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Appendix D —Test result for 5.725 GHz — 5.85 GH
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TEST CONDITIONS

Power supply (V):
Vnominalz 3.3 Vdc

Type of power supply = DC voltage from NGFC 30x86tthoard.
Type of antenna = External attachable PIFA antenna.
Declared Gain for antenna = 5 dBi

Operating frequencies in the sub-band 5.725-5.85 GH
-For IEEE 802.114a, the equipment uses channels1b49,165.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channdéls 157, 165.
For 40 MHz bandwidth the equipment uses channels 150.

-For IEEE 802.11ac, there are three bandwidths:

For 20 MHz bandwidth the equipment uses channés 157, 165.
For 40 MHz bandwidth the equipment uses channels 150.
For 80 MHz bandwidth the equipment uses channel 155

TEST FREQUENCIES:

For WiFi a/n20/ac20:

Lowest channel (149): 5745 MHz
Middle channel (157): 5785 MHz

Highest channel (165): 5825 MHz
For WiFi n40/ac40:

Lowest channel (151): 5755 MHz
Highest channel (159): 5795 MHz
For WiFi ac80:

Middle channel (155): 5775 MHz

The test set-up was made in accordance to the gjgmevisions of ANSI C63.10: 2009 and FCC KDB 7830
D02 General UNII Test Procedures New Rules v01 dl&@/06/2014 and FCC KBD 662911 D01 Multiple
Transmitter Output v02r01 dated 10/31/2013.

For radio testing purposes the card was instaliealtest fixture. The test fixture is connected taptop computer
and dc power supplied. The laptop computer was tesednfigure the EUT to continuously transmit atpecified
output power with different modes and modulationesoes.

The data rates of 6Mb/s for 802.11a, HTO (SISO)8faie.11n20/ac20 and n40/ac40, and VHTO (SISO) GarBL
ac80 were selected based on preliminary testingideatified those rates corresponding to the woestes for
output power and spurious levels at the band edges.
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The field strength at the band edges was evaldatezhch mode and on each chain individually onldest and
highest channels at the rated power for the chamméér test. Where the power at the edge chanredslawer
than the power at the center channels additionasorements were made at the adjacent chanBiigle
transmission at each chain and simultaneous trasgmiat both chains modes were fully evaluated.

The PC was using the Intel test utility DRTU Versi®RTU 1.7.3-859".
During transmitter test the EUT was being contbliy the Intel DRTU tool to operate in a continudansmit
mode on the test channels as required and in ddbk different modulation modes.

The conducted RF output power at each chain wasstdj according to the client’s supplied Targetesl(see
following table) using the Intel DRTU tool and maeReg the power by using a calibrated average poneter.
Measured values for adjustment were within -0.2+@83 dB respect to the Target values.

RF conducted output power target values

BW Channel / SISO SISO MIMO at both
Mode (MHz) | Freq (MHz2). Chain A | Chain B ports A and B
(dBm) (dBm) (dBm)
5.725-5.85GHz Band | 802.11a 20 149 / 5745 16 15.5 n/a
157 /5785 15.5 15 n/a
165 /5825 16 15 n/a
802.11n 20 149 /5745 16 155 13.50
157 /5785 15.5 15.5 13.50
165/ 5825 16 15 13.50
802.11n* 40 151 /5755 16.5 16.5 16.50
159 /5795 16.5 16.5 16.50
802.11ac 80 155 /5775 16.5 16.5 16.50

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shield@a and it is connected to the spectrum analydegusw loss
RF cables with sma type connectors. The readinpeénspectrum analyzer is corrected taking into actohe
cable loss.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechbamber. The measurement antenna is situatedistaace of
1m for the frequency range 1 GHz-40 GHz (1 GHz-H& ®ouble ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-40 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per d¥#zas used to normalize the measured data for rdeteg
compliance.

The equipment under test was set up on a non-ctimdiferooden) platform one meter above the grouadgpand
the situation and orientation was varied to finel thaximum radiated emission. It was also rotat€}?.36

Measurements were made in both horizontal andcaéianes of polarization.
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RESULTS
1. 802.11a modésee next plots).

99 % and 26 dB Bandwidth

AT4

CHAIN A
Lowest frequency] Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
99% bandwidth (MHz) 16.73 16.63 16.61
26 dB bandwidth (MHz) 25.06 22.59 23.56
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
99% bandwidth (MHz) 16.65 16.62 16.65
26 dB bandwidth (MHz) 23.41 23.52 23.04
Measurement uncertainty (kHz) +21.7
2. 802.11 n20 MHz and 802.11 ac 20 MHz modésee next plots).
CHAIN A
Lowest frequency] Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
99% bandwidth (MHz) 17.79 17.77 17.81
26 dB bandwidth (MHZz) 24.35 23.96 24.67
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
99% bandwidth (MHz) 17.76 17.76 17.78
26 dB bandwidth (MHz) 23.81 24.11 24.72
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n20 MHzlenwhich is the same modulation scheme as 802.11 ac

20 MHz.
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3.802.11 n40 MHz and 802.11 ac 40 MHz modésee next plots).

CHAIN A
Lowest frequency Highest frequency
5755 MHz 5795 MHz
99% bandwidth (MHz) 36.12 36.10
26 dB bandwidth (MHz) 44.10 44.12
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Highest frequency
5755 MHz 5795 MHz
99% bandwidth (MHz) 36.13 36.12
26 dB bandwidth (MHz) 44.48 43.78
Measurement uncertainty (kHz) +21.7

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

4.802.11 ac 80 MHz moddsee next plots).

CHAIN A
Frequency
5775 MHz
99% bandwidth (MHz) 75.23
26 dB bandwidth (MHZz) 89.84
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5775 MHz
99% bandwidth (MHz) 75.15
26 dB bandwidth (MHz) 88.45
Measurement uncertainty (kHz) +21.7
Report No: (NIE)

43117RRF.003 Page 290 of 392 2014-10-03



AT4 wireless, S.A.
Parque Tecnoldgico de Andalucia, O,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A ’ 4

www.atdwireless.com - C.I.F. A29 507 456 WireLess

802.11a mode CHAIN A
Lowest Channel

% Agilent

Ref 15 dBm Atten 38 dB

#Peak

I_EIQ T e i S

t F | =1

e/ 3 A s ikt

Dffst o o

DSt L v,

dB

Lafy

Ml 52

Center 5.745 88 GHz Span 38 MHz

#Res BW 306 kHz #YBH 1 MHz Sweep 1AGE ms (1006 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
16 731? MHZ ®xdB -76.00 JdB

Transmit Freq Error  -38.874 kHz
¥ dB Bandwuidth 25861 MHz

Middle Channel

# Agilent

Ref 15 dBm Atten 30 dB

#Peak

Log PP LRl e o S L LN

16 H} H‘?

dB/ » ) o

Offst A Hy

24 e Wiy,

dB

LaRw

ML 32

Center 5.785 80 GHz Span 30 MHz

#Res BH 308 kHz #\BH 1 MHz Sweep 1.066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.00 7
16.6323 MH= ¥ dB -26.08 B

Transmit Freq Error -18.291 kHz
% B Bandwidth 22.589 MHz
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Highest Channel

- Agilent

Ref 15 oBm Atten 30 dB

#Peak

LDg ) ek X ‘Mwwwwmnu -

dB/ o oy

Offst | Dnde g

2.4 e et

dB

Lafy

Ml 52

Center 5.825 86 GHz Span 38 MHz

#Res BH 200 kHz #BH 1 MHz Sweep 1,866 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
16.6096 MH= x dB -26.00 dB

Transmit Freq Error  -27.172 kHz
% dB Bandwidth 23,559 MH=z

802.11a mode CHAIN B
Lowest Channel

% Agilent

Ref 15 dBm Atten 36 dB

#Peak

I_Elg MMM Wm‘}

dB/ Jor M

Offst H;#wﬂ*”“1 “Wﬂﬂﬂnﬁa&m

2.4 et e

dB

LaPwy

Ml 52

Center 5.745 @8 GHz Span 38 MHz

#Res BH 306 kHz #/BH 1 MHz Sweep 1.A66 ms (1006 pts)

Occupied Bandwidth Occ BH % PWr  99.00 7
15 5494 MHZ ¥ dB  -Z6.00 dB

Transmit Freq Error  -35.672 kHz
% dB Bandwidth 23,410 MHz
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Middle Channel

- Agilent

Ref 15 dBm Atten 36 dB

#Peak

LUg vmwﬂmm

18 7

dB/ o ey

Offst L Ty
24 gt e,
dB

LaFw

ML 32

Center 5.785 86 GHz Span 38 MHz
#Res BH 200 kHz #BH 1 MHz Sweep 1,866 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥

16.6198 MHz x dB -26.00 dB

Transmit Freq Error  -34.151 kHz
¥ JB Bandwidth 23.521 MHz

Highest Channel

- Agilent

Ref 15 dBm Atten 368 dB

#Peak

LDQ MMW\_VWMM

el fre MH \h%“""w:

Offst " -

2.4 ,m-““*"? g

dB

Lafw

Ml 2

Center 5.825 8B GHz Span 38 MHz

#Res BH 200 kHz #VBH 1 MHz Sweep 1BGE ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
16.6522 MHz ®dB 26008 dB

Transmit Freq Error  -18.448 kHz
% dB Bandwuidth 23838 MHz
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A
Lowest Channel

# Agilent

Ref 15 dBm Atten 38 dB

#Peak

LDg BT ki ol Ml e e ded ol o] WM—VN&&_‘

Offst

PSR LLTI

dB

Lafy

Ml 52

Center 5.745 @8 GHz Span 38 MHz

#Res BH 308 kHz #YBH 1 MHz Sweep 1.066 ms (1008 pts)

Occupied Bandwidth Occ BH Z Pur  99.00
17.7904 MHz ® dB -26.08 dB

Transmit Freq Error  -42.817 kHz
% dB Bandwidth 24.348 MHz

Middle Channel

- Agilent

Ref 15 oBm Atten 30 dB

#Peak

LDg ettt il et ey, | | eI e il e

16 b K

Offst '

2.4 WW %M

dB

Lafy

Ml 52

Center 5.785 86 GHz Span 38 MHz

#Res BH 200 kHz #BH 1 MHz Sweep 1,866 ms (1080 pts)

Occupied Bandwidth Occ BH % PWr  99.00 ¥
17.7674 MHz x dB -26.00 dB

Transmit Freq Error  -34.826 kHz
% dB Bandwidth 23,957 MH=z
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Highest Channel

i Agilent
Ref 15 dBm Atten 38 dB
#Peak
LDQ ‘W IMWMM&NMMWWMM M
18 h .
dB/ Pd“h_“,.wf \MW
Dffst )
2.4 WW *‘ﬂnﬁm%
dB
LaRw
Ml 52
Center 5.825 B@ GHz Span 38 MHz
#Res BW 308 kHz #JBH 1 MHz Sweep 1066 ms (1OAG pts)
Occupied Bandwidth Occ BH % Pur  99.00 /
1? 8138 MHZ ¥ dB -26.60 JdB

Transmit Freq Error  -10.427 kHz
% dB Bandwidth 24,665 MHz

802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN B
Lowest Channel

w5 Agilent

Ref 15 dBm Atten 30 dB

#Peak

Log ‘W e S e 'v-\.w

18

dB/ o e ‘“m.%

Offst i '

DI | e Ay,

dB

LaPwy

Ml 52

Center 5.745 @B GHz Span 38 MHz

#Res BH 308 kHz #VBH 1 MHz Sweep 1.A66 ms (1600 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 %
1? ?6@9 MHZ ® dB -26.60 dB

Transmit Freq Error  -15.456 kHz
% B Bandwuidth 23.882 MHz
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Middle Channel

AT4@

WireLess

4 Agilent

Ref 15

dBm

Htten 38 B

#Peak

il TR R YT AL ST, N L, PN

?M'—WM!' W

dB/

Offst

2.4
dB

’ |
LAWY

LaPy

M1 52

Center 5.785 8@ GHz

#Res BHW 308 kHz

Occupied Bandwidth
17.7606 MHz

Transmit Fregq Error

¥ dB Bandwuidth

#YBH 1 MHz

—7.547 kHz
24.183 MHz

Span 38 MHz
Swesp 1.BGE ms (1060 pts)

Occ BH % Pur 29,80 7
®x B -26.00 dB

Highest Channel

1 Agilent

Ref 15 dBm

#Peak

LaPy
ML 352

Center 5.825 80 GHz

Atten 30 B

B b ' 0 i Vit ® <N P b it de el

i T

o

AT

#Res BW 300 kHz

Occupied Bandwidth
17.7765 MHz

Transmit Fre¢g Error

¥ dB Bandwidth

#yBW 1 MHz

-15.342 kHz
24.724 MHz

Span 38 MHz
Sweep 1.OBE ms (1800 pts)

Occ BH % Pwr 99,88 ¥
¥ dB -26.00 4B
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A

Lowest Channel

AT4@

WireLess

22 Agilent

RFef 15

dBm

Atten 38 dB

#Peak

L Fume s,

L

LaAw

M1 52

Center 5.755 8@ GHz

#Res BW 518 kHz

#WBH 2 MHz

Occupied Bandwidth

Transmit Freq Error -

% dB Bandwidth

4

36.1186 MHz

18.191 kHz
4.188 WMHz

Span 58 MHz
Sweep 1066 ms (1680 pts)

Occ BH % Pwr 9986 ¥
% JdB -26.00 dB

Highest Channel

- Agilent

Ref 15 dBm

#Peak
Log
18
dB/
Dffst
2.4
dB

Lafw
Ml 52

Atten 36 dB

Pt e LA e Mol

g

™

Center 5.795 86 GHz

#Res BH 518 kHz

#YBW 2 MHz

Occupied Bandwidth
36.0967 MHz

Transmit Freq Error
¥ JB Bandwidth

4

-47.372 kHz

4.119 MHz

Span 58 MHz
Sweep 1,866 ms (1080 pts)

Occ BH £ Pur 99,80 ¥
® JdB -26.00 dB
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN B

Lowest Channel

# Agilent

Ref 15

dBm

Atten 30 dB

AT4@

#Peak

Log
18

?‘MMM A M\fﬂ P Y

de/

Offst

el

2.4
dB

Lafy

Ml 32

Center 5.755 80 GHz
#Res BH 518 kHz

Occupied Bandwidth

sYBW 2 MHz

36.1335 MHz

Transmit Freq Error -26.638 kHz

% dB

Bandwidth

44,476 MHz

Span 58 MHz
Sweep 1BE6 ms (1008 pts)

Occ BH % Pur 99,00 ¥
® dB  -26.60 B

Highest Channel

#e Agilent

Ref 15 dEm

#Peak

LaAy

ML 52

Atten 38 dB

TR T T e L N N

Center 5.795 86 GHz
#Res BH 518 kHz

Occupied Bandwidth

#YBH 2 MHz

36.1175 MHz

Transmit Freq Error  -40.248 kHz

% dB

Bandwidth

43.776 MHz

Span 5@ MHz
Sweep 1BGE ms (1080 pts)

Occ BH % Pwr 99,80 7
% dB -26.08 4B

WireLess
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802.11 ac 80 MHz modeCHAIN A

4 Agilent

Ref 15 dBm

#Atten 360 dB

AT4@

#Peak

..... ', P, | o,

LaAwy

Ml 52

Center 5.775 BB GHz

#Res BH 1 MH=z

Occupied Bandwidth

Transmit Freq Error

® dB Bandwidth

75.2307

#YBW 3 MHz

MHz

-31.287 kHz

59.848 MHz

Span 188 MHz
Sweep 1.OEE ms (1000 pts)

Occ BH % Pur 99.08
® dB -26.00 JB

802.11 ac 80 MHz modeCHAIN B

= Agilent

Ref 15 dBm

Atten 30 dB

#Peak

s

‘w_'}

LaAy

M1 32

Center 5,775 B8 GHz

#Res BH 1 MHz

Occupied Bandwidth

Transmit Freq Error

% dB Bandwidth

75.1516

-6,

sYBW 3 MHz

MHz

536 kHz

88.445 MHz

Span 188 MHz
Sweep 1066 ms (1006 prs)

Occ BH ¥ Pur 9900 ¥
® B -26.008 dB

WireLess
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AT4@

Section 15.407 Subclause (e). 6 dB Bandwidth

SPECIFICATION

WireLess

Within the 5.725-5.85 GHz band, the minimum 6 dBdwaidth of U-NII devices shall be at least 500 kHz.

RESULTS
1. 802.11a modésee next plots).

CHAIN A
Lowest frequency Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
6 dB bandwidth (MHz) 15.19 15.16 15.13
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency] Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
6 dB bandwidth (MHz) 15.13 15.16 15.16
Measurement uncertainty (kHz) +21.7
2. 802.11 n20 MHz and 802.11 ac 20 MHz modésee next plots).
CHAIN A
Lowest frequency] Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
6 dB bandwidth (MHz) 15.19 15.13 15.16
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Middle frequency| Highest frequency
5745 MHz 5785 MHz 5825 MHz
6 dB bandwidth (MHz) 15.13 15.19 15.19
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n20 MHzlenwhich is the same modulation scheme as 802.11 ac

20 MHz.
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3.802.11 n40 MHz and 802.11 ac 40 MHz modésee next plots).

CHAIN A
Lowest frequency Highest frequency
5755 MHz 5795 MHz
6 dB bandwidth (MHz) 35.13 35.13
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Highest frequency
5755 MHz 5795 MHz
6 dB bandwidth (MHZz) 35.13 35.13
Measurement uncertainty (kHz) +21.7

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

4.802.11 ac 80 MHz moddsee next plots).

CHAIN A
Frequency
5775 MHz
6 dB bandwidth (MHz) 75.38
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5775 MHz
6 dB bandwidth (MHz) 75.38
Measurement uncertainty (kHz) +21.7
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802.11a mode CHAIN A
Lowest Channel

@ - REW 100 kEx Delta 1 [TL 1]
« WBW 30D kE:x OD.01 4B

Rar 15 4ABm «ATT 20 4B EWT 20 ms 1l5.192307692 ME=z

- 1D H—F-F—aiTim

-—-=0.

--5D.

-5

--ED.

Centez 5.T745 ZE=x 2 MHE=z/S Span Z0 ME:x

Middle Channel

@ - REW 100 kH=x
- VBW 30D kBz

REaf 15 d4Bm = ALT =D 4B EWT Z0 ==
Offgetc Z.4 48
- 10
| -10 f
--30
F-40 -
=50
--&0
--T0
--ED
Cantax E.TEE CE=x Z2 MEz/S Epar Z0 ME=
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Highest Channel

@ - REW 100 kE=z Dalta 1 [Tl ]
- VBW 300 kEzr -D.ZE 4B

REaf 15 4Em -~ ATT 20 4B SWT Z0 ms 1l5.12E20512E MBz

arfgaetc 2.4 48 Mazkd=z 1 [TL |]

1o H—S-o—aEm

RN Y P 1 PP P At 2 ﬂwwhm e

%f i

--2D

F-40

--50D

F-&0

Cantaex S5.EZ5 CE=x Z2 MH=z/[S Epan Z0 ME=z

802.11a mode CHAIN B
Lowest Channel

@ - REW 100 kE=z Dalta 1 [Tl 1]
- VBW 300 kEz -D.1E 4B
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Section 15.407 Subclause (a) (3) / RSS-210 A9.2. Maximum output power, Maximum power spectral
density and antenna gain

SPECIFICATION

FCC 15.407For the band 5.725-5.85 GHz, the maximum conduatgplut power over the frequency band of
operation shall not exceed 1 W (30 dBm). In additibe maximum power spectral density shall noeesc30
dBm in any 500-kHz band. If transmitting antennfdiectional gain greater than 6 dBi are usedhhbe
maximum conducted output power and the maximum peyectral density shall be reduced by the amaudBi
that the directional gain of the antenna exceediBi6

RSS-210The maximum conducted output power shall not eckde@ W (30 dBm) or 17 + 10 log10 B, dBm,
whichever power is less. The power spectral dessigfl not exceed 17 dBm in any 1.0 MHz band. Th&imum
e.i.r.p. shall not exceed 4.0 W (36 dBm) or 23 #df10 B, dBm, whichever power is less. B is th&e9®mission
bandwidth in MHz.

RESULTS

The maximum conducted output power was measured) tise channel power integration method according
to point E) 2) b) (Method SA-1) of Guidance 789@3® vO1.

In the measure-and-sum approach for MIMO mode,cthreducted emission leveg.g., transmit power or
power in specified bandwidth) is measured at eaténma port. The measured results at the varioiesaa
ports are then summed mathematically to deternheetdtal emission level from the device. Summing is
performed in linear power units (mW—not dBm).

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

The maximum power spectral density (PSD) was medsusing the method according to point F) (Method
SA-1) of Guidance 789033 D02 v01, over 1 MHz anésoeed again over 500 kHz.

The e.i.r.p. levels are calculated by adding th@aded maximum antenna gain (dBi).

For MIMO mode, the Measure and add 10 log(NANT) @ihere NANT is the number of outputs) techniques wa
used according to the Guidance for Emission Testingransmitters with Multiple Outputs in the Sarfand
662911 D01 Multiple Transmitter Output vO2r01 dai€d31/2013.

With this technique, spectrum measurements areonpeeid at each output of the device, and the qyamtit
log(NANT) dB is added to each spectrum value befomaparing to the emission limit. Number of outpat2.

The number of transmit antennasa{iX) are 2 and the number of spatial streams (Nsspamnd therefore the
Array Gain is 0 dB.
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1. 802.11a modésee next plots).

AT4@

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum conducted = Maximum output PSD/500 kHz PSD/500kHz
output power (dBm) | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
5745 MHz 16.05 21.05 2.83 7.83
5785 MHz 15.62 20.62 2.31 7.31
5825 MHz 15.96 20.96 291 7.91
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum conducted Maximum output PSD/500kHz | PSD/500kHz e.i.r.p.
output power (dBm)| power e.i.r.p. (dBm) (dBm) (dBm)
5745 MHz 15.37 20.37 1.91 6.91
5785 MHz 14.92 19.92 1.74 6.74
5825 MHz 14.76 19.76 1.54 6.54

Maximum PSD Results for RSS-210 A9.2. (4).

Frequency PSD/MHz Chain A PSD/MHz Chain B| PSD/MHz Chain A| PSD/MHz Chain B
(dBm) (dBm) e.i.r.p. (dBm) e.i.r.p. (dBm)
5745 MHz 5.68 5.01 10.68 10.01
5785 MHz 5.38 4.65 10.38 9.65
5825 MHz 5.72 4.54 10.72 9.54

Measurement uncertainty = +1.5 dB

Verdict: PASS

2.802.11 n20 MHz and 802.11 ac 20 MHz modésee next plots).

WireLess

Note: the test was performed with 802.11 n20 MH-enwhich is the same modulation scheme as 802.11 ac

20 MHz.

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PSD/500kHz PSD/500kHz

conducted output | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
power (dBm)

5745 MHz 15.93 20.93 2.83 7.83
5785 MHz 15.60 20.60 2.22 7.22
5825 MHz 16.14 21.14 2.83 7.83
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AT4@

WireLess

CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PSD/500kHz PSD/500kHz
conducted output | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
power (dBm)
5745 MHz 15.29 20.29 2.04 7.04
5785 MHz 15.42 20.42 1.97 6.97
5825 MHz 14.98 19.98 1.76 6.76

Maximum PSD Results for RSS-210 A9.2. (4).

Frequency PSD/MHz Chain A PSD/MHz Chain B| PSD/MHz Chain A| PSD/MHz Chain B
(dBm) (dBm) e.i.r.p. (dBm) e.i.r.p. (dBm)
5745 MHz 5.48 4.81 10.48 9.81
5785 MHz 5.09 4.88 10.09 9.88
5825 MHz 5.61 4.49 10.61 9.49

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
5745 MHz 13.67 13.33 16.51 21.51
5785 MHz 13.67 13.47 16.58 21.58
5825 MHz 13.62 13.53 16.59 21.59
MIMO CHAIN A+B. PSD/500kHz
Maximum declared antenna gain = 5 dBi
Frequency| PSD/500kHz PSD/500kHz Total Total Total Total
Chain A Chain B PSD/500kHz | PSD/500kHz | PSD/500kHz PSD/500kHz
(dBm) (dBm) Chain A Chain B Chain A e.i.r.p.| Chain B e.i.r.p.
(dBm)* (dBm)* (dBm) (dBm)
5745 MHz 0.33 0.49 3.34 3.50 8.34 8.50
5785 MHz 0.05 0.33 3.06 3.34 8.06 8.34
5825 MHz 0.02 0.68 3.03 3.69 8.03 8.69

Note 1: The quantity 10*log 2 (two antennas) isetitb the spectrum peak value according to docu6&2f11 DO1.
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AT4@

WireLess

Maximum PSD Results for RSS-210 A9.2. (4). MIMO CHMN A+B. PSD/MHz.

Frequency PSD/MHz | PSD/MHz Total Total Total PSD/MHz | Total PSD/MHz
Chain A Chain B PSD/MHz PSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)

(dBm)* (dBm)*

5745 MHz 3.31 2.96 6.32 5.97 11.32 10.97

5785 MHz 3.32 3.16 6.33 6.17 11.33 11.17

5825 MHz 3.28 3.23 6.29 6.24 11.29 11.24

Note 1: The quantity 10*log 2 (two antennas) isextithb the spectrum peak value according to docut2@11 DO1.

Measurement uncertainty = +1.5 dB

Verdict: PASS

3.802.11 n40 MHz and 802.11 ac 40 MHz modésee next plots).

Note: the test was performed with 802.11 n40 MHzenwhich is the same modulation scheme as 802.11 ac

40 MHz.
CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PSD/500kHz PSD/500kHz
conducted output | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
power (dBm)
5755 MHz 16.61 21.61 0.06 5.06
5795 MHz 16.59 21.59 0.14 5.14
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PSD/500kHz PSD/500kHz
conducted output | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
power (dBm)
5755 MHz 16.33 21.33 -0.17 4.83
5795 MHz 16.43 21.43 -0.12 4.88

Maximum PSD Results for RSS-210 A9.2. (4).

Frequency PSD/MHz Chain A PSD/MHz Chain B| PSD/MHz Chain A| PSD/MHz Chain B
(dBm) (dBm) e.i.r.p. (dBm) e.i.r.p. (dBm)

5755 MHz 2.98 2.75 7.98 7.75

5795 MHz 3.00 2.86 8.00 7.86
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 5 dBi

AT4@

WireLess

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
5755 MHz 16.65 16.45 19.56 24.56
5795 MHz 16.62 16.43 19.54 24.54
Measurement uncertainty = 1.5 dB
Verdict: PASS
MIMO CHAIN A+B. PSD/500kHz
Maximum declared antenna gain = 5 dBi
Frequency| PSD/500kHz PSD/500kHz Total Total Total Total
Chain A Chain B PSD/500kHz PSD/500kHz PSD/500kHz PSD/500kHz
(dBm) (dBm) Chain A (dBmj Chain B Chain A e.i.r.p. Chain B e.i.r.p.
(dBm)* (dBm) (dBm)
5755 MHz 1.27 0.49 4.28 3.50 9.28 8.50
5795 MHz 0.42 0.10 3.43 3.11 8.43 8.11

Note 1: The quantity 10*log 2 (two antennas) isextithb the spectrum peak value according to docu&2@11 DO1.

Maximum PSD Results for RSS-210 A9.2. (4). MIMO CHMN A+B. PSD/MHz.

Frequency PSD/MHz | PSD/MHz Total Total Total PSD/MHz | Total PSD/MHz
Chain A Chain B PSD/MHz PSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5755 MHz 2.61 2.48 5.62 5.49 10.62 10.49
5795 MHz 2.54 2.39 5.55 5.40 10.55 10.40

Note 1: The quantity 10*log 2 (two antennas) isetitb the spectrum peak value according to docu6&2f11 DO1.

Measurement uncertainty = +1.5 dB
Verdict: PASS

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

CHAIN A Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PSD/500kHz PSD/500kHz
conducted output | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
power (dBm)
5775 MHz 16.57 21.57 -3.23 1.77
CHAIN B Maximum declared antenna gain = 5 dBi
Frequency Maximum Maximum output PSD/500kHz PSD/500kHz
conducted output | power e.i.r.p. (dBm) (dBm) e.i.r.p. (dBm)
power (dBm)
5775 MHz 16.49 21.49 -3.27 1.73
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AT4@

WireLess

Maximum PSD Results for RSS-210 A9.2. (4).

Frequency PSD/MHz Chain A PSD/MHz Chain B| PSD/MHz Chain A| PSD/MHz Chain B
(dBm) (dBm) e.i.r.p. (dBm) e.i.r.p. (dBm)
5775 MHz -0.48 -0.64 4.52 4.36

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) (dBm)
5775 MHz 16.62 16.49 19.57 24.57
Measurement uncertainty = +1.5 dB
Verdict: PASS
MIMO CHAIN A+B. PSD/500kHz
Maximum declared antenna gain = 5 dBi
Frequency| PSD/500kHz PSD/500kHz Total Total Total PSD/500kHz| Total PSD/500kHz
Chain A Chain B PSD/500kHz | PSD/500kHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm) (dBm)
(dBm)*
5775 MHz -3.11 -3.49 -0.10 -0.48 4.90 4.52

Note 1: The quantity 10*log 2 (two antennas) isetitb the spectrum peak value according to docu6&2f211 DO1.

Maximum PSD Results for RSS-210 A9.2. (4). MIMO CHMN A+B. PSD/MHz.
Frequency PSD/MHz | PSD/MHz Total Total Total PSD/MHz | Total PSD/MHz
Chain A Chain B PSD/MHz PSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5775 MHz -0.22 -0.47 2.79 2.54 7.79 7.54

Note 1: The quantity 10*log 2 (two antennas) isetitb the spectrum peak value according to docu6&2f211 DO1.

Measurement uncertainty = +1.5 dB
Verdict: PASS
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MAXIMUM OUTPUT POWER and MAXIMUM PSD/MHz
802.11a mode CHAIN A
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AT4@
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WireLess
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R} — —
B |20 — ~
2vG | ., ] P
:F4ﬂ¢<ﬁ6, 100 of 100
—-50
F-60
—-70
-840
Center 5.785 GHz 4 MHz/ Span 40 MHz
Tx Channel
Bandwidth z23.52 MHz Power 14.592 dBm
Highest Channel

RBEW 1 MHz Marker 1 [Tl ]

VBW 3 MHz 4.54 dBm
Ref 15 dBm ATt 35 dB SWT 20 ms 5.822184000 GHz
10 Of £ + Vil ! 1

[ :V"f‘ T~V ‘I“VIII“vl“I“\I'\_—M

—-70

—-60

Center 5.825 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth z23.04 MHz FPower 14.76 dBm
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A

Lowest Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MH=z 5.48 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.742824000 GHz

10 Frolat 4 o 1

J_rwwquﬂ“rTWVW¥T““MuMW”“TV“"**””W~WnVHﬂA

Center 5.745 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 24 .35 MHz Power 15.593 dBm

Middle Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 5.09 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.788040000 GHz
10 ffolat il =] 1
—V'v'—v—rf-\‘_.\,rv—f!—-
Lo by e
L // \\
B 20
L~
AV G| 20 \\Hh\\ﬂ
i“lj'a‘/;; 100 ofl Tap =S,
—-50
-6
—-70
—-80
Center 5.78% GHz 4 MHz/ Span 40 MH=z
Tx Channel
Bandwidth 23.%6 MH=z Power 15.60 dBm

WireLess
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Highest Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MH=z 5.61 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.829000000 GHz

| e A SR i
. / N
B < [--20 // \\

--30 =

'-"’_F_JE-: 100 odl 100 I—

——40

10 OffF + Vil he]

—-50

--60

--70

--80

Center 5.825% GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 24 .67 MHz Power 16.14 dBm

802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN B
Lowest Channel

RBW 1 MHz Marker 1 [T1
VBW 3 MHz 4.81 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.741032000 GHz
10 ffolat 4 B
ourvrngmn, o]
-0 o] I
L // \\
BT -0 -
Ve el ——
—-30 —
— 7 e 100 of 100
-%0
[--60
—-70
-80
Center 5.745 GHz 4 MHz/ Span 40 MHz
Tx Channel
Bandwidth 23.81 MHz Power 15.2% dBm
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Middle Channel

Ref 15 dBm

Att 35 dB

RBW 1 MH=z
VBW 3 MH=z
SWT 20 ms

AT4@

Marker 1 [T1 ]
4.88 dBm
5.781560000 GHz

| 1 g—cffelet il

Lo—"""] [ e

F-10

—-30

—-¢60

--70

F-80

Center 5.785 GHz

Tx Channel
Bandwidth

Highest Channel

Ref 15 dBm

Z24.11 MH=z

Att 35 4B

4 MHz/

Power

RBW 1 MH=z
VBW 3 MHz
SWT 20 ms

Span 40 MHz

15.42 dBm

Marker 1 [T1 ]
4.49 dBm
5.822240000 GH=z

10 ££ + 4

—-10

—-30 P

—-50

F-60

--70

—-50

Center 5.825 GHz

Tx Channel
Bandwidth

24.72 MHz

4 MHz/

Power

Span 40 MHz

14.98 dBm

WireLess
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A+B

Lowest Channel. Chain A.

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 3.31 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.743600000 GHz

10 ffolat 4 Hp

" a0 S 100 of 100

Center 5.745 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 24.35 MHz Power 13.67 dBm

Lowest Channel. Chain B.

RBEW 1 MHz Marker 1 [Tl ]

VBW 3 MHz 2.96 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.742360000 GHz
10 ffalat Vil he} +
-0 e L | P

" -
—-10 / \
T - 20

—-30
| o ee ] 100 ee] 100 T

e ]
F-50
[—-a0
—-70
—-80
Center 5.74%5 GHz 4 MHz/ Span 40 MH=z

Tx Channel
Bandwidth 23.81 MH=z Power 13.33 dBm
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Middle Channel. Chain A.

RBEW 1 MHz Marker 1 [Tl ]
VBW 3 MHz 3.32 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.787480000 GHz
_10 f£E£ £ pil L 1
MM\,—MMW

0

F-10 /[
B o

—-30
—
=CZ6'~TET 100 of 100 ““\\M‘
—-50
—-60
—-70
—-80
Center 5.785 GHz 4 MHz/ Span 40 MHz
Tx Channel
Bandwidth Z23.96 MH=z Power 13.67 dBm
Middle Channel. Chain B.
RBW 1 MHz Marker 1 [T1
VBW 3 MHz 3.16 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.788400000 GHz
10 ffolat 4 ke +
W“‘WWM

. /
S -2 7

—-30

F-50

—-¢60

—-70

F-80

Center 5.785 GHz

Tx Channel
Bandwidth z24.11 MH=z

4 MHz/ Span 40 MHz

Power 13.47 dBm

AT4@

WireLess
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Highest Channel. Chain A.

RBEW 1 MHz Marker 1 [Tl ]

VBW 3 MHz 3.28 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.827560000 GHz
10 Efalat il et 4
- ] Wm -

BEE <20 / \
30 — ~—

ey ) WD 100 Ri 100

—-50

--60

--70

—-380

Center 5.825 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth Z4 .67 MH=z Power 13.62 dBm

Highest Channel. Chain B.

REW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 3.23 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.822320000 GH=z

10 ££ + 4 B
0 //f \id
7 N
—-20

30 —
....:—Lm"‘ﬂﬁg 100 ~f 100 “M\

--50

—-60

—-70

-840

Center 5.825 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 24.72 MHz Power 13.53 dBm
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A
Lowest Channel

RBW 1 MH=z
VBW 3 MHz

Ref 15 dBm Att 35 dB SWT 20 ms

AT4@

WireLess

Marker 1 [T1 ]
2.98 dBm
5.765920000 GHz

1o et

0 P B At all e s ,yw«wﬂmmpmwnwaLw.

F-10

B <20 =

m—

40 SWE. 100 of 100

—-50

F-60

--70

-850

Center 5.755 GHz 6.5 MHz/

Tx Channel

Bandwidth 44 .1 MHz Power

Highest Channel

RBW 1 MH=z
VBW 3 MHz

Ref 15 dBm Att 35 dB SWT 20 ms

Span 65 MHz

le.61 dBm

Marker 1 [T1 ]
3.00 dBm
5.787395000 GHz

L5 £falat 4.4 Hp

‘\\

—-¢60

--70

F—-80

Center 5.79% GHz 6.5 MHz/

Tx Channel

Bandwidth 44 .12 MHz Power

Span 65 MHz

16.59 dBm
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN B
Lowest Channel

RBW 1 MH=z Marker 1 [T1 ]
VEW 3 MHz 2.75 dBm
Ref 15 dBm Att 3% dB SWT 20 ms 5.763905000 GHz
_10 Off + Pl L T
- A AR A I A A M W Wﬂww\!rvwwm
//nuwm T “x\
F-10
BT |0
ave 0 1 \“\.\h
WM_/
40 S 10 of 100
-%0
—-¢60
[—--70
-80
Center 5.755 GHz 6.5 MHz/ Span 65 MH=z

Tx Channel
Bandwidth 44.48 MHz FPower 16.33 dBm

Highest Channel

RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MH=z 2.86 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.803840000 GHz

| 1 g—cffelet 4 8p

—0 /mw v ] e V-\,\
—-10

_— . ,M"M <~

A |

--40 s 100 £ 100

—-50

—-¢60

--70

F-80

Center 5.795 GHz 6.5 MHz/ Span &5 MHz

Tx Channel
Bandwidth 43.78 MH=z Power 15.43 dBm

WireLess
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A+B

Lowest Channel. Chain A.

Ref 15 dBm

RBW 1 MH=z
VBW 3 MH=z

Att 35 dB

SWT 20 ms

AT4@

WireLess

Marker 1 [T1 ]
2.61 dBm
5.7620930000 GH=z

10 Off i a4 he]

il
L J

L 7

F-10

L s I

—-30

_40 WD 100 £ 100

F-50

—-¢60

—-70

F-80

Center 5.755 GHz

Tx Channel
Bandwidth

Lowest Channel. Chain B.

Ref 15 dBm

6.5 MHz/

44.1 MH=z Power

RBW 1 MH=z
VBW 3 MHz

Att 35 dB

SWT 20 ms

Span 65 MHz

16.65 dBm

Marker 1 [Tl ]
2.48 dBm
5.765530000 GHz

L1 ¢ fralat 4 Hp

T

—_—

o ~

—-10

F-20
AV G| [ mtmnnn—"

—-30

| gp—suE

—-50

--60

--70

-850

Center 5.755 GHz

Tx Channel
Bandwidth

6.5 MHz/

44.48 MH=z FPower

Span 65 MHz

16.45 dBm
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Highest Channel. Chain A.

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 2.54 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.799615000 GHz

10 £ £ + e I | =]

-0

|, / [ N
= o — e
30 I —

WD 100 kil 100

—-40

--50

—-60

—--"70

--80

Center 5.795 GHz 6.5 MHz/ Span &L MHz

Tx Channel
Bandwidth 44 .12 MHz Power lo.062 dBm

Highest Channel. Chain B.

RBEW 1 MHz Marker 1 [Tl ]
VBW 3 MHz 2.39 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.799550000 GHz

—10 £ + Wil I

R / ) A\

—-10

BT | ro——— :
ave —~3—O--“—'_ ‘H"““ﬂ-—-w____w

_a0 WD 100 £ 100

—-50

--60

--70

—-380

Center 5.795 GHz 6.5 MHz/ Span ©5 MHz

Tx Channel
Bandwidth 43 .78 MH=z Power 15.43 dBm
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802.11 ac 80 MHz modeMiddle channel. CHAIN A

AT4@

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -0.48 dBm
Ref 15 dBm Att 3% dB SWT 20 ms 5.787000000 GHz
10 Of £ + 4 E
1
B P g * —
—--10 / \
--20
\‘“'\»_,—...-__
—--30
YY) =] 100 of 100
—-50
--&0
—-70
—-80
Center 5.775 GHz 10 MHz/ Span 100 MH=z
Tx Channel
Bandwidth 89.84 MHz FPower 16.57 dBm
802.11 ac 80 MHz modeMiddle channelCHAIN B
RBEW 1 MHz Marker 1 [Tl ]
VBW 3 MHz -0.64 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.798400000 GHz
10 Efalat il et
1
—0
p— s ——
—-10 / \
—-20
]
—-30
Y L=ihaz] 100 of 100
—-50
—-60
—-70
—-30
Center 5.775 GHz 10 MHz/ Span 100 MHz
Tx Channel
Bandwidth 88.45 MH=z Power 15.4% dBm

WireLess
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802.11 ac 80 MHz modeMiddle channel. CHAIN A+B

Chain A.

Chain B.

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -0.22 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.795500000 GHz
10 fralar i e} |
:
—0
PRI By ' L
—-10
=204
—-30
Y eiias] 100 of 100
—-50
--&0
—-70
-840
Center 5.775 GHz 10 MHz/ Span 100 MHz
Tx Channel
Bandwidth 89.84 MH=z Power 16.62 dBm
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -0.47 dBm
Ref 15 dBm Att 35 dB SWT 20 ms 5.778000000 GHz
10 ffalat Vil he}
1
-0 \'f h 4
—-10 :
20 = e —
—-30
I f=iia=] 100 of 100
—-50
--&0
—-70
-840
Center 5.775 GHz 10 MHz/ Span 100 MHz
Tx Channel
Bandwidth 88.45 MH=z Power 16.49 dBm

AT4@

WireLess
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MAXIMUM POWER SPECTRAL DENSITY over 500 kHz
802.11a modeCHAIN A

Lowest Channel

@ REW 500 kHz Mazkes 1 [TL ]
VEW Z ME= 2.E3

REaf LS5 dEm AT 25 4B SWT Z0 m=

arfgatc Z.4 4B
10

m | - Ffﬁ'&wwm%m

T

— <

| .. - o

--&0

--ED.

Centacs 5.745 SE=x 4 MEx /S Span 40 MH=r

Middle Channel

@ REW E00 kE= Mazkez 1 [TL ]
WEW Z MEr Z_31 4ABm

Raf 15 4Em ATT 35 48 EWT 20 ms 5.TETE4DDDD ZHE=

|- 10.

= WW ww-\

L ™

|- -z0 ral [

- ~

|--50

-5

| -z0

Centes 5.T7ES ZEx 4 MEz/S Span 40 MEr
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Highest Channel

®

Eaf 15 4Em

EEW 50D kE=x
VEW I ME=z
48 EWT Z0D ms

AT4@

10

arfgec 2.4 48

--10

™

e

--z0

50

--&0

-—ED

Centas 5

802.11a mode CHAIN B

Lowest Channel

®

Raf 15

.EZ5 GE=x

dBm

EEW 50D kE=x
VEW Z ME=x
48 EWT Z0 ms

Span 40 MEz

[k 45
10

--10.

-2 0

-—-=D.

F-s0

-—ED.

Cantax

E.745 ZE=x

4 ME=x/S

Span 40 MEz

WireLess
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Middle Channel

®

FEaf 15 4Em

EEW 500 kH=x
VEW Z MHE=x
48 EWT ZzZD ms

10

arfgetc 2.4 48

--10

-0

-

--50

-s0

--ED

Cantex S5.T7ES CE=x

Highest Channel

®

4 ME=x/S

REW 500 kE=x
VEW Z ME=x

Span 40 ME=

Eafl 15 4Em ATT 25 4B EWT Z0 m= 5.EBZES CHz
Offgaet z.4
10
e | P N it 'S
T Porraruy, |
VG
|--10. /
|-z /
-—-=D. /(./‘N.r.f
:/:‘H.:M — \\\H
|--=0 M\\\.
--&0
-—-T0
| -E0
Cantax E.EZ5 CEx 4 MHEz/S Span 40 MHE=

AT4@

WireLess
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A

Lowest Channel

EEW 500 kE=x Marker 1 [TL ]
VEW Z MEz Z_EB3 d4H=m
Eaf 15 ABm ATT =5 AR EWT Z0 ms 5_T410400D0D0 SE=z
affgec Z.4 48
10

" "

--=0 """I‘h l‘-"\-

F-50

--ED

Cantacs 5.745 GEx 4 MHEz /S Span 40 ME=
Middle Channel
REW 500 kE=x Markar 1 [TL ]
WEW Z ME=xr Z2_2Z AB=m
Baf 1% ABm ATCT 25 AF EWT Z0 m= 5_TESZZ0ODDD ZE=x

aff3ec Z2.4 48
10

N ™

| _=¢ ] [+,

-0

--ED

Cantex S5.TEE SE=zx 4 ME=z/S Epan 40 ME=x
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Highest Channel

EEW 50D kE=x Mazkaz 1 [T1
VEW Z ME=x Z_E3 4B=

Raf 15 4Em ATCT 35 4B EWT Z0 ms 5.EZTEDDDODD ZE=

affgetc Z.4 48
10

--10.

I el s

-5 D.

F-s0

-—ED.

Cantex S5.EZ5 CE=x 4 ME=x/S Span 40 ME=

802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN B

Lowest Channel

REW 500 kHz Marker 1 [TI
VEW I MEH= 2. D4
Ref 15 4Bm ATE 35 4B SWT 20 ms 5.741320000

aff3ec Z2.4 48
10

--=0

N ™

1

-0

--ED

Cantaxs 5E_T45 CH=x 4 MHEH=/S Epan 40 ME=x

WireLess
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Middle Channel

REW 50D kKE=x
VBEW Z ME=x

AT4@

Ref 15 dEm ATt 35 4B SWT 20 ms TEISDODOD SH=
arffgaetc .4 48
10
e [ terprmorslery s e,
--10 / \
l-z0 KJHH \\Kﬂ
--=0 /ﬂ M\
:«:‘fﬁ;?’ T B H‘"\,\“\
=50
-5
L -7o
| -E0
Centex 5.TEE SEx 4 MBEz S SEpan 40 ME=x

Highest Channel

Raf 15 4Em ATT

EEW 50D kE=x
VEW I ME=x
35 4B EWT ZD mm

arff3ec Z2.4 4

-l

%

-s0

Cantaex S5.EZE5 CE=x

4 ME=x/S

Span 40 MHEz

WireLess
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A+B
Lowest Channel. Chain A.

AT4@

WireLess

@ REW 500 kEz srkez T1
VEW 2 MHz 3 dBm
Ref 15 dBm ATt 35 4B SWT 20 ms 5.7425 GH=z
orrdec  z.4 4B
|10
=g e

--10.

/ \

L N

-5 D.

F-s0

--ED.

Cante=z 5.745 ZE=z 4 ME=x/S

Lowest Channel. Chain B.

®

Eaf

EEW 50D kE=z
VEW I MHE=
15 d4Bm

EWT Zz0 ms 5.

Span 40

MHE=z

arfgaetc z.4
10

= P s e

--10

L-z0

--2D

--ED

Cantae=z 5.745 ZE=x 4 MH=z/[S

Span 40

MH=z
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Middle Channel. Chain A.

@ REW 500 kE= Marke=z 1 [TL ]
VEW 2 ME=r D.D5

Eafl 15 4Bm ATT 35 4B EWT Z0 ms 5.

arfgec Z.4 48
- 10

= TS

/
L] N

--ED

Centex S5.TES CE=x 4 ME=x/S Span 40 ME=x

Middle Channel. Chain B.

@ REW 500 kHz Mazkes 1 [TL ]
VEW Z ME= 0.33

REaf LS5 dEm AT 25 4B SWT Z0 m= 5.

arfgatc Z.4 4B
10

L

-4 0—=15

Mrﬂ'ﬂ -\\4““\"
--5D.
-s0
--T0.
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN B
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A+B
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Highest Channel Chain A.
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802.11 ac 80 MHz modeCHAIN A
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802.11 ac 80 MHz modeCHAIN A+B
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Section 15.407 Subclause (b) (4) / RSS-210 A9.2. Undesirable radiated emissions (Transmitter) 1d 40
GHz

SPECIFICATION

For transmitters operating in the 5.725-5.85 GHmba&\ll emissions within the frequency range frdre band
edge to 10 MHz above or below the band edge shakxceed an e.i.r.p. of -17 dBm/MHz (78.23 dBpu\ain3 m
distance).; for frequencies 10 MHz or greater almnveelow the band edge, emissions shall not exaeedi.r.p.
of =27 dBm/MHz (68.23 dBuV/m at 3 m distance).

Radiated emissions which fall in the restricteddsamas defined in 815.205(a), must also comply thi¢hradiated
emission limits specified in §15.209(a) (see 815(2)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MHz) (dBpV/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 asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &kl above 1000 MHz. Radiated emission limithesée
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab@@MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

RESULTS:

The situation and orientation was varied to finel thaximum radiated emission. It was also rotatél® 85find the
maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.
All tests were performed in a semi-anechoic charmabeardistance of 1m for the frequency range 1 @BiHz.

The field strength is calculated by adding cormctfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.

The equipment transmits continuously in the setectannel so it is not necessary a duty cycle ctorefactor.
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Frequency range 30 MHz-1 GHz
The spurious signals detected do not depend oerdtib 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 maximumsomea levels in the 1-40 GHz range including t&5-5.725
GHz and 5.85-5.90 GHz adjacent bands (see nexg)plot

For OFDM modulation modes (802.11a, 802.11n20,1B0#0 and 802.11ac80), a preliminary measuremehein
central channel in the range 1-18 GHz was perfortoetbtermine the worst case. The lowest and higiesinels
were measured for out-of-band emissions for thesinaase (802.11n20).

The field strength at the band edges was evaldateshch mode and on each chain individually onléhest and
highest channels at the rated power for the chammdér test. Where the power at the edge chanradslawer
than the power at the center channels additionasmements were made at the adjacent channelsle Sing
transmission at each chain and simultaneous tragsgmiat both chains modes were fully evaluated.

Spurious signals with peak levels above the aveiatie(54 dBuV/m at 3 m) are measured with an RM@rage
detector for checking compliance with the averagd.|

1. WiFi 5GHz 802.11 a mode

Lowest frequency 5745 MHz. Out-of-band spuriousssions inside 5.675-5.725 GHz adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 67.83 +4.00
5.724392 Y
Average 50.02 +4.00
Chain B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 67.03 +4.00
5.723742 Y,
Average 48.93 +4.00
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Middle frequency 5785 MHz. Out-of-band spurious ssitns in the 1-40 GHz range and inside 5.675-5G125
and 5.85-5.90 GHz adjacent bands.

Chain A
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)

Peak 55.21 +4.00

5.722492 Y,
Average 42.44 +4.00
Peak 55.28 +4.00

5.876208 Y,
Average 42.63 +4.00
Peak 64.10 +4.00

17.352926 Vv
Average 53.75 +4.00
23.13987 Vv Peak 48.78 +4.00

Chain B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz) (dBpV/m) Uncertainty (dB)

Peak 54.55 +4.00

5.685825 Y
Average 41.95 +4.00
Peak 54.96 +4.00

5.882375 Y,
Average 42.52 +4.00
Peak 62.62 +4.00

17.35668 Y,
Average 53.04 +4.00
23.14013 \Y Peak 48.52 +4.00

Highest frequency 5825 MHz. Out-of-band spuriousseians inside 5.85-5.90 GHz adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 55.40 +4.00
5.857908 \Y
Average 43.15 +4.00
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 55.82 +4.00
5.866142 \Y
Average 42.99 +4.00

Verdict: PASS
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2. WiFi 5GHz 802.11 n20 mode.
Lowest frequency 5745 MHz. Out-of-band spuriousssions in the 1-40 GHz range and inside 5.675-5G125
adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 67.05 +4.00
5.724842 \Y
Average 51.86 +4.00
Peak 62.40 +4.00
17.23495 \Y
Average 53.45 +4.00
22.97987 \% Peak 48.61 +4.00
Chain B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 67.05 +4.00
5.723942 \Y
Average 49.86 +4.00
Peak 62.91 +4.00
17.23238 \Y
Average 53.14 +4.00
22.97987 \YJ Peak 47.83 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 62.37 +4.00
5.724908 \Y
Average 46.90 +4.00
Peak 61.02 +4.00
17.23202 \Y
Average 51.10 +4.00
22.97987 \% Peak 48.16 +4.00
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Middle frequency 5785 MHz. Out-of-band spurious ssitns in the 1-40 GHz range and inside 5.675-5G125
and 5.85-5.90 adjacent bands.

Chain A
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 54.78 +4.00
5.681208 \Y
Average 41.98 +4.00
Peak 55.31 +4.00
5.876292 \Y
Average 42.66 +4.00
Peak 63.49 +4.00
17.35485 \Y
Average 53.72 +4.00
23.13987 \% Peak 48.01 +4.00
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB)
5.719192 \ Peak 53.23 +4.00
Peak 55.61 +4.00
5.895492 \Y
Average 42.87 +4.00
Peak 63.85 +4.00
17.353355 \Y
Average 53.89 +4.00
23.13960 \% Peak 48.05 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 54.62 +4.00
5.722942 \Y
Average 42.51 +4.00
Peak 55.21 +4.00
5.872675 \Y
Average 42.78 +4.00
Peak 61.73 +4.00
17.35082 \Y
Average 53.45 +4.00
23.13987 \% Peak 48.09 +4.00
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Highest frequency 5825 MHz. Out-of-band spuriousseions in the 1-40 GHz range and inside 5.85-%&8
adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 55.90 +4.00
5.851475 \Y
Average 43.34 +4.00
Peak 65.10 +4.00
17.475635 \Y
Average 53.77 +4.00
23.29987 \ Peak 47.97 +4.00
Chain B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 56.41 +4.00
5.850275 \Y
Average 43.64 +4.00
Peak 62.50 +4.00
17.47512 \Y
Average 53.80 +4.00
23.30013 \% Peak 48.38 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 56.09 +4.00
5.854108 \Y
Average 43.77 +4.00
Peak 62.68 +4.00
17.47475 \Y
Average 53.36 +4.00
23.29987 \Y Peak 47.83 +4.00

Verdict: PASS
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3. WiFi 5GHz 802.11 n40 mode
Lowest frequency 5755 MHz. Spurious emissions s8ié75-5.725 GHz adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 68.58 +4.00
5.724142 \Y
Average 55.93 +4.00
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 68.91 +4.00
5.722292 \Y
Average 56.52 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 71.52 +4.00
5.724242 \Y
Average 58.86 +4.00

Verdict: PASS

Highest frequency 5795 MHz. Out-of-band spuriougseions in the 1-40 GHz range and inside 5.85-%&8
adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 55.53 +4.00
5.855775 \%
Average 43.45 +4.00
Peak 61.34 +4.00
17.39592 \%
Average 52.88 +4.00
23.18013 \Y Peak 47.55 +4.00
Chain B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 55.41 +4.00
5.857808 \%
Average 43.33 +4.00
Peak 62.26 +4.00
17.39482 \%
Average 52.77 +4.00
23.17960 \Y Peak 48.11 +4.00
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Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 64.90 +4.00
5.852725 Y
Average 52.51 +4.00
Peak 62.62 +4.00
17.392239 \Y,
Average 52.37 +4.00

Verdict: PASS

4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5775 MHz. Out-of-band spurious gsitns in the 1-40 GHz range and inside 5.675-5G125
and 5.85-5.90 adjacent bands.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB)

Peak 72.60 +4.00

5.722625 \Y
Average 55.85 +4.00
Peak 67.69 +4.00

5.855042 \Y
Average 52.50 +4.00
Peak 59.11 +4.00

17.35778 \Y
Average 51.94 +4.00
23.09987 \Y Peak 48.09 +4.00

Chain B
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)

Peak 68.06 +4.00

5.724892 \Y
Average 53.99 +4.00
Peak 66.49 +4.00

5.853475 \Y
Average 51.94 +4.00
Peak 60.67 +4.00

17.35742 \Y
Average 51.60 +4.00

Report No: (NIE)
43117RRF.003 Page 354 of 392 2014-10-03



AT4 wireless, S.A.
Parque Tecnol6gico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia

AT4@

WireLess

www.atdwireless.com - C.I.LF. A29 507 456
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 69.53 +4.00
5.721592 \Y
Average 54.41 +4.00
Peak 69.96 +4.00
5.853892 \Y,
Average 56.46 +4.00
Peak 62.50 +4.00
17.35617 \Y
Average 49.50 +4.00

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

Middle frequency 5785 MHz.

MultiView | Spectrum =

Ref Level 80.00 dBRv/m @ RBW 1 MHz

= Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

70 depvm

H1 ©8.230 depv/mm

60 dBpv/m

HZ 54.000 dBpv/m

50 dBpv/m

30 dBpv/m

20 depv/m

10 dBprym

0 dBprs/m

-10 dBpw/m

1.0 GHz 30000 pts 600.0 MHz/ 7.0 GHz

Note: The peak above the limit is the carrier femmpy. This plot is valid for both Chain A and ChBin

2. WiFi 5GHz 802.11 n20 mode
Lowest frequency 5745 MHz.

MultiView | Spectrum l = I

Ref Level 80.00 dBLv/m ® RBW 1 MHz

& ALt 0dB ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
70 dBpvfm

H1 62.230 depv/m
60 dBpvfm

HZ 54,000 dBuv/m M

S0 dBpv/m |

30 dBpvfm

20 dBpvfm

10 dBpsm

0 dBpvfm

-10 dB i

1.0 GHz 30000 pts 600,.0 MHz/ 7.0 GHz

Note: The peak above the limit is the carrier fiy. This plot is valid for Chain A, Chain B andain A+B.
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Middle frequency 5785 MHz.

MultiView | Spectrum | -
Ref Level 80.00 dBuv//m

& RBW 1 MHz

& Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

70 dBpvfm

H1 65.230 dBpv/m

60 dBpifm

H2 54,000 depv/m

S0 depvfm

i . ol el

30 depvfm

20 depvfm

10 dBpv/m

0 depy/m
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3. WiFi 5GHz 802.11 n40 mode
Highest frequency 5795 MHz.
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FREQUENCY RANGE 26 GHz 40GHz.

No spurious signals were found in all modulationd ehannels tested.
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Radiated spurious emissions at band-edges and insiddjacent band 5.675 — 5.725 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5745 MHz.
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Middle frequency 5785 MHz.
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2. WiFi 5GHz 802.11 n20 mode
Lowest frequency 5745 MHz.
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WireLess
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3. WiFi 5GHz 802.11 n40 mode

Lowest frequency 5755 MHz.
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WireLess
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5775 MHz.
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Radiated spurious emissions at band-edges and insiddjacent band 5.85 — 5.9 GHz.

1. WiFi 5GHz 802.11 a mode
Middle frequency 5785 MHz.
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WireLess

Highest frequency 5825 MHz.
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2. WiFi 5GHz 802.11 n20 mode
Middle frequency 5785 MHz.
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3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5795 MHz.
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5775 MHz.
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