7.3. 6dB BANDWIDTH MEASUREMENT

7.3.1. LIMITS

lz?rf Compliance Certification Services (Shenzhen) Inc.  Rreport No.: c151123720-RP1

According to 815.247(a)(2), systems using digital modulation techniques may operate in
the 902 - 928 MHz, 2400 - 2483.5 MHz. The minimum 6 dB bandwidth shall be at least 500

kHz.

7.3.2. TEST INSTRUMENTS

Na_me of Manufacturer Model Serial Number _Last_ Calibration
Equipment Calibration Due
Spectrum Analyzer Agilent E4446A US44300399 02/28/2015 02/27/2016

7.3.3. TEST PROCEDURES (please refer to measurement standard)

8.1 Option 1:

a) Set RBW =100 kHz.
b) Set the video bandwidth (VBW) = 3 x RBW.
c) Detector = Peak.

d) Trace mode = max hold.
e) Sweep = auto couple.

f) Allow the trace to stabilize.
g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies)

that are attenuated by 6 dB relative to the maximum level measured in the
fundamental emission.

7.3.4. TEST SETUP

EUT

Spectrum

Analyzer
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7.3.5. TEST RESULTS

No non-compliance noted

Test Data
Test mode: IEEE 802.11b (Antenna 0)
Channel Fr?ﬁﬂl:_:azr;cy Ba?ﬁ_‘?;i)dth z‘k'ITZ'; Test Result
Low 2412 8126 PASS
Mid 2437 8127 >500 PASS
High 2462 8131 PASS
Test mode: IEEE 802.11b (Antenna 1)
Channel Fr«il(\q/ltlj_'ezr;cy Bar(1l3_\:\;i)dth z_klﬁzr; Test Result
Low 2412 8144 PASS
Mid 2437 8087 >500 PASS
High 2462 8120 PASS
Test mode: IEEE 802.11g (Antenna 0)
Channel Fr«il(\q/ltlj_'ezr;cy Bar(1l3_\:\;i)dth z_klﬁzr; Test Result
Low 2412 15157 PASS
Mid 2437 14844 >500 PASS
High 2462 15103 PASS
Test mode: IEEE 802.11g (Antenna 1)
Channel Fr%(\q/lL:—'ezr;cy Ba?lid'_\:\;i)dth z‘sz"; Test Result
Low 2412 15105 PASS
Mid 2437 15069 >500 PASS
High 2462 15177 PASS
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Test mode: IEEE 802.11n HT20 MHz (Antenna 0)

C151123720-RP1

Channel Fre(I(\qAL:_'le;cy Ba?lflk\:\;i)dth z_klmzr; Test Result
Low 2412 15113 PASS
Mid 2437 15070 >500 PASS
High 2462 15041 PASS
Test mode: IEEE 802.11n HT20 MHz (Antenna 1)
Channel Fr?ﬁﬂl:_:azr;cy Ba?ﬁ_‘?;i)dth z‘k'ITZ'; Test Result
Low 2412 15706 PASS
Mid 2437 16077 >500 PASS
High 2462 15137 PASS
Test mode: IEEE 802.11n HT40 MHz (Antenna 0)
Channel Frcilc\q/ll:_'ezr;cy Ba?ﬁ_ﬁi)dth E_I:ITZI; Test Result
Low 2422 35164 PASS
Mid 2437 35145 >500 PASS
High 2452 35183 PASS
Test mode: IEEE 802.11n HT40 MHz (Antenna 1)
Channel Fr?ﬁﬂti_'ezr;cy Ba?lgl_\:\;i)dth (Lklﬁz'; Test Result
Low 2422 35705 PASS
Mid 2437 35706 >500 PASS
High 2452 35190 PASS
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Test Plot

IEEE 802.11b mode (Antenna 0)

6dB Bandwidth (CH Low)
# Agilent R T

Ref 20 dBm Atten 26 dB
#Peak
Log
19 BASAA L R A g
dB/ fa ' R
Offst
10
dB

LoAv

Ml S2
Center 2.412 00 GHz Span 46 MHz
#Res BH 106 kHz YBH 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
10.8922 MHz x dB  -6.00 dB

Transmit Freq Error  -12.085 kHz
X dB Bandwidth 8.126 MHz

6dB Bandwidth (CH Mid)
- Agilent R T

Ref 20 dBm Atten 20 dB
#Peak
Log

dB/ ‘ ®
Offst A [ ]
16
dB

LaAv

ML S2
Center 2.437 08 GHz Span 40 MHz
#Res BW 100 kHz YBH 308 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BW % Pur  99.00 %
10.1242 MHz x dB 6.0 dB

Transmit Freq Error  -15.312 kHz
% dB Banduidth 8.127 MHz
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6dB Bandwidth (CH High)
- Agilent R T

Ref 26 dBm Atten 20 dB
#Peak
Log

16 UM | A 18
dB/ 3" %

Offst
10
dB

LoAv

Ml S2
Center 2.462 00 GHz Span 46 MHz
#Res BW 100 kHz YBW 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
10.1202 MHz x dB  -6.00 dB

Transmit Freq Error  -12.859 kHz
%X dB Bandwidth 8.131 MHz

IEEE 802.11b mode (Antenna 1)
6dB Bandwidth (CH Low)

- Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log

16 A, KRR
dB/ bl ld

Offst N A
10
dB

LgAv =

M1 $2
Center 2.412 00 GHz Span 40 MHz
#Res BH 100 kHz YBH 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
10.0991 MHz x dB  -6.00 dB

Transmit Freq Error  -3.108 kHz
% dB Banduidth 8.144 MHz
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6dB Bandwidth (CH Mid)

- Agilent

Ref 26 dBm

#Atten 20 dB

#Peak

Log
16

dB/

Offst

19
dB

LgAv =

M1 S2

Transmit Freq Error
% dB Bandwidth

Start 2.417 08 GHz
#Res BH 100 kHz

Occupied Bandwidth

VBH 300 kHz

10.8895 MHz

-8.350 kHz
8.887 MHz

Stop 2.457 60 GHz
Sweep 3.867 ms (1001 pts)

Occ BH % Pwr 99.00 %
x dB  -6.00 dB

6dB Bandwidth (CH High)

- Agilent

Ref 26 dBm

#Atten 20 dB

#Peak

Log
16

dB/

Offst

10
dB

LgAv

M1 S2

Center 2.462 0
#Res BH 106 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

GHz
YBH 300 kHz

10.0896 MHz

-6.214 kHz
8.120 MHz

Span 40 MHz
Sweep 3.867 ms (1001 pts)

Occ BH % Pur 99.00 %
x dB  -6.00 dB
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IEEE 802.11g mode (Antenna 0)

6dB Bandwidth (CH Low)

- Agilent

Ref 28 dBm #Atten 20 dB

#Peak

Log
16

Offst

19
dB

LaAv

ML $2

Center 2.412 00 GHz
#Res BH 166 kHz

Occupied Bandwidth
16.2697 MHz

YBH 360 kHz

-15.768 kHz
15.157 MHz

Transmit Freq Error
% dB Banduidth

Span 40 MHz
Sweep 3.867 ms (1001 pts)

Occ BH % Pwr 99.00 %
x dB  -6.00 dB

6dB Bandwidth (CH Mid)

- Agilent

Ref 26 dBm #fAtten 20 dB

#Peak

Log
16

dB/

Offst

10 —
dB aferd ittt s AN

LgAv

M1 S2

Start 2.417 08 GHz
#Res BH 100 kHz

Occupied Bandwidth

VBH 300 kHz

16.3338 MHz
Transmit Freq Error  -18.301 kHz
% dB Banduidth 14.844 MHz

Stop 2.457 60 GHz
Sweep 3.867 ms (1001 pts)

Occ BH % Pwr 99.00 %
x dB  -6.00 dB
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6dB Bandwidth (CH High)
# Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log
&/ Yy [ g
Offst [
16
dB

LoAv

Ml S2
Center 2.462 00 GHz Span 46 MHz
#Res BW 100 kHz YBW 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
16.2595 MHz x dB  -6.00 dB

Transmit Freq Error  -10.980 kHz
%X dB Bandwidth 15.183 MHz

IEEE 802.11g mode (Antenna 1)

6dB Bandwidth (CH Low)
- Agilent R T

Ref 20 dBm #Atten 20 dB
#Peak
Log

10 — e
dB/ * SRR o i | b s O
Offst / i

16
dB

LaAv

M1 $2
Start 2.392 00 GHz Stop 2.432 00 GHz
#Res BW 100 kHz YBH 308 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BW % Pur  99.00 %
16.2875 MHz x dB 6.0 dB

Transmit Freq Error  -3.426 kHz
% dB Banduidth 15.185 MHz
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6dB Bandwidth (CH Mid)

- Agilent

Ref 26 dBm

#Atten 20 dB

#Peak

Log
16

dB/

Offst

19
dB

LgAv

M1 S2

Center 2.437 0
#Res BH 160 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

GHz
YBH 306 kHz

16.2977 MHz

48.425 Hz
15.069 MHz

Span 46 MHz
Sweep 3.867 ms (1001 pts)

Occ BH % Pwr 99.00 %
x dB  -6.00 dB

6dB Bandwidth (CH High

- Agilent

Ref 26 dBm

#Atten 20 dB

#Peak

Log
16

dB/

Offst

10
dB

LgAv

M1 S2

Center 2.462 0
#Res BH 106 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

GHz
YBH 300 kHz

16.2806 MHz

-2.986 kHz
15.177 MHz

Span 40 MHz
Sweep 3.867 ms (1001 pts)

Occ BH % Pur 99.00 %
x dB  -6.00 dB
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IEEE 802.11n HT20 MHz mode (Antenna 0)

6dB Bandwidth (CH Low)

- Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log
16 . . ¥ :
B/ PP [ PR o N PR
Offst
10
dB

LgAv

M1 S2
Center 2.412 00 GHz Span 40 MHz
#Res BW 100 kHz YBH 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
17.3826 MHz x dB  -6.00 dB

Transmit Freq Error  -8.713 kHz
% dB Banduidth 15.113 MHz

6dB Bandwidth (CH Mid)

- Agilent RT

Ref 20 dBm #Atten 20 dB
#Peak
Log
1@ \ X A 5 APy \‘:‘(~ Iy 11 I

B/ P PP O e O P 2y PN
Offst |
16
dB

LA i
TR PR Y

LgAv

ML $2
Center 2.437 06 GHz Span 40 MHz
#Res BH 106 kHz YBH 308 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
17.3889 MHz x dB  -6.00 dB

Transmit Freq Error  -12.333 kHz
% dB Banduidth 15.070 MHz
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6dB Bandwidth (CH High)

- Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log
16 - ; T :
Offst |
10
dB

LgAv

Ml S2
Start 2.442 00 GHz Stop 2.482 60 GHz
#Res BW 100 kHz YBH 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pwr  99.00 7
17.3892 MHz x dB  -6.00 dB

Transmit Freq Error  -11.185 kHz
% dB Banduidth 15.041 MHz

IEEE 802.11n HT20 MHz mode (Antenna 1)

6dB Bandwidth (CH Low)

- Agilent RT

Ref 20 dBm #Atten 20 dB
#Peak
Log
16
dB/ & | s obbaoneliolo | sl |
Offst “ ‘
16
dB

LgAv

ML $2
Center 2.412 06 GHz Span 40 MHz
#Res BH 106 kHz YBH 308 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
17.4150 MHz x dB  -6.00 dB

Transmit Freq Error  -6.818 kHz
% dB Banduidth 15.706 MHz
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6dB Bandwidth (CH Mid)

- Agilent B

Ref 26 dBm #Atten 20 dB
#Peak
Log

16 -
dB/ 9( A S PR P (S S | O RN Lo
Offst { |
10 1 !
dB J ﬂ

LgAv

ML $2
Center 2.437 06 GHz Span 40 MHz
#Res BW 106 kHz YBH 308 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
17.4306 MHz x dB  -6.00 dB

Transmit Freq Error  -5.107 kHz
% dB Banduidth 16.077 MHz

6dB Bandwidth (CH High)

- Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log
16
Offst i .
10
dB

LgAv

Ml S2
Start 2.442 00 GHz Stop 2.482 00 GHz
#Res BH 108 kHz YBH 300 kHz Sweep 3.867 ms (1001 pts)

Occupied Bandwidth Occ BH 7 Pur  99.00 7
17.4199 MHz x dB  -6.00 dB

Transmit Freq Error  -7.345 kHz
% dB Banduidth 15.137 MHz
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IEEE 802.11n HT40 MHz mode (Antenna 0)

6dB Bandwidth (CH Low)

- Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log

16

dB/ s gla o iy |anedho b b g il
Offst N T e o [ iy T
10
dB

LgAv

M1 S2
Center 2.422 00 GHz Span 66 MHz
#Res BW 100 kHz YBH 300 kHz Sweep 5.8 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
36.0307 MHz x dB  -6.00 dB

Transmit Freq Error  3.400 kHz
% dB Banduidth 35.164 MHz

6dB Bandwidth (CH Mid)

- Agilent RT

Ref 20 dBm #Atten 20 dB
#Peak
Log
10 . 5
dB/ D 1ot dhal bt | poeslbi bl el 1
Offst ‘ '

16
dB

s LR "l Mttty

LgAv

ML $2
Start 2.407 00 GHz Stop 2.467 00 GHz
#Res BH 106 kHz YBH 308 kHz Sweep 5.8 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
36.0276 MHz x dB  -6.00 dB

Transmit Freq Error  -7.678 Hz
% dB Banduidth 35.145 MHz
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6dB Bandwidth (CH High)

- Agilent

Ref 26 dBm

#Atten 20 dB

#Peak

Log
16

dB/

Offst

&

19
dB

LgAv

M1 S2

Center 2.452 0
#Res BH 160 kHz

Transmit Freq

GHz

VBH 300 kHz

Occupied Bandwidth

36.0253 MHz

Error

% dB Bandwidth

-27.522 kHz
35.183 MHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Occ BH % Pwr 99.00 %
x dB  -6.00 dB

IEEE 802.11n HT40 MHz mode (Antenna 1)

6dB Bandwidth (CH Low)

- Agilent

Ref 26 dBm

#Atten 20 dB

#Peak

Log
16

dB/

Offst

SOl R

10
dB

LgAv

M1 S2

Center 2.422 0
#Res BH 106 kHz

Transmit Freq

GHz

YBH 380 kHz

Occupied Bandwidth

36.0330 MHz

Error

% dB Bandwidth

52.361 kHz
35.705 MHz

Span 60 MHz
Sweep 5.8 ms (1001 pts)

Occ BH % Pur 99.00 %
x dB  -6.00 dB
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6dB Bandwidth (CH Mid)

- Agilent B

Ref 20 dBm #Atten 20 dB
#Peak
Log
16
dB/ %14 det psfu kol ittt | sl ddh, bbbt ) | 10 €
Offst g ‘
16
dB

TN TR A N YN

LgAv

ML $2
Center 2.437 06 GHz Span 60 MHz
#Res BW 106 kHz YBH 308 kHz Sweep 5.8 ms (1001 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
36.0568 MHz x dB  -6.00 dB

Transmit Freq Error  28.591 kHz
% dB Banduidth 35.706 MHz

6dB Bandwidth (CH High)

- Agilent R T

Ref 26 dBm #Atten 20 dB
#Peak
Log
16
dB/ i eairy o Ly q
Offst Ao R A B Lrli e L L S
10 T T
dB

LgAv

ML $2
Center 2.452 00 GHz Span 60 MHz
#Res BH 100 kHz YBH 300 kHz Sweep 5.8 ms (1001 pts)

Occupied Bandwidth Occ BH 7 Pur  99.00 7
36.0558 MHz x dB  -6.00 dB

Transmit Freq Error  16.103 kHz
% dB Banduidth 35.196 MHz
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7.4. ANTENNA GAIN
MEASUREMENT

The antenna gain of the complete system is calculated by the difference of radiated power
in EIRP and the conducted power of the module. For normal WLAN devices, the DSSS
mode is used.

MEASUREMENT PARAMETERS

Measurement parameter

Detector Peak

Sweep time Auto

Resolution bandwidth 3 MHz

Video bandwidth 3 MHz

Trace-Mode Max hold
LIMITS

FCC IC
Antenna Gain
6 dBi
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TEST RESULTS

IEEE 802.11b mode (Antenna 0)

Lowest channel

Middle channel

Highest channel

Tnom Viom 2412MHz 2437MHz 2462MHz
Conducted power [dBm/MHZ]
Measured with DSSS modulation 7.67 8.18 8.66
Radiated power [dBm/MHZ]
Measured with DSSS modulation 9.75 10.08 10.36
Gain [dBi] Calculated 2.08 1.90 1.70

Measurement uncertainty

+1.5dB (cond.) /£ 3 dB (rad.)

IEEE 802.11b mode (Antenna 1)

Tnom

Vnom

Lowest channel

Middle channel

Highest channel

2412MHz 2437MHz 2462MHz
Conducted power [dBm/MHZ]
Measured with DSSS modulation 717 7.42 720
Radiated power [dBm/MHz]
Measured with DSSS modulation 9.95 1012 939
Gain [dBi] Calculated 2.78 2.70 2.19

Measurement uncertainty

+1.5dB (cond.)/+ 3 dB (rad.)

FCC ID: VITPW3
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7.5. PEAK OUTPUT POWER
7.5.1. LIMITS

The maximum peak output power of the intentional radiator shall not exceed the following:

1. According to 815.247(b)(3), for systems using digital modulation in the bands of 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz: 1 Watt.

2. According to 815.247(b)(4), the conducted output power limit specified in paragraph (b) of
this section is based on the use of antennas with directional gains that do not exceed 6 dBi.
Except as shown in paragraph (c) of this section, if transmitting antennas of directional gain
greater than 6 dBi are used, the conducted output power from the intentional radiator shall
be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section,
as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

7.5.2. TEST INSTRUMENTS

Na_me of Manufacturer Model Serial Number _Last_ Calibration
Equipment Calibration Due
Power Meter Anritsu ML2495A 1204003 02/28/2015 02/27/2016
Power Sensor Anritsu MA2411B 1126150 02/28/2015 02/27/2016

7.5.3. TEST PROCEDURES (please refer to measurement standard)
9.1.1 RBW 2 DTS bandwidth

This procedure shall be used when the measurement instrument has available a
resolution bandwidth that is greater than the DTS bandwidth.

a) Set the RBW = DTS bandwidth.

b) Set VBW = 3 RBW.

c) Set span = 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.
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9.1.2 Integrated band power method
This procedure may be used when the maximum available RBW of the measurement
instrument is less than the DTS bandwidth.

a) Set the RBW =1 MHz.

b) Set the VBW = 3 RBW

c) Set the span =2 1.5 x DTS bandwidth.

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the instrument’s band/channel power measurement function with the band limits set
equal to the DTS bandwidth edges (for some instruments, this may require a manual
override to select peak detector). If the instrument does not have a band power function,
sum the spectrum levels (in linear power units) at intervals equal to the RBW extending
across the DTS bandwidth.

9.1.3 PKPM1 Peak power meter method

The maximum peak conducted output power may be measured using a broadband peak
RF power meter. The power meter shall have a video bandwidth that is greater than or
equal to the DTS bandwidth and shall utilize a fast-responding diode detector.

7.5.4. TEST SETUP

Power Sensor +
EUT Power Meter
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7.5.5. -TEST RESULTS

No non-compliance noted

Test Data
Test mode: IEEE 802.11b (Antenna 0)

Channel Frt:l?n:ezl;cy Out;;:é:;wer Outpl;":vl;’ower L(I‘;"vn)l't P:\e;(l;l Result
Low 2412 17.71 0.05902 PASS
Mid 2437 18.23 0.06653 1 Peak PASS
High 2462 18.71 0.07430 PASS
Low 2412 13.95 0.02483 PASS
Mid 2437 14.41 0.02761 1 AVG PASS
High 2462 14.64 0.02911 PASS

Test mode: IEEE 802.11b (Antenna 1)

Channel Frt(alt\:::l L;Iezl;cy Out;;:é rF;:;\wer Outpl;‘tNI;’ower L(lvrc)lt P:\z—;gl Result
Low 2412 17.21 0.05260 PASS
Mid 2437 17.46 0.05572 1 Peak PASS
High 2462 17.24 0.05297 PASS
Low 2412 13.43 0.02203 PASS
Mid 2437 13.52 0.02249 1 AVG PASS
High 2462 13.75 0.02371 PASS

Test mode: IEEE 802.11g (Antenna 0)

Channel Frt:lt\:qnzezl;cy Out;():;:l?wer Outpt;":vI;’ower L(l‘;vn)rt P:\a;(l;l Result
Low 2412 2397 0.24946 PASS
Mid 2437 2585 0.38459 1 Peak PASS
High 2462 2420 0.26303 PASS
Low 2412 12.62 0.01828 PASS
Mid 2437 16.78 0.04764 1 AVG PASS
High 2462 1275 0.01884 PASS

Test mode: IEEE 802.11g (Antenna 1)

Channel Frt(alt\::}l :Iezl;cy Out;;:é rF.::;\wer Outplil‘tNI;’ower L(lvrc)lt P:\z—;(l;l Result
Low 2412 24 .80 0.30200 PASS
Mid 2437 2522 0.33266 1 Peak PASS
High 2462 23.37 0.21727 PASS
Low 2412 14.23 0.02649 PASS
Mid 2437 16.16 0.04130 1 AVG PASS
High 2462 11.74 0.01493 PASS
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Test mode: IEEE 802.11n HT20 MHz (Combine with Antenna 0 and Antenna 1)

Channel Frequency ou“():;rl::swer (I::):Er):: Limit Peak / Result
(MHz) (W) AVG
Antenna 1|Antenna 2| Total (W)
Low 2412 2254 2208 2533 0.34091 PASS
Mid 2437 23.87 2405 26.97 0.49788 1 Peak PASS
High 2462 24 86 1965 26.00 0.39845 PASS
Low 2412 11.45 1035 13.95 0.02480 PASS
Mid 2437 12.78 12.74 15.77 0.03776 1 AVG PASS
High 2462 10.48 8.75 12.71 0.01867 PASS

Test mode: IEEE 802.11n HT40 MHz (Combine with Antenna 0 and Antenna 1)

Frequency Output Power Output Limit | Peak/
Channel (MHz) (dBm) Power (W) AVG Result
Antenna 1[Antenna 2| Total (W)
Low 2422 19.43 1895 22 21 0.16622 PASS
Mid 2437 23.01 22.40 2573 0.37377 1 Peak PASS
High 2452 19.54 2033 22 96 0.19784 PASS
Low 2422 9.16 8.56 11.88 0.01542 PASS
Mid 2437 12.46 11.80 1515 0.03276 1 AVG PASS
High 2452 954 9.02 12.30 0.01697 PASS
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7.6. BAND EDGES MEASUREMENT
7.6.1. LIMITS

According to 815.247(d), in any 100 kHz bandwidth outside the frequency bands in which
the spread spectrum intentional radiator in operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. In addition, radiated emissions which fall
in the restricted bands, as defined in 815.205(a), must also comply with the radiated

emission limits specified in 15.209(a) (see Section 15.205(c)).
7.6.2. TEST INSTRUMENTS

Radiated Emission Test Site 966(2)

Name of Equipment | Manufacturer |Model Number N?J?rzit?elzr CaI:_ba;zttion Cali%l:aetion
EMI TEST RECEIVER Agilent N9038A US44300399 02/28/2015 02/27/2016
EMI TEST RECEIVER [ROHDE&SCHWARZ ESCI 100783 02/28/2015 02/27/2016

Amplifier MITEQ AM-1604-3000 1123808 03/18/2015 03/18/2016
High Noise Amplifier Agilent 8449B 3008A01838 02/28/2015 02/27/2016
Board-Band Horn Antenna Schwarzbeck BBHA 9170 9170-497 02/28/2015 02/27/2016
Bilog Antenna SCHAFFNER CBL6143 5082 02/28/2015 02/27/2016
Horn Antenna SCHWARZBECK BBHA9120 D286 02/28/2015 02/27/2016
Loop Antenna COM-POWER AL-130 121044 09/25/2015 09/24/2016
Turn Table N/A N/A N/A N.C.R N.C.R
Controller Sunol Sciences SC104V 022310-1 N.C.R N.C.R
Controller CT N/A N/A N.C.R N.C.R
Temp. / Humidity Meter Anymetre JR913 N/A 02/28/2015 02/27/2016
Antenna Tower SUNOL TLT2 N/A N.C.R N.C.R
Test SIW FARAD LZ-RF / CCS-SZ-3A2

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

2. The FCC Site Registration number is 101879.
3. N.C.R = No Calibration Required.
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7.6.3. SSTEST PROCEDURES (please refer to measurement standard)

1. The EUT is placed on a turntable, which is 1.5m above the ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.
3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find
out the highest emission.
4. Set the spectrum analyzer in the following setting in order to capture the lower and
upper band-edges of the emission:
(a) PEAK: RBW=1MHz / VBW=3MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO / Detector=Peak
5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are
measured.

7.6.4. TEST SETUP

Antenna
/ tower
.......... > G | | [ T NS Horn
EUT 1 } Ve antenna
_\ 4m
Spectrum
A analyzer
T s D%\ y
Turntable M V
15m & 4 \ -
A A 30cm - Pre-amp -\_g o=
| ] l ]
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7.6.5. TEST RESULTS
Test Plot
IEEE 802.11b mode (Antenna 0)
Band Edges (CH Low)

Detector mode: Peak

Polarity: Vertical

# Agilent

Ref 117 dBpV #Atten 10 dB

R T
Mkre 2.398 @ GHz
55.17 dBpV

#Peak

1

Log
16

<

dB/

Offst

18

dB

LgAv

ML S2

Start 2.310 @ GHz

Stop 2.430 @ GHz

#Res BH 1 MHz YBW 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ) Freq 2.412 4 GHz 185.685 dBpU
2 [&D)] Freq 2.398 8 GHz 55.17 dBpy
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.412 7 GHz
Ref 117 dBpY #Atten 10 dB 101.67 dBpY
#Peak "
Log <&
16 P
dB/
Offst
16
dB
2
[
LaAv
ML $2
Start 2.310 0 GHz “ Stop 2.430 0 GHz
#Res BH 1 MHz #BH 10 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 D Freq 2.412 7 GHz 181.67 dBupU
2 [&D] Freq 2.398 8 GHz 42.94 dBpy
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 4857 -6.60 5517 74.00 -18.83 Peak Vertical
2 2390.0000 3634 -6.60 4294 54.00 -11.06 Average Vertical
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Detector mode: Peak Polarity: Horizontal
4 Agilent R T
Mkrl 2.412 0 GHz
Ref 117 dBpY #Atten 10 dB 96.802 dBpY
#Peak
Log 1
16 -0
dB/ !
Offst
16
dB
2
W pigd G T >"PON
LaAv
166
ML $2
Start 2.310 @ GHz Stop 2.430 6 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b} Freq 2.412 B GHz 96.80 dBpU
2 €5} Freq 2.390 B GHz 50.88 dBpU
Detector mode: Average Polarity: Horizontal
- Agilent R T
Mkrl 2.412 7 GHz
Ref 117 dBpY #Atten 10 dB 92.844 dBpV
#Peak
Log
19 1
dB/ R
Offst
10
dB
LgAy = —
6
Ml S2
Start 2.310 @ GHz - Stop 2.430 6 GHz
#Res BH 1 MHz #VBH 16 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type % Axis Amplitude
1 [&D)] Freq 2.412 7 GHz 92.84 dBpU
2 I¢D) Freq 2.390 @ GHz 39.15 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 43.48 -6.60 50.08 74.00 -23.92 Peak Honzontal
2 23900000 32.55 -6.60 39.15 54.00 -14.85 Average | Honzontal
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Band Edges (CH High)

Detector mode: Peak Polarity: Vertical
- Agilent R T

Mkrl 2.462 70 GHz
Ref 117 dBpY #Atten 10 dB 105.66 dBpY
#Peak
Log
16
dB/
Offst
10
dB

ol

LoAv

M1 $2
Start 2.450 00 GHz Stop 2.500 80 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 1 ms (1001 pts)

Marker Trace Type ¥ Axis Amplitude
1 [¢D) Freq 2.462 78 GHz 185.66 dBpU
2 [¢D) Freqg 2.483 58 GHz 54.93 dBpV

Detector mode: Average Polarity: Vertical
- Agilent R T

Mkrl 2.462 76 GHz
Ref 117 dBpY #Atten 16 dB 162.59 dBpY
#Peak
Log = <1>”
10 i Ral
dB/
Offst
16
dB

ol

LaAv

H1 $2
Start 2.450 00 GHz - Stop 2.500 60 GHz
#Res BH 1 MHz #UBH 10 Hz Sweep 3.899 s (1001 pts)

Marker Trace Type ¥ Axis Amplitude
1 [¢5] Freq 2.462 78 GHz 162.59 dBpU
2 [¢5] Freq 2.483 58 GHz 44.69 dBpV

Frequency | Reading | Corrected Result Limit Margin Detector Antenna

(MHz) (dBuV) (dB) @BuV) | (d@BuV) (dB) Pole
1 | 24835000 | 4869 624 54.93 74.00 -19.07 Peak Vertical

2 2483.5000 3845 -6.24 44.69 54.00 931 Average Vertical
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Detector mode: Peak Polarity: Horizontal
% Agilent R T
Mkrl 2.461 95 GHz
Ref 117 dBpV #Atten 10 dB 97.58 dBpV
#Peak
Log i
16 <
dB/
Offst
16
dB
2
LgAv
M1 S2
Start 2.450 00 GHz Stop 2.500 08 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 [¢P) Fregq 2.461 95 GHz 97.58 dBpl
2 [¢P) Freq 2.483 50 GHz 51.89 dBpl
Detector mode: Average Polarity: Horizontal
% Agilent R T
Mkrl 2.461 25 GHz
Ref 117 dBpY #Atten 10 dB 93.498 dBpY
#Peak
Log
16 -
dB/ R
Offst
16
dB
2
Ked
LgAv
4
ML S2
Start 2.450 00 GHz - Stop 2.500 80 GHz
#Res BH 1 MHz #BH 16 Hz Sweep 3.899 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freg 2.461 25 GHz 93.58 dBul
2 (&5} Freg 2.483 58 GHz 48.82 dByl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 24835000 44.85 -6.24 51.09 400 2291 Peak Honzontal
2 24835000 33.78 -6.24 40.02 54.00 -13.98 Average | Honzontal
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IEEE 802.11b mode (Antenna 1)
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.413 3 GHz
Ref 117 dBpV #Atten 10 dB 105.25 dBpY
#Peak 5
Log
19
dB/
Offst
10
dB
2
P L
LgAv
Ml S2
Start 2.310 0 GHz Stop 2.430 @ GHz
Res BW 1.1 MHz YBW 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢} Freq 2.413 3 GHz 105.25 dBpl
2 ¢ Freq 2.390 @ GHz 53.28 dBpl
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.411 2 GHz
Ref 117 dBpY #Atten 16 dB 100.948 dBpY
#Peak
Log 1
10 2
dB/
Offst
16
dB
2
S
LaAv
3
H1 $2
Start 2.310 @ GHz - Stop 2.430@ 6 GHz
Res BH 1.1 MHz #BH 10 Hz Sweep 8.506 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢b} Freq 2.411 2 GHz 108.95 dBpU
2 [¢b} Freq 2.390 B GHz 42.14 dBpy
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 46.60 -6.60 53.20 7400 -20.80 Peak Vertical
2 23900000 3554 -6.60 4214 54.00 -11.86 Average Vertical
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Detector mode: Peak

Polarity: Horizontal

4 Agilent R T
Mkrl 2.412 6 GHz
Ref 117 dBpY #Atten 10 dB 96.35 dBpY
#Peak
Log
19 = ‘1’
dB/ :
Offst
10
dB
LgAv
M1 $2
Start 2.3160 0 GHz Stop 2.430 0 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢D) Freg 2.412 B GHz 96.35 dBpl
2 I¢D) Freq 2.398 B GHz 49.32 dBpy
Detector mode: Average Polarity: Horizontal

- Agilent R T
Mkrl 2.411 3 GHz
Ref 117 dBpY #Atten 10 dB 92.35 dBpY
#Peak
Log
16 1
dB/ R~
Offst
16
dB
o
LoAv
ML S2
Start 2.310 @ GHz - Stop 2.430 6 GHz
#Res BH 1 MHz #VBH 16 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type % Axis Amplitude
1 [&D)] Freq 2.411 3 GHz 92.35 dBpU
2 &5} Freg 2.398 8 GHz 39.45 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 42772 -6.60 4932 400 -24.68 Peak Honzontal
2 23900000 32.85 -6.60 3945 54.00 -14.55 Average | Honzontal
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Band Edges (CH High)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.462 45 GHz
Ref 117 dBpY #Atten 10 dB 105.69 dBpY
#Peak 1
ng -0
16
dB/
Offst
10
dB
2
A o,v
LoAv
ML S2
Start 2.450 00 GHz Stop 2.500 00 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&D] Freq 2.462 45 GHz 185.69 dBpU
2 [&D)] Freq 2.483 58 GHz 56.29 dBpy
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.462 75 GHz
Ref 117 dBpY #Atten 10 dB 162.917 dBpY
#Peak
Log o=
16 P ;
dB/
Offst
16
dB
A
LaAv
5
ML S2
Start 2.450 00 GHz - Stop 2.500 00 GHz
#Res BH 1 MHz #UBH 10 Hz Sweep 3.899 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢D] Freq 2.462 75 GHz 182.92 dBpl
2 1) Freq 2.483 58 GHz 44.96 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483_5000 50.05 -6.24 56.29 T4.00 -17.71 Peak Vertical
2 2483_5000 3872 -6.24 4496 54.00 004 Average Vertical
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Detector mode: Peak Polarity: Horizontal
% Agilent R T
Mkrl 2.461 95 GHz
Ref 117 dBpV #Atten 10 dB 97.76 dBpV
#Peak
Log T
16 o
dB/
Offst
16
dB
2
LgAv
M1 S2
Start 2.450 00 GHz Stop 2.500 08 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 [¢P) Freq 2.461 95 GHz 97.76 dBpl
2 [¢P) Freq 2.483 50 GHz 51.51 dBpU
Detector mode: Average Polarity: Horizontal
- Agilent R T
Mkrl 2.461 20 GHz
Ref 117 dBpVY #Atten 10 dB 94.13 dBpY
#Peak
Log
16 (1,
dB/ Y
Offst
16
dB
A 2
<O
LgAv
M1 S2
Start 2.450 00 GHz Stop 2.500 08 GHz
#Res BH 1 MHz #UBK 10 Hz Sweep 354.5 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2.461 28 GHz 94,13 dBpV
2 1) Freg 2.483 58 GHz 48.83 dBpV
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 24835000 4527 -6.24 51.51 400 -22.49 Peak Honzontal
2 24835000 33719 -6.24 4003 54.00 -13.97 Average | Honzontal
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