHz 8 MHz/ Span 80 MHz

Tx Channel
Bandwidth 42.468 MHz Power 7.77 dBm

Middle Channel. Port A

RBW 1 MHz Marker 1 [T1
VBW 3 MHz 0.47 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.586700000 GHz

| 1g—offser 1.3 4B

e

. SBHUNE S SO

I / \

= L j’// \,\\

I TRG 2ty dBm
|=—org—=®P 100 | 100 ]

--50

--60

l--70

| -80

Center 5.59 GHz 10 MHz/ Span 100 MHz

Tx Channel
Bandwidth 64.743 MHzZ Power 13.65 dBm
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Middle Channel. Chain B

RBW 1 MHz
VBW 3 MHz

Marker 1 [T1 ]
0.33 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.593900000 GHz
| 1g—offser 1.1 4B
1
-0 e VJ+ Y '““wrm\
., / \
BT |20
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=it TR —are e —
le—gg—eme 100 of| 00 —
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|--¢0
l--70
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Center 5.59 GHz 10 MHz/ Span 100 MHz
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Bandwidth 54.167 MHz Power

Highest Channel. Port A

RBW 1 MHz
VBW 3 MHz

13.57 dBm

Marker 1 [T1 ]
-0.11 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.661300000 GHz
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| -80

Center 5.67 GHz 10 MHz/
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Bandwidth 62.468 MHz Power

Highest Channel. Port B

RBW 1 MHz
VBW 3 MHz

Ref 16.1 dBm Att 50 dB SWT 20 ms

Span 100 MHz

13.22 dBm

Marker 1 [T1 ]
-0.28 dBm
5.661600000 GHz

| 1g—offser 1.1 4B
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I / \

1 R
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30 - ,/’/
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Bandwidth 54.327 MHz Power
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802.11 ac40MHz : Channel 142

Power and PPSD in sub-band UNII_3: Port A

@

RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 0.32 dBm
Ref 16.1 dBm Att SWT 20 ms 5.703375000 GHz
| ol offser 1.1 am -
-0 X "

r M
- | \
- / \
-3
TRG —-33{3 dBm
|_qp_SWE 100 of 100
-5
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| -6
Center 5.5975 GHz 27.5 MHz/ Span 275 MHz
Tx Channel
Bandwidth 255 MHz Power 13.35 dBm
Power and PPSD in sub-band UNII_4: Port A

RBW 1 MHz Marker 1 [Tl ]

VBW 3 MHz -3.32 dBm
Ref 16.1 dBm AtT SWT 20 me 5.725684615 GHz
10 ffgler. 1.1 4B

1

T
——10 I T |l -\
--20
[, W
EPIER A 11D k4 5\%‘%5“—- -
--50
--60
—-70 T
| -80
Center 5.775 GHz 15 MHz/ Span 150 MHz
Tx Channel
Bandwidth 100 MHz Power 0.%3 dBEm
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Power and PPSD in sub-band UNII_3: Port B

RBW 1 MHz
VBW 3 MHzZ

Ref 16.1 dBm Att 50 dB SWT 20 ms

Marker 1 [T1 ]
0.22 dBm
5.702550000 GHz

| o Offget 1.1 4

1

x. |
r n

I \

1 R
AV G| /J \
| _3 L~
[ owr T 2315 ART
-5
--¢
-7 E[L
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Center 5.5975% GHz 27.% MHz/ Span 275 MHz
Tx Channel
Bandwidth 255 MHz Power 13.31 dBm

Power and PPSD in sub-band UNII_4: Port B

RBW 1 MHz
VBW 3 MHz

Marker 1 [T1 ]
-3.68 dBm

Ref 16.1 dBm ATT 50 dB SWT 20 ms 5.725684615 GHz
| 1g—Qffslet 1.1 dB
1
——Lod4—+ i J “\
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AV G
=30 i
o s | T a2 5\¥H§E_
F-50
-0
—-70 il
| -80
Center 5.775 GHz 15 MHz/ Span 150 MHz
Tx Channel
Bandwidth 100 MH=z Power 0.595 dBm
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802.11 ac80 MHz modes (except channel 138) CHAIN A

Lowest Channel

REW 1 MHzZ Marker 1 [T1 ]
VBW 3 MHz -7.19 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.522320000 GHz
| 1o Offset 1 @B
=0
10 ,w»w\.-\,‘ww-vwxwvw\ | WOSANANAp A  a NW
il v \r\muwwﬁ\
mE | [
20
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Center 5.53 GHz 12 MHz/ Span 120 MHz
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Bandwidth 81.57 MHz Power 8.81 dBm
Highest Channel
RBW 1 MHz Marker 1 [T1
VBW 3 MHz -1.45% dBm
Ref 16.1 dBm ATt 50 dB SWT 20 ms 5.602320000 GHz
| 1p—Qffslet | 1.1 dB
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1
iy ,—M"‘WM WWM

—-20
3 dBm

\
\

R Lee————
| 4o swe| 100 of| 100

—-50

-€0
70

- —-80

Center 5.61 GHz

Tx Channel

Bandwidth 88.141 MHz
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802.11 ac80MHz : Channel 138

Power and PPSD in sub-band UNII_3:

RBW 1 MHz Marker 1 [T1
VBW 3 MHz -2.78 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.663025000 GHz

| oL offset 1.1 $R
1
B — el )
Mzl
AV G| J \
5 N
oo Thho 2215 ART
-5
-6
7 E[T
| -8
Center 5.5975 GHz 27.5 MHz/ Span 275 MHz

Tx Channel
Bandwidth 255 MHz Fower 13.10 dBm

Power and PPSD in sub-band UNII_4:

RBW 1 MHz Marker 1 [T1
VBW 3 MHz -7.13 dBm

Ref 1le.l dBm Att 50 dB SWT 20 ms 5.725715385 GHz

1
=
—F/
=5

| _40_owp | 100

Center 5.775 GHz 15 MHz/ Span 150 MHz

Tx Channel
Bandwidth 100 MHz Power —-Z.81 dBm
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802.11 ac80 MHz modes (except channel 138) CHAIN B

Lowest Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -6.71 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.537200000 GHz
| |y Offsler 1 4B
-0 +
L 10 e, pgrn st | o Do, e
/»-qu-'—vy*m v -uwvw«-\
[ oy SN
avG) \
0 TrRG_W33]o am \
1m
f—~yg—=wr 100 of | 100
[--50
|--60
--"70
| -80
Center 5.53 GHz 12 MHz/ Span 120 MHz
Tx Channel
Bandwidth 81.57 MHz Power S.1% dBm
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M"‘""‘m’ -
| —4g_SWP 100 of 100 IS
——50
-60
-70
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Bandwidth 83.461 MHz Power 14.23 dBm
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802.11 ac80MHz : Channel 138

Power and PPSD in sub-band UNII_3:

RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz —2.41 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.681375000 GHz
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Bandwidth 255 MHz Power 13.45 dBm

Power and PPSD in sub-band UNII_4:

RBW 1 MHz Marker 1 [Tl ]
VBW 3 MHz —-6.98 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.725475000 GHz
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|— [T
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[--50
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802.11 ac80 MHz modes (except channel 138) MIMZHAIN A+B

Lowest Channel. Port A

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -9.34 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.538880000 GHz
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e A ) A N
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Bandwidth 81.57 MHz Power 6.42 dBm
Lowest Channel. Port B
RBW 1 MHz Marker 1 [T1
VBW 3 MHz -9.03 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.522200000 GHz
| g—offser 1 4e
o I
F-10 aaan T P N
B e B ™
20
ave / l
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g gemS WD L noY OF | 100
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--60
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Center 5.53 GHz
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Bandwidth 81.57 MHz
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Highest Channel. Port A

RBW 1 MHz
VBW 3 MHz

Marker 1 [T1
-1.58 dBm

Ref 16.1 dBm Att 50 dB SWT 20 ms 5.603760000 GHz
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-1.44 dBm
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802.11 ac80MHz : Channel 138

Power and PPSD in sub-band UNII_3: Port A

REW 1 MHzZ Marker 1 [T1 ]

VBW 3 MHz -2.27 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.681375000 GHz
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Power and PPSD in sub-band UNII_4: Port A
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VBW 3 MHz —-6.90 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.725567308 GHz
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802.11 ac80MHz : Channel 138

Power and PPSD in sub-band UNII_3: Port B

RBW 1 MH=z Marker 1 [T1l
VBW 3 MHz —-2.21 dBm
Ref 16.1 dBm Att 50 dB SWT 20 ms 5.681375000 GHz
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Power and PPSD in sub-band UNII_4: Port B
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VBW 3 MHz —-6.66 dBm
Ref 1¢.1 dBm Att 50 dB SWT 20 ms 5.727730769 GHz
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Section 15.407 Subclause (b) (3) / RSS-210 A9.2. (3). Undesirable radiated emissions (Transmitter)
1to 40 GHz

SPECIFICATION

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz banc
shall not exceed an EIRP of —27 dBm/MHz (68.23 dBuV/m at 3 m distance).

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209(a) (see §15.205(c)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2z) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 40000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emissio
limits in these three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 2
dB above the indicated values in the table is specified when measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360
to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 1m for the frequency range 1 GH:
40 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrun
analyzer. This correction factor includes antenna factor, cable loss and pre-amplifiers gain.

The equipment transmits continuously in the selected channel so it is not necessary a duty cycl
correction factor.
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Frequency range 30 MHz-1 GHz
The spurious signals detected do not depend on either the operating channel or the modulation mode.

See test results in Appendix A for details.

Frequency range 1 GHz-40 GHz

The results in the next tables show the maximum measured levels in the 1-40 GHz range including th
restricted band 5.35-5.46 GHz and adjacent bands 5.46-5.47 GHz and 5.725-5.825 GHz (see next plots)

For OFDM modulation modes (802.11g, 802.11n20, 802.11n40 and 802.11ac80), a preliminary
measurement in the central channel in the range 1-18 GHz was performed to determine the worst cas
The lowest channel was measured for out-of-band emissions for the worst case (802.11a). The highe
channel was measured for out-of-band emissions for channel 144 (ac20 mode 5720 MHZz) since th
adjusted transmit power is higher than channel 140 (802.11a mode 5700 MHz) in both SISO and MIMO
modes.

The field strength at the band edges was evaluated for each mode and on each chain individually on tt
lowest and highest channels at the rated power for the channel under test. Where the power at the ed
channels was lower than the power at the center channels additional measurements were made at 1
adjacent channels. Single transmission at each chain and simultaneous transmission at both chains mot
were fully evaluated.

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with averag
detector for checking compliance with the average limit.

1. WiFi 5GHz 802.11 a mode.

Lowest frequency (100) 5500 MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46
GHz and 5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 60.12 +4.09
5.4600 Y
Average 48.32 +4.09
5.4676 \' Peak 62.31 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 60.04 +4.09
5.4600 \Y
Average 47.12 +4.09
5.4671 \' Peak 60.83 +4.09
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Middle frequency (120) 5600 MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
11.2019 V Peak 47.05 +4.09
16.8137 V Peak 45.31 +4.09
22.3974 V Peak 51.08 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
11.2019 V Peak 48.74 +4.09
22.3974 \' Peak 53.83 +4.09

Highest frequency (140) 5700 MHz. Out-of-band spurious emissions inside adjacent band 5.725-5.82"

GHz.
Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.725 Y Peak 60.71 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.725 Y Peak 60.54 +4.09

Channel 104 (5520 MHz): Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz and
5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 60.78 +4.09
5.4198 \Y
Average 47.60 +4.09
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Chain B

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 60.63 +4.09
5.3676 Y
Average 47.48 +4.09

Channel 136 (5680 MHz). Out-of-band spurious emissions inside adjacent band 5.725-5.825 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.8169 Y Peak 61.16 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.8212 Y Peak 60.90 +4.09

Verdict: PASS

2. WiFi 5GHz 802.11 n20 mode

Lowest frequency (100) 5500 MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46

GHz and 5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 61.28 +4.09
5.4700 \Y
Average 47.82 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 60.83 +4.09
5.4700 \Y
Average 47.51 +4.09
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Chain A+B

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 60.35 +4.09
5.46 Y
Average 47.35 +4.09

Middle frequency (120) 5600MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
16.7969 \' Peak 43.76 +4.09
22.3974 V Peak 51.06 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
11.2019 V Peak 46.25 +4.09
22.3974 V Peak 52.90 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
11.20192 V Peak 46.27 +4.09
22.39743 \ Peak 51.93 +4.09

Highest frequency (140) 5700 MHz. Out-of-band spurious emissions inside adjacent band 5.725-5.82"

GHz.
Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.7260 \' Peak 62.33 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
5.7260 \' Peak 61.62 +4.09
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Chain A+B

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.7250 Vv Peak 61.06 +4.09

Channel 104 (5520 MHz): Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz and

5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 61.16 +4.09
5.4263 Y
Average 47.86 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 61.33 +4.09
5.4200 Y
Average 47.52 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 60.65 +4.09
5.4695 Y
Average 47.49 +4.09

Channel 136 (5680 MHz). Out-of-band spurious emissions inside adjacent band 5.725-5.825 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.8070 \' Peak 60.97 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.7638 \' Peak 61.42 +4.09
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Chain A+B

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.8225 Vv Peak 61.32 +4.09

802.11 ac 20MHz:

Channel 144 (5720 MHz). Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
17.1600 V Peak 45.46 +4.09
22.8800 \' Peak 52.78 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
11.4371 V Peak 46.63 +4.09
22.8800 \' Peak 52.88 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
11.4371 V Peak 46.59 +4.09
22.8800 \' Peak 52.89 +4.09
Verdict: PASS
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3. WIiFi 5GHz 802.11 n40 mode

Lowest frequency (102) 5510MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz

and 5.46-5.47 adjacent band. Highest levels in bands.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.4594 V Peak 61.84 +4.09
5.4600 \ Average 48.02 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.4644 vV Peak 60.77 +4.09
5.4600 V Average 47.72 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 60.65 +4.09
5.4695 Y
Average 48.95 +4.09

Middle frequency (118) 5590 MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
22.3590 \Y; Peak 51.50 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
22.3590 \Y Peak 53.14 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
22.3590 \Y; Peak 52.03 +4.09
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Highest frequency (134) 5670MHz. Out-of-band spurious emissions inside adjacent band 5.725-5.82¢

GHz.
Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.7256 \' Peak 62.38 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.7256 \Y Peak 61.33 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.8206 \' Peak 60.79 +4.09

Channel 110 (5550 MHz). 5510MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46

GHz and 5.46-5.47 adjacent band. Highest spurious levels in bands.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.4646 \Y Peak 61.13 +4.09
5.4578 \ Average 48.17 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
5.3886 \Y Peak 60.99 +4.09
5.4586 \ Average 47.91 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2z) (dBpV/m) Uncertainty (dB)
5.4536 V Peak 60.51 +4.09
5.4668 \ Average 48.53 +4.09
Verdict: PASS
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4. WiFi 5GHz 802.11 ac80 mode

Lowest frequency (106) 5530MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46 GH:z
and 5.46-5.47 adjacent band. Highest spurious levels in bands.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.4642 \% Peak 62.06 +4.09
5.4700 \% Average 48.63 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.4628 \% Peak 62.97 +4.09
5.4470 \% Average 48.62 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.80 +4.09
5.4626 \%
Average 48.35 +4.09

Middle frequency (122) 5610MHz. Out-of-band spurious emissions in the 1-40 GHz range and emissions
inside restricted band 5.35-5.46 GHz and 5.46-5.47 GHz / 5.725-5.825 GHz adjacent bands.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.4500 V Peak 61.21 +4.09
5.4600 \ Average 48.00 +4.09
5.7644 V Peak 61.36 +4.09
22.4360 Vv Peak 51.60 +4.09
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
5.4315 V Peak 60.96 +4.09
5.4600 \ Average 47.63 +4.09
5.7915 V Peak 61.99 +4.09
22.4360 V Peak 51.88 +4.09
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Chain A+B

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 62.85 +4.09
5.4654 \%

Average 49.20 +4.09

5.79150 \% Peak 60.76 +4.09

22.4360 V Peak 52.78 +4.09

Verdict: PASS
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FREQUENCY RANGE 1 GHz to 7 GHz.
1. WiFi 5GHz 802.11 a mode

Lowest frequency (100) 5500 MHz.

RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B.
Middle frequency (120) 5600 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B.
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2. WiFi 5GHz 802.11 n20 mode
Middle frequency (120) 5600 MHz.

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBpvV/m Att 0 dB SWT 1 s
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A, Chain B and
Chain A+B.

802.11ac20 mode: CH 144 5720 MHz.

® RBW 1 MHz
VBW 1 MHz
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Date: 28.JAN.2013 09:38:26

Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A, Chain B and
Chain A+B.
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3. WiFi 5GHz 802.11 n40 mode
Middle frequency (118) 5590 MHz.

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
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A et
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A, Chain B and
Chain A+B.

4. WiFi 5GHz 802.11 ac80 mode
Middle frequency (122) 5610 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A, Chain B and
Chain A+B.
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FREQUENCY RANGE 7 GHz to 12.75 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency (100) 5500 MHz.
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Middle frequency (120) 5600 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency (120) 5600 MHz.
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Chain A+B
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Chain B
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3. WIiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.
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Chain A+B

@
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency (122) 5610 MHz.
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Chain B
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency (100) 5500 MHz.

Chain A

@

1 PK
VIEW

Chain B

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz
Ref 70 dBpvV/m Att dB SWT 1 s
T Dl 68.2} dB*
60
D2 5p dB*
° [
WHMWMM MMWM
A e A A A TS
|~
Vs [~~~
’\"WM
20
10
o
F-10
F-20
-30
Start 12.75 GHz 525 MHz/ Stop 18 GHz

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuV/m Att dB SWT 1 s
Y D1 68.2}3 dB*
&0
D2 53 dB*
s | A1
N W O i e N N i ind
SR AP N
'-“"/\A_/W
Vi [~
[ e
20
10
o
F-10
--20
-30
Start 12.75 GHz 525 MHz/ Stop 18 GHz

Report N°(MIE): 38067RRF.003A1

Page 261 of 299

2013-03-15



Middle frequency (120) 5600 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency (120) 5600 MHz.
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Chain B
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3. WIiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.
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Chain A+B
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4. WiFi 5GHz 802.11 ac80 mode
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FREQUENCY RANGE 18 GHz to 26 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency (100) 5500 MHz.
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Middle frequency (120) 5600 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency (120) 5600 MHz.
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Chain A+B
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Chain B

1 PK
VIEW

Chain A+B

@

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
7o D1 68.2} dB*
eo
D2 5§ dB*
Fso
a0
[ IO NN N . o
/\-/"’\/“W ‘-\/W\
30
20
10
o
F-10
-20

Start 18 GHz

800 MHz/

RBW 1 MHz
VBW 1 MHz

Stop 26 GHz

Ref 80 dBuV/m Att 0 dB SWT 1 s
80
[0 D1 68.2} dB*
60
D2 5B dB*

50

40

30

20

F10

F-10

-20

Start 18 GHz

Report N°(MIE): 38067RRF.003A1

800 MHz/

Page 273 of 299

Stop 26 GHz

2013-03-15



3. WIiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.
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Chain A+B
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Chain B
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FREQUENCY RANGE 26GHz to 40GHz.

No spurious signals were found in all modulations and channels tested.
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Radiated spurious emissions at band-edges and inside restricted band 5.35 — 5.46 GHz and
adjacent band 5.46 — 5.47 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest Channel (100) 5500 MHz. Chain A.
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Channel 104. 5520MHz. Chain A.
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2. WiFi 5GHz 802.11 n20 mode

Lowest Channel (100) 5500MHz. Chain A.
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Lowest Channel (120) 5500MHz. Chain A+B.
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Channel 104. 5520MHz. Chain A.
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Channel 104.
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5520MHz. Chain A+B.
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3. WIiFi 5GHz 802.11 n40 mode

Lowest Channel (102) 5510MHz. Chain A.
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Lowest Channel (102) 5510MHz. Chain A+B.
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Channel 110F. 5550MHz. Chain A.
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Channel 110F. 5550MHz. Chain A+B.
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4. WiFi 5GHz 802.11 ac80 mode

Lowest Channel (106) 5530MHz. Chain A.
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Lowest Channel (106) 5530MHz. Chain A+B.
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Channel 122. 5610MHz. Chain A.
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Channel 122. 5610MHz. Chain A+B.
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Radiated spurious emissions at band-edges and inside adjacent band 5.725 — 5.825 GHz.

1. WiFi 5GHz 802.11 a mode

Channel 136. 5680MHz. Chain A.
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Highest Channel (140) 5700 MHz. Chain A.
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2. WiFi 5GHz 802.11 n20 mode

Channel 136. 5680MHz. Chain A.
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Channel 136. 5680MHz. Chain A+B.
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Highest Channel (140) 5700 MHz. Chain B.
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3. WIiFi 5GHz 802.11 n40 mode
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Highest Channel (134) 5670 MHz. Chain A+B.
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Middle Channel (122) 5610 MHz. Chain B.
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