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BCTC TEST Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-FY190402084E

7.0UT OF BAND EMISSIONS

7.1 APPLICABLE STANDARD
According to FCC 815.407(b)

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the

maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the
frequency range from the band edge to 10 MHz above or below the band edge shall not
exceed an e.i.r.p. of =17 dBm/MHz; for frequencies 10 MHz or greater above or below the
band edge, emissions shall not exceed an e.i.r.p. of —27 dBm/MHz.

7.2 TEST PROCEDURE

1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one

measured frequency within its operating range, and make sure the instrument is operated in its
linear range.

3. Set RBW of spectrum analyzer to 1 MHz with a convenient frequency span.
4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT ” SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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7.6 TEST RESULTS

Temperature : 26 C Relative Humidity : {54%
Pressure : 101 kPa Test Voltage : DC 24V form power supply

Antenna 0: 5150-5250MHz

5.2G
5.15~5.25 GHz
(802.11a) Band Edge, Left Side (802.11n20) Band Edge, Left Side

o L NSE T T

Marker 1 5.185000000000 G| Aug Type: Log-Pwr
o e Trig: Free Run AvglHold:>100/100
IFi Atten: 30 B

5 Trig: Free Run
Atten: 30 di

Ref 20.00 dBm Ref 20.00 dBm

Start 5.0000 GHz Stop 5.2500 GHz
#Res BW 100 kHz Sweep 23.93 ms (1001 pts)|

e

912000 GHz MkrRefLv

(802.11a) Band Edge, Right Side

! 115952 s Avg Type: Log-Pwr
Marker 1 5.234950000000 G| Avg Type: Log-Pwr Y Trig: Free Run Avg|Hold:>100100
. e Trig: FreeRun AvgiHold:>100/100 Atten: 30 d5
Atten: 30 6B
Ref 20.00 dBm
1

LAY

Start 5.20000 GHz Stop 5.35000 GHz Stop 5.35000 GHz
i #VBW 300 kHz Sweep 14.40 ms (1001 pts) #VBW 300 kHz Sweep 14.40 ms (1001 pts)

5.23495 GHz | | 3707 dBm|
5.250 00 GHz | | | 21.087 dBm|
5.250 70 GHz | | 5.250 00 GHz 21.087 dBm

525160 GHz -26.710 dBm
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5.15~5.25 GHz
(802.11n40) Band Edge, Left Side

B Aiglent Spectrum Analyzer - Sutgn 4

boa v L NSE T T
Marker 1 5.221200000000 GHz Aug Type: Log-Pwr

2 AvglHold:>100/100
1FGain:Low Atten: 30 B

Ref 20.00 dBm

S,
Y PP

Stop 5.3500 GHz,
Sweep 3347 ms (1001 pts)|

U

(802.11n40) Band Edge, Right Side

gt Spectrum Analyzer - Swest 54
18

Marker 1 5221300000000 GHz Avg Type: Log-Pwr
e " Trig: Free Run AvglHold:>100/100

WO Fast. g
\FGoin:Low Atten: 30 dB

Ref 20.00 dBm

Stop 5.35000 GHz|

5.22130 GHz |
5.250 00 GHz |
5.250 85 GHz |
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Antenna 0: 5725-5850MHz

5.8G
5.75~5.85 GHz
(802.11a) Band Edge, Left Side (802.11n20) Band Edge, Left Side

e - Suregt A

B Aiglent Spectrum Analyzer - Suegt 54
RL =

o = F I n
Marker 1 5.739960000000 GHz Avg Type: Log-Pwr
B Trig: FreeRun Avg|Hold:>1001100

Fast (o)
IFGain:Low Arten: 30 dB.

Marker 1 5.739960000000 GHz ) Aug Type: Log-Pwr
N e Trig: FreeRun AvglHold:>100/100
Aren: 30 B
Mkr1
Ref 20.00 dBm Ref 20.00 dBm

P S PP

Start 5.70000 GHz Stop 5.76000 GHz|

Slﬂrl 5.70000 GHz Stop 5.76000 GHz|
#Res BW 100 kHz Sweep 5.800 ms (1001 pts)|

#VBW 300 kHz Sweep 5.800 ms (1001 pts)

FUNCTION WIDTH,

5728 00 Gz 34'.'1 4Bm

“.E 5724 00 GHz -33.665 dBm
__
I I
|
N I
|
| I

(802.11a) Band Edge, Right Side

[ n.,u...,;,,m..mmw St 54

Marker 1 5.520000000000 GHz —— Sy Logoar i ; AR 1./ Frew Run
T L B o> 1001 Gain:Low Atten: 28 dB
Foaion ™ Aien: 28 08 FGain.

Ref 17.12 dBm

’1

A

o AN i

Stop 5.90000 GHz, Y Stop 5.90000 GHz
Sweep 9.600 ms (1001 pts) - Sweep 9.600 ms (1001 pts)
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5.75~5.85 GHz
(802.11n40) Band Edge, Left Side

B Aiglent Spectrum Analyzer - Sutgn 4
o L & NSE T T
Marker 1 5.746200000000 GHz Aug Type: Log-Pwr
PH e Trig: FreeRun AvglHold:>100/100
1FGain:Low Atten: 30 B

Ref 20.00 dBm

Start 5.70000 GHz
#Res BW 100 kHz #VBW 300 kHz

(802.11n40) Band Edge, Right Side

gt Spectrum Analyzer - Swest 54
18

Marker 1 5.786175000000 GHz Avg Type: Log-Pwr
NG ) AvglHold:>100/100

Ref 17.12 dBm

i, ""'w,,
P

Start 5.75500 GHz Stop 5.90000 GHz,
#Res BW 100 kHz Sweep 13.87 ms (1001 pts)

e
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Antenna 1: 5150-5250MHz

(802.11a) Band Edge, Left Side

5.2G
5.15~5.25 GHz

(802.11n20) Band Edge, Left Side

shyzer - Swept 4

i e

Marksr 1 5.181250000000 GH‘
o1

Ref 20.00 dBm

Slarl 5.0000 GHz

" Trig: Free Run

* Atten: 30 a5

#VBW 300 kHz

Avg Type: Log-Pwr
AvglHold:>100/100

T m
Marker 1 5.185000000000 GHz

Fast
IFGain:Low

Ref 20.00 dBm

e ol b o

Stop 5.2500 GHz,
Sweep 23.93 ms (1001 pts)

Slan 5.0000 GHz

#VBW 300 kHz

Type: L

og-Pwr
Trig: Free Run Avg\Hnld >100/100

Atten: 30 dB.

Mkr1 5.185 00 GHz
1.546 dBm|

B =

Stop 5.2500 GHz
Sweep 23.93 ms (1001 pts)

(802.11a) Band Edge, Right Side

- Swept 4

gt Spectrum Analyzer - Swest 54
18

Marker 1 5.233750000000 GHz
P

Nor Tast Lo Trig: Free Run
FGainiLow

Ref 20.00 dBm

Start 5.20000 GHz
#Res BW 100 kHz

Avg Type: Log-Pwr
AvglHold:>100/100

Atten: 30 dB

A A ot

#VBW 300 kHz

= |
3

T m
Marker 1 5.233750000000 GHz
PNO: Fast
IFGain:Low

Ref 20.00 dBm

Stop 5.35000 GHz
Sweep 14.40 ms (1001 pts)

Start 5.20000 GHz
#Res BW 100 kHz

#VBW 300 kHz

! Trig: Free Run

Atten: 30 dB.

A

Stop 5.35000 GHz|

Sweep 14.40 ms (1001 pts)

Mkr—RefLvi
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5.15~5.25 GHz
(802.11n40) Band Edge, Left Side

B Aiglent Spectrum Analyzer - Sutgn 4

boa v L NSE T TG

Marker 1 5.201250000000 GHz Aug Type: Log-Pwr
PH e Trig: FreeRun AvglHold:>100/100
1FGain:Low Atten: 30 B

Ref 20.00 dBm

um.JMl,l,LlewJ

(RO R WS SO e e

Start 5.0000 GHz
#Res BW 100 kHz #VBW 300 kHz

Stop 5.2500 GHz

(802.11n40) Band Edge, Right Side

gt Spectrum Analyzer - Swest 54
18

Marker 1 5221300000000 GHz Avg Type: Log-Pwr
o AvglHold:>100/100
Atten: 30 dB

Ref 20.00 dBm

Start 5.20000 GHz
#Res BW 100 kHz

e

Stop 5.35000 GHz
Sweep 14.40 ms (1001 pts)
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Antenna 1: 5725-5850MHz

5.8G
5.75~5.85 GHz

(802.11a) Band Edge, Left Side (802.11n20) Band Edge, Left Side

e - Suregt A

B Aiglent Spectrum Analyzer - Suegt 54
RL =

o . ;
Marker 1 5.739960000000 GHz ) Avg Type: Log-Pwr Marker 15.738700000000 GHz _
L 1 Fros Run AvgiHold:>10M100 PO Fast
Arten: 30 08

Ref 20.00 dBm Ref 20.00 dBm

Stop 5.76000 GHz| S[arl 5.70000 GHz

wvg Type: Log-Pwr

A
B Trig: FreeRun Avg|Hold:>1001100
Atten:

30 4B
Mkr1

Stop 5.76000 GHz|

Sweep 5.800 ms (1001 pts) #VEW 300 kHz Sweep 5.800 ms (1001 pts)

8 70 [ 5480 dBm|
572500 GHz -32.140 dBm

5724 00 GHz -31.083 dBm
[
[
|

FUNCTION WIDTH,

(802.11a) Band Edge, Right Side

[ n.,u...,;,,m..mmw St 54

Marker 15, 820000000000 GHA Avg Type: Log-Pwr ; PNO: Fast
Fast g Trig: Free Run AvglHold:>100/100 IFGain:Low
Founiow Atten: 30 B

Ref 20.00 dBm

Stop 5.90000 GHz|
#VEBW 300 kHz Sweep 9.600 ms (1001 pts)|

! Trig: Free Run

Atten: 30 dB.

ATl Ay gt et

Stop 5.90000 GHz|

Sweep 9.600 ms (1001 pts)
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5.75~5.85 GHz
(802.11n40) Band Edge, Left Side

B Aiglent Spectrum Analyzer - Sutgn 4
o L & NSE T T
Marker 1 5.746275000000 GHz Aug Type: Log-Pwr
PH e Trig: FreeRun AvglHold:>100/100
1FGain:Low Atten: 30 B

Ref 20.00 dBm

Start 5.70000 GHz
#Res BW 100 kHz #VBW 300 kHz

(802.11n40) Band Edge, Right Side

ten Spsirm Ayt - BaSh
bt . - .
Marker 1 5.786175000000 GHz Avg Type: Log-Pwr
. AvgiHold:>100/100
Aren: 30 4B
Ref 20.00 dBm
1
pUTTTRITITTRIN

Stop 5.90000 GHz,
Sweep 13.87 ms (1001 pts)
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8.SPURIOUS RF CONDUCTED EMISSIONS
8.1CONFORMANCE LIMIT
1. Below -20dB of the highest emission level in operating band.

2. Fall in the restricted bands listed in section 15.205. The maximum permitted average field strength is
listed in section 15.209.

Report No.: BCTC-FY190402084E

8.2MEASURING INSTRUMENTS

The Measuring equipment is listed in the section 6.3 of this test report.
8.3TEST SETUP

Please refer to Section 6.1 of this test report.
8.4TEST PROCEDURE

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by
following the guidance in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization etc. Set RBW=100kHz and VBW= 300K Hz to measure the peak
field strength , and mwasure frequeny range from 9KHz to 26.5GHz.

8.5TEST RESULTS

Remark: The measurement frequency range is from 9KHz to the 10th harmonic of the fundamental

frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandege
measurement data.
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802.11a on channel 36

5.2G

Test Plot

802.11a on channel 40

B igiert Spectrum Anshyzer - Swept 54

Avg Type: Log-Pwr

KL
Marker 1 829.280000000 Mz - e vy

N
IFG: Atten: 30 dB

Ref 20.00 dBm

‘1

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)|

B iens Y > T
T ;
Marker 1 898.150000000 MHz

PNO: Fast
1FGain:Low

g Type: Log-Pwr
Trig: Free Run Avg|Hold:>100H0D
Atten: 30 dB

Mkr1 8
Ref 20.00 dBm -59

,

P BB P s weos e = PR w e e s e S L S

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)

802.11a on channel 36

gilert Spectrum dnlyzer - Swept S
L

Avg Typs: Log-Pwr

Marker 1 5.176000000000 GHz e ven

IFG " Amen: 30 dB

) dBiciv Ref 20.00 dBm

Stop 7.000 GHz
#VBW 300 kHz Sweep 573.5ms (1001 pts)

s STATUS

B Fyret oo Rodem St
AL

Avg Type: Log-Pwr

Marker 1 1(1‘3540000[100(102 et sy

Trig: Free Run
Amen: 30 dB

) dBiciv Ref 20.00 dBm

Stop 26.500 GHz
Sweep 1.864 s (1001 pts)

s TATUS

#VBW 300 kHz

802.11a on channel 40

B gt Specmam e St S 5=
g 7L v 2

Marker 1 5.200000000000 GHz
=

PNO: Fast
1FGain:Low

Avg Type: Log-Pwr
rig: Free Run AvglHold: 241100
Aten: 30 dB

Ref 20.00 dBm

Next Pk Right

e bt

Stop 7.000 GHz
#VBW 300 kHz Sweep 573.5 ms (1001 pts)

= u

802.11a on channel 40

B gt Specmam e St S = )
"D v
v Type: Log-Pur

Marker 1 10.393000000000 “( B ereerin A
F Gain:Low Atten: 30 dB

3l Ref 20.00 dBm

Next Pk Right

ol f .ﬂ:m‘h L, i ™

-
oy b g il Mkr—RefLvi

Start 7.000 GHz
Res BW 100 kHz

Stop 26.500 GHz

#VBW 300 kHz Sweep 1.864 5 (1001 pts)|
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802.11a on channel 48

Test Plot

802.11n20 on channel 36

B gilert Spectrum finebyeer - Swept 54
kL

Marker 1 860.320000000 MHz
PNO: Fast Ly

\FGain:Low

Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

Avg Typs: Log-Pur
Avg|Hold:>100/100

Sweep 92.73 ms (1001 pts)

B Agient by - Swept SA

g . ¥
Marker 1.911.730000000 MHz
PNO: Fast (s

1FGain:Low

Trig: FreeRun
Atten: 30 dB

iv  Ref 20.00 dBm

gyl i o

Stop 1.0000 GHz
#VBW 300 kHz

sTam

Avg Type: Log-Pwr
AvglHold:>100H00

1

Ly Uyl e s,

Stop 1.0000 GHz'
Sweep 92.73 ms (1001 pts)

=m

802.11n20 on channel 36

B Fyret oo Rodem St
AL

Marker 1 5.248000000000 GHz
PNO:

\FGain:Low

Fost ) Trig: Free Run
Atten: 30 dB

0dBialv  Refl 20.00 dBm

Start 1.000 GHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 38/100

Sweep 573.5 ms (1001 pts)

=

RN C
Marker 1 5.188000000000 GHz
Rt Y Trig: Free Run

\FGain:Low —__Atten: 30 dB

iv  Ref 20.00 dBm

Stop 7.000 GHz
#VBW 300 kHz

sTam

802.11a on channel 48

Avg Type: Log-Pwr

AvglHold: 241100

Mkr—RefLv]

Stop 7.000 GHz
Sweep 573.5 ms (1001 pts)

802.11n20 on channel 36

B sgier Spectrum Anshyaer - Swest SA

Marker 1 10.490500000000 GHz
P ot Trig: Free Run
IFG Amen: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 21100

P

A Ay, gl
I P i TAY. o
B il it

Sweep 1.864 s (1001 pts)

i oo Y

T

Marker 1 10.354000000000 GHz
P o rig: Free Run
3 Atten: 30 dB

Ref 20.00 dBm

o
A nth i

Stop 26.500 GHz
#VBW 300 kHz

STATUS

Avg Type: Log-Pwr
AvglHold: 31100

.|“'r'-""\J"*‘|"‘W\,‘,J.N"} "r““&"

Stop 26.500 GHz
Sweep 1.864 s (1001 pts))
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802.11n20 on channel 40

Test Plot

802.11n20 on channel 48

B gilert Spectrum finebyeer - Swept 54
kL

Avg Typs: Log-Pur

Marker 1 913.670000000 MHz _ B 1o Freerun AvgHO> 100100

Fast |
\FGain:Low Atten: 30 dB

Ref 20.00 dBm

g e oAt U i sl e AR g o

Start 30.0 MHz
# #VBW 300 kHz

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

sTam

802.11n20 on channel 40

B Fyret oo Rodem St
AL

Avg Type: Log-Pwr

Marker 1 5.200000000000 -rm W erin e a0

\FGain:Low Atten: 30 dB

0dBialv  Refl 20.00 dBm

ks b bt

N

Start 1.000 GHz
#Res BW 100 kHz

Stop 7.000 GHz
Sweep 573.5 ms (1001 pts)

sTam

#VBW 300 kHz

802.11n20 on channel 40

B Agient by - Swept SA =

g . ¥ T i May 07, 3

Marker 1 472.320000000 MHz
P

WO:rost Lo Trig: FreeRun
IFGainiow *__Atten: 30 dB

Avg Type: Log-Pwr
AvglHold:>100H00

iv  Ref 20.00 dBm

1

4

e (et T M SRR

Stop 1.0000 GHz'
#VBW 300 kHz Sweep 92.73 ms (1001 pts)

jusc =m

802.11n20 on channel 48

B gt Specmam e St S = )
"D v
v Type: Log-Pur

Marker 1 5.242000000000 Hz B i Freerun R )
IFGain-Low Auten: 30 dB

3l Ref 20.00 dBm

b Al by, st
s et

Stop 7.000 GHz

#VBW 300 kHz Sweep 573.5 ms (1001 pts)

802.11n20 on channel 48

B gilert Spectrum finebyeer - Swept 54
kL

Avg Typs: Log-Pur

Marker 1 10.393000000000 GHz B 1 FreeRun /vglHold: 4100

IFGanIn:L‘ Atten: 30 dB
Mkr1 10.393 0 GHZ]

Ref 20.00 dBm -37.410 dBm

Start 7.000 GHz
# #VBW 300 kHz

Stop 26.500 GHz
Sweep 1.864 s (1001 pts)|

sTam

B Agient by - Swept SA =

g . ¥ E 1

Marker 1 10.471000000000 GHz
PNO: F

ot o Trig: FreeRun
IFGainiow *__Atten: 30 dB

Avg Type: Log-Pwr
AvglHold: 21100

Mkr1 10
Ref 20.00 dBm 2

Start 7.000 GHz
#Res BW 100 kHz

jusc =m

Stop 26.500 GHz'

#VBW 300 kHz Sweep 1.864 s (1001 pts)|
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Test Plot

802.11n40 on channel 38

B Fyret oo Rodem St
AL

Avg Type: Log-Pwr

Marker 1 986.420000000 Mz - e vy

NO: Fast
IFG: Atten: 30 dB

Ref 20.00 dBm

bWt b T N

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts))

sTam

#VBW 300 kHz

802.11n40 on channel 38

B Fyret oo Mot St
AL

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: T6/100

Marker 1 5.182000000000 GHz
F o Atten: 30 dB

/iy Ref 20.00 dBm

S—— J_J s e Wt el rlidn)

Start 1.000 GHz Stop 7.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 573.5ms (1001 pts)

s TATUS

802.11n40 on channel 38

802.11n40 on channel 46

B Aigiens Spectrum Anshyzes - Swept SA [
Avg Type: Log-Pwr

RN C
Marker 1.732.280000000 n. Past o Trig: Free Run AvglHold:>100100
\FGain-Low Atten: 30 dB

iv  Ref 20.00 dBm

AN S A

Stop 1.0000 GHz
#VBW 300 kHz Sweep 92.73 ms (1001 pts)

= u

802.11n40 on channel 46

B gt Specmam e St S = )
"D v
v Type: Log-Pur

Marker 1 5.242000000000 Hz B i Freerun )
IFGain-Low Auten: 30 dB

Ref 20.00 dBm

‘,-d

Al Ml‘_‘.“.d._,.,.,mﬂ"-'«.w LUNITTR T4

Stop 7.000 GHz

#VBW 300 kHz Sweep 573.5 ms (1001 pts)

802.11n40 on channel 46

B Fyret oo Rodem St
AL

Avg Type: Log-Pwr

Marker 1 10‘373500000000H2 et

o Trig: Free Run
Amen: 30 dB
Mkr1 10

) dejdi Ref 20.00 dBm -41.098 dBm

b,

ik, "
iy P w bty b

Stop 26.500 GHz
#VBW 300 kHz Sweep 1.864 s (1001 pts)

s TATUS

B sgiert whyees - Swept A (==

T i

Marker 1 10.451500000000 GHz
©:

PNO: Fast
1FGain:Low

Avg Type: Log-Pwr
Trig: Free Run AvglHold: 31100
Aten: 30 dB

Ref 20.00 dBm

Next Pk Right

PR FLIET PN

Start 7.000 GHz Stop 26.500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.864 s (1001 pts))

= u
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5.8G
Test Plot

802.11a on channel 149

B gilert Spectrum Ansiyzer - Swept S& c ==
s

Avg Type: Log-Pwr

Marker 1 915.610000000 Mz P e vy

NO: Fast
IFG: Atten: 20 dB

Ref 10.00 dBm

Start 30.0 MHz
E #VBW 300 kHz

wsa i File <PICTURE PNG> saved

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts))

802.11a on channel 149

B Fyret oo Mot St e
AL

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 26/100

Marker 1 5.746000000000 GHz
F o Atten: 20 dB
Mkr1 5.746 GHZ|

idiv Ref 10.00 dBm 5.214 dBm

Stop 7.000 GHz
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