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Report No.: C131128Z01-RP1
Antenna 1
Test mode: IEEE 802.11g
Frequency Bandwidth Limit
Channel (MHz2) (kHz) (kHz) Test Result
Low 2412 15144 PASS
Mid 2437 15125 >500 PASS
High 2462 15132 PASS
Antenna 1
Test mode: IEEE 802.11n HT20 MHz
Frequency Bandwidth Limit
Channel (MHz2) (kHz) (kHz) Test Result
Low 2412 16086 PASS
Mid 2437 15721 >500 PASS
High 2462 15723 PASS
Antenna 1
Test mode: IEEE 802.11n HT40 MHz
Frequency Bandwidth Limit
Channel (MHz) (kH2) (kHz2) Test Result
Low 2422 35186 PASS
Mid 2437 35788 >500 PASS
High 2452 35806 PASS
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Test Plot
Antenna 0

IEEE 802.11b mode
6dB Bandwidth (CH Low)

3 Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log S
16 e I N Rl A 4

dB/ o/ L <
Offst N W
15
dB

LgAv

ML $2
Center 2.412 86 GHz Span 25 MHz
#Res BW 160 kHz #YBH 360 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
11.7817 MHz x dB  -6.00 dB

Transmit Freq Error  15.276 kHz
% dB Banduidth 8.560 MHz

6dB Bandwidth (CH Mid)
- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
19
dB/
Offst
1.5
dB

V.S

LoAv

Ml S2
Center 2.437 00 GHz Span 25 MHz
#Res BH 100 kHz #UBH 360 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
10.1022 MHz x dB  -6.00 dB

Transmit Freq Error  -6.298 kHz
X dB Bandwidth 8.125 MHz
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6dB Bandwidth (CH High)
- Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log r—
19 < kbl
dB/
Offst
135
dB

LgAv

ML S2
Center 2.462 08 GHz Span 25 MHz
#Res BH 108 kHz #UBH 360 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
10.6886 MHz x dB 6.0 dB

Transmit Freq Error  -4.539 kHz
% dB Banduidth 8.124 MHz

Antenna 0

IEEE 802.11g mode
6dB Bandwidth (CH Low)

- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
16
dB/
Offst
1:5 —
dB  |lsdintenpl

6
%

LgAv

ML S2
Center 2.412 08 GHz Span 25 MHz
#Res BH 108 kHz #UBH 360 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
16.2712 MHz x dB 6.0 dB

Transmit Freq Error  7.863 kHz
% dB Banduidth 15.684 MHz
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6dB Bandwidth (CH Mid)
% Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log
16
dB/
Offst
1.5 % C

<$
%

LgAv

Ml S2
Center 2.437 00 GHz Span 25 MHz
#Res BH 100 kHz #UBH 366 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 7
16.2823 MHz x dB  -6.00 dB

Transmit Freq Error  422.372 Hz
% dB Bandwidth 15.1683 MHz

6dB Bandwidth (CH High)
- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
16
dB/
Offst
1.5
dB

2“«3»
SN

LgAv

ML S2
Center 2.462 00 GHz Span 25 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
16.5179 MHz x dB  -6.00 dB

Transmit Freq Error  -1.711 kHz
% dB Bandwidth 15.117 MHz
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Antenna 0

IEEE 802.11n HT20 MHz mode
6dB Bandwidth (CH Low)
% Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
Offst
1.5
dB

LgAv

M1 S2
Center 2.412 8@ GHz Span 25 MHz
#Res BH 108 kHz #\BH 308 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ B 7 Pwr  99.00 7
17.3723 MHz x dB  -6.00 dB

Transmit Freq Error  -12.020 kHz
% dB Bandwidth 15.149 MHz

6dB Bandwidth (CH Mid)

% Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log
o/ Py WO aee e il Tvr v ey Yy W
Offst [ |
1.5
dB

LgAv

M1 $2
Center 2.437 00 GHz Span 25 MHz
#Res BH 108 kHz #\BH 366 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 7
17.3721 MHz x dB  -6.00 dB

Transmit Freq Error  -12.054 kHz
% dB Banduidth 15.132 MHz
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6dB Bandwidth (CH High)
- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
16
dB/ s
Offst [
1.5
dB

=¥ P A7 e e g T A R T W

LgAv

ML $2
Center 2.462 86 GHz Span 25 MHz
#Res BH 106 kHz #UBH 360 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
17.3462 MHz x dB  -6.00 dB

Transmit Freq Error  -5.465 kHz
% dB Banduidth 14.504 MHz

Antenna 0

IEEE 802.11n HT40 MHz mode
6dB Bandwidth (CH Low)

- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log

16 e =T == — ‘
dB/ _)‘dewﬂ,.m Apilindn b i e iy ‘(" et oo B i ey ._N“LJQ(_
Offst | T \
1.5 7 T

LgAv

ML S2
Center 2.422 08 GHz Span 50 MHz
#Res BH 108 kHz #UBH 360 kHz Sweep 4.8 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
36.0248 MHz x dB 6.0 dB

Transmit Freq Error  33.870 kHz
% dB Banduidth 35.349 MHz
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6dB Bandwidth (CH Mid)
% Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log

18 o TR e 7 = N 3
Offst / i |

1.5 7 ;
dB

LgAv

Ml S2
Center 2.437 00 GHz Span 50 MHz
#Res BH 100 kHz #BH 366 kHz Sweep 4.8 ms (601 pts)

Occupied Bandwidth Occ BN % PWr  99.00 7
36.0283 MHz x dB  -6.00 dB

Transmit Freq Error  -2.334 kHz
% dB Bandwidth 35.244 MHz

6dB Bandwidth (CH High)

- Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log
16 e e e e 7 a7
Offst /
1.5 7 ;

dB b ot g™ Myt

LgAv

ML S2
Center 2.452 00 GHz Span 50 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 4.8 ms (601 pts)

Occupied Bandvwidth Occ BH % Pur  99.00 %
36.0496 MHz x dB  -6.00 dB

Transmit Freq Error  -28.142 kHz
% dB Bandwidth 35.200 MHz
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Antenna 1

IEEE 802.11g mode

6dB Bandwidth (CH Low)
- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
dB/ bk | =
Offst ¢ i
1.5 ra -

dB POV, ' -, \.v‘«"’u‘g g

LgAv

ML S2
Center 2.412 08 GHz Span 25 MHz
#Res BH 108 kHz #UBH 360 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
16.2958 MHz x dB 6.0 dB

Transmit Freq Error  16.117 kHz
% dB Banduidth 15.144 MHz

6dB Bandwidth (CH Mid)

% Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log
16 I e P S - e
dB/ b i ‘ T
Offst 4 {
1.5
dB

LgAv

Ml $2
Center 2.437 00 GHz Span 25 MHz
#Res BH 100 kHz #\BH 366 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
16.2981 MHz x dB  -6.00 dB

Transmit Freq Error  8.448 kHz
% dB Banduidth 15.125 MHz
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6dB Bandwidth (CH High)

- Agilent

Ref 20 dBm

#Atten 30 dB

#Peak

Log
16

LgAv

ML $2

Center 2.462 00 GHz

#Res BH 100 kHz

Occupied Bandwidth
16.2893 MHz

Transmit Freq Error

% dB Bandwidth

14.639 kHz
15.132 MHz

#YBH 300 kHz

Span 25 MHz
Sweep 2.4 ms (601 pts)

Occ BH % Pwr 99.00 %
x dB  -6.00 dB

Antenna 1

IEEE 802.11n HT20 MHz mode
6dB Bandwidth (CH Low)

% Agilent

Ref 26 dBm

#Atten 30 dB

#Peak

Log
16

dB/

9_)“’ i Ty ey A

Offst

135
dB

LgAv

M1 S2

Center 2.412 00 GHz

#Res BH 108 kHz

Occupied Bandwidth
17.4325 MHz

Transmit Freq Error

% dB Bandwidth

13.344 kHz
16.986 MHz

#YBH 3080 kHz

Span 25 MHz
Sweep 2.4 ms (601 pts)

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

Ref 20 dBm #Atten 30 dB
#Peak
Log
10
dB/ s
Offst |

15 . -

dB Ao fiapn pdor b ha s

RN

LgAv

Ml S2
Center 2.437 00 GHz Span 25 MHz
#Res BH 100 kHz #UBH 306 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
17.4248 MHz x dB  -6.00 dB

Transmit Freq Error  4.273 kHz
% dB Banduidth 15.721 MHz

6dB Bandwidth (CH High)

- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log

:(ljg/ ‘o,a:) s Tas T P e[ ] J berrrocn Ao =y 7,?‘
Offst
1.5
dB A “': ““v AN il ) 2V w“v‘.“ Lo fs

LoAv

ML $2
Center 2.462 86 GHz Span 25 MHz
#Res BH 108 kHz #UBH 366 kHz Sweep 2.4 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
17.4288 MHz x dB 6.0 dB

Transmit Freq Error  767.614 Hz
% dB Banduidth 15.723 MHz
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Antenna 1

IEEE 802.11n HT40 MHz mode
6dB Bandwidth (CH Low)

% Agilent R T

Ref 26 dBm #Atten 30 dB
#Peak
Log
dB/ _)‘0”,.,“:-" il Alispfhbandh gy et PO | ) OV U A ",‘w_
Offst ] {
15 Fa =

dB nw,-;“""w‘, a Na -~“H>.‘

LgAv

ML $2
Center 2.422 08 GHz Span 56 MHz
#Res BW 160 kHz #YBH 360 kHz Sweep 4.8 ms (601 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
36.0590 MHz x dB  -6.00 dB

Transmit Freq Error  36.811 kHz
% dB Banduidth 35.186 MHz

6dB Bandwidth (CH Mid)

- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
18 1 Y b Y 7 7
dB/ %\‘“‘, i oK et bttt ha i el ""' leh R (RN UV LN DA RS L -,'uﬂ.wQ ra
Offst ’
1.5
dB

LoAv

Ml S2
Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #UBH 366 kHz Sweep 4.8 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
36.8724 MHz x dB  -6.00 dB

Transmit Freq Error  30.335 kHz
% dB Bandwidth 35.788 MHz
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6dB Bandwidth (CH High)
- Agilent R T

Ref 20 dBm #Atten 30 dB
#Peak
Log
16 — — L
Offst |

1.5
dB

LoAv

ML $2
Center 2.452 08 GHz Span 50 MHz
#Res BH 108 kHz #UBH 360 kHz Sweep 4.8 ms (601 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
36.1057 MHz x dB 6.0 dB

Transmit Freq Error  12.679 kHz
% dB Banduidth 35.806 MHz
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7.4. PEAK OUTPUT POWER
7.41. LIMITS

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

1. According to §15.247(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 §15.247(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.

7.4.2. TEST INSTRUMENTS

Na_me of Manufacturer Model Serial Number _Last_ Callbration
Equipment Calibration Due
Spectrum Analyzer Agilent E4446A US44300399 03/09/2013 03/08/2014
Power Meter Anritsu ML2495A 1204003 03/09/2013 03/08/2014
Power Sensor Anritsu MA2411B 1126150 03/09/2013 03/08/2014

7.4.3. TEST PROCEDURES (please refer to measurement standard)

9.1.1 RBW = DTS bandwidth

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

1. Setthe RBW = DTS bandwidth.

Set VBW = 3 RBW.

Setspan = 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.

N>R W N

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.
1. Set the RBW = 1 MHz.

2. Set the VBW = 3 RBW
3. Setthe span = 1.5 x DTS bandwidth.

4. Detector = peak.
5. Sweep time = auto couple.
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6. Trace mode = max hold.
7. Allow trace to fully stabilize.
8.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.

7.4.4. TEST SETUP

EUT Spectrum
Analyzer

Power Sensor +

Power Meter
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7.4.5. TEST RESULTS
No non-compliance noted

Test Data
Antenna 0
Test mode: IEEE 802.11b
Frequency| Output Power | Output Power Limit
Channel Resuit
(MHz) (dBm) (W) (W)
Low 2412 17.59 0.05741 PASS
Mid 2437 17.52 0.05649 1 PASS
High 2462 17.88 0.06138 PASS
Antenna 0
Test mode: IEEE 802.11g
Frequency| Output Power | Output Power Limit
Channel Result
(MHz) (dBm) (W) (W)
Low 2412 23.60 0.22909 PASS
Mid 2437 23.03 0.20091 1 PASS
High 2462 22.75 0.18836 PASS
Antenna 1
Test mode: IEEE 802.11g
Frequency| Output Power | Output Power Limit
Channel Resuit
(MHz) (dBm) (W) (W)
Low 2412 21.67 0.14689 PASS
Mid 2437 23.06 0.20230 1 PASS
High 2462 21.16 0.13062 PASS
Antenna 0+ Antenna 1
Test mode: IEEE 802.11n HT20 MHz
TUTpUT —_
Frequency Output Power Limit
Channel (MHz) (dBm) Pﬁx\’l\er W) Result
Chain 0 Chain 1 Total
Low 2412 21.80 18.24 23.38530 0.21804 PASS
Mid 2437 19.82 22.83 24.59101 0.28781 1 PASS
High 2462 17.89 17.02 20.48705 0.11187 PASS
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Antenna 0 + Antenna 1

Test mode: IEEE 802.11n HT40 MHz

Frequency Output Power Output Limit
Channel (MHz2) (dBm) Power (W) Result
Chain 0 Chain 1 Total
Low 2422 20.53 19.00 22.84233 0.19241 PASS
Mid 2437 21.80 20.38 24.15808 0.26050 1 PASS
High 2452 18.25 14.80 19.86924 0.09703 PASS

Note : Combine Power Calculation :

Total Power(dBm) =Iog (10 (chain 0 power/10) 0 (chain 1 power/‘lO))*,IO

+1
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7.5. BAND EDGES MEASUREMENT
7.5.1. LIMITS

According to §15.247(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 §15.205(a), must also comply
with the radiated emission limits specified in 15.209(a) (see Section 15.205(c)).

7.5.2. TEST INSTRUMENTS

Radiated Emission Test Site 966(2)

Name of Equipment | Manufacturer |Model Number N?J?r:i;lar Calili::'zttion Cali[t)yl:aetion

PSA iﬂ;‘?;;fewum Agilent E4446A US44300399 | 03/09/2013 | 03/08/2014

Rt ML TEST | ROHDESSCHWARZ ESCI 100783 03/09/2013 | 03/08/2014

Amplifier MITEQ AM-1604-3000 1123808 03/18/2013 03/18/2014

High Noise Amplifier Agilent 8449B 3008A01838 03/18/2013 03/18/2014

Board-Band Horn Antenna Schwarzbeck BBHA 9170 9170-497 06/21/2013 06/21/2014

Bilog Antenna SCHAFFNER CBL6143 5082 03/02/2013 03/01/2014

Horn Antenna SCHWARZBECK BBHA9120 D286 03/02/2013 03/01/2014

Loop Antenna A. R A PLA-1030/B 1029 03/23/2013 03/23/2014
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 03/04/2013 03/03/2014
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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7.5.3. TEST PROCEDURES (please refer to measurement standard)

1. The EUT is placed on a turntable, which is 0.8m 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=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO
5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION are

7.5.4. TEST SETUP

Antenna
e tower
EUT ‘ v ’ d antenna
i /
Spectrum
A T analyzer
Turntable 0.8m Im " h—
i cm
A : A ¥ ~ Pre-amp -\_g 8 =
AAAAAAA | T I
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7.5.5. TEST RESULTS

Test Plot

Antenna 0+ Antenna 1

IEEE 802.11b mode
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
% Agilent R T
Mkrl 2.413 2 GHz
Ref 127 dBpY/m #Atten 30 dB 104.58 dBpW/m
#Peak
Log
19 \1,
dB/ ’
2
e o
LgAv
M1 S2
Start 2.310 @ GHz Stop 2.430 @ GHz
#Res BH 1 MHz #UBW 1 MHz Sweep 1 ms (601 pts)
Marker Trace Type X Axis Amplitude
1 [¢D) Freq 2.413 2 GHz 104.58 dBpU/m
2 [¢D) Freq 2.390 @ GHz 56.61 dBpU/m
Detector mode: Average Polarity: Vertical

- Agilent

Ref 127 dBpV/m

#Atten 30 dB

R

T

Mkrl 2.412 8 GHz
106.89 dBpY/m

#Peak

Log
16

dB/

:‘o L

LgAv

o

ML $2

Start 2.316 @ GHz

Stop 2.430 0 GHz

#Res BH 1 MHz #UBH 10 Hz Sweep 9.357 s (601 pts)

Marker Trace Type ¥ Axis Amplitude
1 [¢D] Freq 2.412 8 GHz 188.89 dBpU/n
2 €D Freq 2.398 @ GHz 46.52 dBpU/m

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 50.01 -6.60 56.61 74.00 -17.39 Peak Vertical
2 2390.0000 39.92 -6.60 46.52 54.00 -7.48 Average Vertical
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Detector mode: Peak Polarity: Horizontal
- Agilent R T
Mkrl 2.413 @ GHz
Ref 127 dBpY/m #Atten 30 dB 96.979 dBpY/m
#Peak
Log
16
dB/ ,‘1’
2
-
LoAv
100
Ml $2
Start 2.310 @ GHz Stop 2.430 0 GHz
#Res BH 1 MHz #BH 1 MHz Sweep 1 ms (601 pts)
Marker Trace Type K Axis Amplitude
1 [&D)] Freq 2.413 8 GHz 96.88 dBpU/m
2 ¢} Freq 2.398 @ GHz 58.14 dBpU/m
Detector mode: Average Polarity: Horizontal
% Agilent R T
Mkrl 2.412 8 GHz
Ref 127 dBpY/m #Atten 30 dB 92.438 dBpY/m
#Peak
Log
16
dB/ 1
o
o 5
H1 $2
Start 2.316 0 GHz & Stop 2.430 @ GHz
#Res BH 1 MHz #YBH 16 Hz Sweep 9.357 s (601 pts)
Marker Trace Type X Axis Amplitude
1 b} Freq 2.412 8 GHz 92.44 dBpl/m
2 €5} Freq 2.390 B GHz 39.57 dBul/m
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
. (MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 43.54 -6.60 50.14 74.00 -23.86 Peak Horizontal
2 2390.0000 32.97 -6.60 39.57 54.00 -14.43 Average | Horizontal
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