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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

TEST RESULTS

IEEE 802.11b mode

Lowest channel

Middle channel

Highest channel

Trom Vnom 2412MHz 2437MHz 2462MHz
Conducted power [dBm/MHZz]
Measured with DSSS modulation 0.06 0.25 0.31
Radiated power [dBm/MHZz]
Measured with DSSS modulation 1.87 1.96 1.69
Gain [dBi] Calculated 1.81 1.71 1.38

Measurement uncertainty

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

FCC ID: VW7PL62
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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 §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.

7.5.2. TEST INSTRUMENTS

Na_me of Manufacturer Model Serial Number _Last_ Calibration
Equipment Calibration Due
Power Meter Anritsu ML2495A 1204003 02/21/2016 02/20/2017

Power Sensor Anritsu MA2411B 1126150 02/21/2016 02/20/2017

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.

9.1.2 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

Channel Frt-(zmn::‘)lcy om?:; II‘I:c))wer Outpt:‘:v P)ower P:cgl L‘I‘I"vn)lt Result
Low 2412 20.41 0.10990 PASS
Mid 2437 20.58 0.11429 Peak 1 PASS
High 2462 20.64 0.11588 PASS
Low 2412 17.63 0.05794 PASS
Mid 2437 17.90 0.06166 AVG 1 PASS
High 2462 17.97 0.06266 PASS

Test mode: IEEE 802.119g

chanmel [ Fregpeney Ot Poveroupenov=T Faa | ' | e
Low 2412 25.54 0.35810 PASS
Mid 2437 25.64 0.36644 Peak 1 PASS
High 2462 25.19 0.33037 PASS
Low 2412 15.85 0.03846 PASS
Mid 2437 15.95 0.03936 AVG 1 PASS
High 2462 16.17 0.04140 PASS

Test mode: IEEE 802.11n HT20 MHz

Channel Fn?;]nllj-(lazr;cy Out?:é:‘())wer Outpl:‘:vI;ower L(I‘;‘vn)lt P:clél Result
Low 2412 24.57 0.28642 PASS
Mid 2437 23.63 0.23067 1 Peak PASS
High 2462 23.73 0.23605 PASS
Low 2412 14.23 0.02649 PASS
Mid 2437 14.56 0.02858 1 AVG PASS
High 2462 14.51 0.02825 PASS

Test mode: IEEE 802.11n HT40 MHz

Channel Fr?:\qnlljfzr;cy Out?:érl::wer OUtpl:\:vI; ower L(I‘;'vn)lt P:\a;lél Result
Low 2422 23.89 0.24491 PASS
Mid 2437 23.28 0.21281 1 Peak PASS
High 2452 23.39 0.21827 PASS
Low 2422 13.55 0.02265 PASS
Mid 2437 13.56 0.02270 1 AVG PASS
High 2452 13.51 0.02244 PASS
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7.6. BAND EDGES MEASUREMENT
7.6.1. 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

Compliance Certification Services (Shenzhen) IC.  report no.: c161114z02-7P1-1

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?l?;ilfér CaIiII)ar:\ttion Cali[t))l:aetion
PSA  Series Spectrum Agilent N9010A MY55370330 | 02/21/2016 | 02/20/2017
Analyzer
EMI TEST RECEIVER | ROHDE&SCHWARZ ESCI 100783 02/21/2016 02/20/2017
Amplifier EMEC EM330 060661 03/18/2016 03/17/2017
High Noise Amplifier Agilent 8449B 3008A01838 02/21/2016 02/20/2017
Loop Antenna COM-POWER AL-130 121044 09/25/2016 09/24/2017
Bilog Antenna SCHAFFNER CBL6143 5082 02/21/2016 02/20/2017
Horn Antenna SCHWARZBECK BBHA9120 D286 02/28/2016 02/27/2017
Board-Band Horn Antenna Schwarzbeck BBHA 9170 9170-497 02/28/2016 02/27/2017
Turn Table N/A N/A N/A N.C.R N.C.R
Antenna Tower SUNOL TLT2 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 02/21/2016 02/20/2017
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.

FCC ID: VW7PL62
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7.6.3. TEST 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

| > I R S } Horn
/

—

V4 antenna

EUT \
_\ 4m
Spectrum
S A { g analyzer
Turntable v \

1.5m Pl | OO

A EOA 30cm | Pre-amp _\Q ==

| ] | ]
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7.6.5. TEST RESULTS
Test Plot

IEEE 802.11b mode
Band Edges (CH Low)

Detector mode: Peak

Compliance Certification Services (Shenzhen) IC.  report no.: c161114z02-7P1-1

Polarity: Vertical

(o Meyright Spectrum Anabyzer - Swept 54
Avg Type: Log-Pwr
PHO: Fast (0 Trig: Free Run AvglHold:>1/1
IFGain:Low Atten: 10 dB
Mkr1 2.410 80 GHz

108.365 dBuV

Swe ep Time 1.00 ms

Ref Offset 10 dB
Ref 116.99 dBpV

PRI DU S T T SR S S

Stop 2.43000 GHz

Start 2.31000 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Detector mode: Average Polarity: Vertical

[ eysight Spectium Analyaer - Swept SA
i RL [
Marker 1 2.411160000000 GHz

J\vu‘ Ty‘p!: Log-Pwr
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:Low Atten: 10 dB
Mkr1 2.411 16 GHz
Ref Offset 10 dB
Ref 116.99 dBpvV 104.849 dBuV

Start 2.31000 GHz
#HRes BW 1.0 MHz

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) [ (dBuV/m) | (dBuV/m) (dB) Pole

1 2390.0000 49.97 -6.60 56.57 74.00 -1743 Peak Vertica

2 2390.0000 39.17 -6.60 45.77 54.00 -8.23 Average Vertica
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Detector mode: Peak Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA

o L "
Marker 1 2.413080000000 GHz

T 2L16H Ao NG RE =
Avg Type: Log-Pwr

PNO: Fast (0 Trig: FreeRun Avg|Hold:>111

IFGain:Low Atten: 10 dB

Ref Offset 10 dB
Ref 116.99 dBpV 101.802 dBpV

SERIN ST S TR ARSI ERE PR SR

Stop 2.43000 GHz
#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Detector mode: Average Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA

Display Line 54.00 dBuV ; Avg Type: Log-Pwr
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:Low Atten: 10 dB

Mkr1 2.413 08 GHz
Ref Offset 10 dB — e,
Ref 116.99 dBpV 97.973 dBpV|

Start 2.31000 GHz
#Res BW 1.0 MHz

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2390.0000 47.28 -6.60 53.88 74.00 -20.12 Peak Horizontal
2 2390.0000 35.67 -6.60 4227 54.00 -11.73 Average | Horizontal
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Band Edges (CH High)
Detector mode: Peak

Polarity: Vertical

[ Keysight Spectrum Analyes - Swept SA
i AL 12

Marker 1 2.63150000000 GHz

Avg Type: Log-Pwr
Avg|Hold:>111

Trig: Free Run

PNO: Fast 50
* Amen: 10 dB

IFGain:Low

Ref Offset 10 dB
Ref 116.99 dBpV

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

Detector mode: Average Polarity: Vertical

e Meyright Spectrum Anabyer - Swept S5
RN G 10 F
Marker 1 2.461200000000 GHz Avg Type: Log-Pwr

Trig: Free Run AvgHold:>11

PNO: Fast 50
* Amen: 10 dB

IFGain-Low
Mkr1 2.461 20 GHz
Ref Offset 10 dB e

Ref 116.99 dBpV 104.353 dBuvV

Stop 2.50000 GHz
Sweep 3.899 s (1001 pts)

Start 2.45000 GHz

104,353 dBuV

46,504 dBLV|

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole

1 2483.5000 49.88 -6.24 56.12 74.00 -17.89 Vertical

2 2483.5000 40.26 -6.24 46.50 54.00 -7.50 Vertical
Page 68/91
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Detector mode: Peak Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA
RL

Marker 1 2.63150000000 GHz

[ ALTGN ALITO/NG RF 12
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>111

PNO: Fast 50
* Amen: 10 dB

IFGain-Low
Mkr1 2.463 15 GHz

Ref Offset 10 dB. 101.997 dBpV,

Ref 116.99 dBpV

101.887 dBuV
56.715 dBuY|

STATUS

Polarity: Horizontal

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>111

PNO: Fast 50
* Amen: 10 dB

IFGain:Low
Mir1 2

Ref Offset 10 dB
ef Offse 98.502 dBpV|

Ref 116.99 dBpV

Stop 2.50000 GHz
Sweep 3.899 s (1001 pts)

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2483.5000 50.48 -6.24 56.72 74.00 -17.29 Peak Horizontal
2 2483.5000 37.29 -6.24 43.53 54.00 -10.47 Average | Horizontal
FCC ID: VW7PL62 Page 69/91

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



Compliance Certification Services (Shenzhen) IC.  report no.: c161114z02-7P1-1

IEEE 802.11g mode

Band Edges (CH Low)
Detector mode: Peak

Polarity: Vertical

(o Meyright Spectrum Anabyzer - Swept 54
Marker 1 2.407800000000 GHz Avg Type: Log-Pwr
3 Trig: Free Run AvgHold:>11

PNO: Fast
* Atten: 10 dB

IFGain:Low

Ref Offset 10 dB
Ref 116.99 dBpV

pamfepeatfr
OO I S ESRTE SR e

#VBW 3.0 MHz 000 ms (1001 pts)

107.465 dBuV

67.653 dBuV]

STATUS

Polarity: Vertical

Detector mode: Average

(o Meyright Spectrum Anabyzer - Swept 54
Marker 1 2.409120000000 GHz Avg Type: Log-Pwr
) Trig: Free Run AvglHold:>1/1

PNO:Fast Gy Trig: Fres Ry

IFGain:Low

Ref Offset 10 dB
Ref 116.99 dBpV

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole

1 2390.0000 61.05 -6.60 67.65 74.00 -6.35 Peak Vertical

2 2390.0000 40.16 -6.60 46.76 54.00 =724 Average Vertical
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Detector mode: Peak Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA |-
§ Ru T 2

X F AT
Marker 1 2.414880000000 GHz

Avg Type: Log-Pwr
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:Low Atten: 10 dB

Ref Offset 10 dB
Ref 116.99 dBpV

.-__,..__._.,..4.‘,-9‘1"1""T'*T i

OSREPI PR S N L |

Start 2.31000 GHz Stop 2.43000 GHz
#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Detector mode: Average Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA
i FL [

Marker 1 2.413320000000 GHz oy ~ Avg Type: Log-Pur
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:L ow Atten: 10 dB

Ref Offset 10 dB
Ref 116.99 dBpV

Start 2.31000 GHz ) Stop 2.43000 GHz
HRes BW 1.0 MHz #VBW 10 Hz 57 5 (1001 pts)

BS.6B6 dBLV
42,833 dBuV|

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2390.0000 54.93 -6.60 61.53 74.00 -12.47 Peak Horizontal
2 2390.0000 36.23 -6.60 42.83 54.00 -11.17 Average | Horizontal
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Band Edges (CH High)
Detector mode: Peak

[ eysight Spectium Analyaer - Swept SA
i RL [
Marker 1 2.457800000000 GHz

Polarity: Vertical

Avg Type: Log-Pwr
Avg|Hold:>111

Trig: Free Run

PNO: Fast 50
* Atten: 10 dB

IFGain-Low
Mkr1 2.457 80 GHz
Ref Offset 10 dB

Ref 116.99 dBpVv 106.981 dBuV

Stop 2.50000 GHz

#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

106.981 dBuV

67.899 dBuV|

STATUS

Polarity: Vertical

Detector mode: Average

(o Meyright Spectrum Anabyzer - Swept 54

Marker 1 2.463500000000 GHz Avg Type: Log-Pwr
PHO: Fast (0 T;Ee Ff:;ld?;n Avg|Hold:>111
n:

IFGain:Low

Mir1 2
9

Ref Offset 10 dB
Ref 116.99 dBpV

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole

1 2483.5000 61.66 -6.24 67.90 74.00 -6.10 Peak Vertical

2 2483.5000 40.30 -6.24 46.54 54.00 -746 Average Vertica
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Detector mode: Peak Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA
i FL

F R 12

Avg Type: Log-Pwr
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:Low Atten: 10 dB

Swe ep Time 1.00 ms

Mkr1 2.468 70 GHz
Ref Offset 10 dB KL
Ref 116.99 dBpV 100.793 dBpV|

ML L T o
b U bt Tl e

Stop 2.50000 GHz
#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Detector mode: Average Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA
i FL

Marker 1 2.468550000000 GHz oy ~ Avg Type: Log-Pur
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:L ow Atten: 10 dB

Mir1 2 9
Ref Offset 10 dB
Ref 116.99 dBpV 89.48

Start 2.45000 GHz Stop 2.50000 GHz
Sweep 3.899 s (1001 pts)

2.458 55 GHz B9.487 dBLV

2,483 50 GHz 43,736 dBuV|

No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2483.5000 58.02 -6.24 64.26 74.00 -9.74 Peak Horizontal
2 2483.5000 37.50 -6.24 43.74 54.00 -10.26 Average | Horizontal
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IEEE 802.11n HT20 MHz mode

Band Edges (CH Low)
Detector mode: Peak

[ eysight Spectium Analyaer - Swept SA
i RL [
Marker 1 2.409240000000 GHz

Polarity: Vertical

Avg Type: Log-Pwr
Trig: Fres Run AvglHold:>111

PNO: Fast 0
™ Aten: 10 dB

IFGain:Low

Ref Offset 10 dB
Ref 116.99 dBpV

o e UV UL

PRI NP PR R IV SRR e

A

#VEW 3.0 MHz

STATUS

Detector mode: Average

[ eysight Spectium Analyaer - Swept SA
i RL [
Marker 1 2.409720000000 GHz

Polarity: Vertical

Avg Type: Log-Pwr
Trig: Fres Run Avg|Hold:>111

PHO: Fast )
IFGoinlow  Atten: 10 dB

Mkr1 2.409 72 GHz
95.040 dBpV|

Ref Offset 10 dB
Ref 116.99 dBpV

Stop 2.43000 GHz
57 5 (1001 pts)

95.040 dBuV
45.258 dBuV|

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2390.0000 61.32 -6.60 67.92 74.00 -6.08 Peak Vertical
2 2390.0000 38.66 -6.60 45.26 54.00 -8.74 Average Vertical
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Detector mode: Peak Polarity: Horizontal

[ Keysight Spectrum Anabyzer - Swept SA
D [ ALTGH ALTO/NO RF
Avg Type: Log-Pwr

Marker 1 2.415720000000 GHz
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:Low Atten: 10 dB

Mkr1 2.415 72 GHz
Ref Offset 10 dB g
Ref 116.99 dBpV 100.606 dBuV

P A

A

#VEW 3.0 MHz

100.606 dBuV

STATUS

Detector mode: Average Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA

Marker 1 2.413800000000 GHz Avg Type: Log-Pwr
PNO: Fast (0 Trig: FreeRun Avg|Hold:>111
IFGain:Low Atten: 10 dB

Ref Offset 10 dB
Ref 116.99 dBpV

Stop 2.43000 GHz
357 5 (1001 pts)

BE.076 dBuV
42,225 dBuV|

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2390.0000 50.85 -6.60 57.45 74.00 -1655 Peak Horizontal
2 2390.0000 35.63 -6.60 4223 54.00 -11.78 Average | Horizontal
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Band Edges (CH High)
Detector mode: Peak Polarity: Vertical

(o Meyright Spectrum Anabyzer - Swept 54
™ C T o
Marker 1 2.466250000000 GHz Avg Type: Log-Pwr

PNO: Fast (0 Trig: Free Run Avg|Hold:>111
IFGain:Low #Atten: 10 dB

Mkr1 2.466 25 GHz
Ref Offset 10 dB e
Ref 116.99 dBV 106.043 dBpV|
1

B P

A
: "‘“]"N""t"."'4&’-\'""»"'.llh'l‘-.‘.hi},.r‘J

#VEW 3.0 MHz 1.000 ms (1001 pts)

2466 25 GHz 106.043 dBuV

2,483 50 GHz 67,267 dBuV|

STATUS

Polarity: Vertical

J\vu‘ Type: Log-Pwr
PHO: Fast (0 Trig: FreeRun AvglHold:>111
IFGain:Low SAtten: 10 dB
——
Ref Offset 10 dB Mkr1 2.41
Ref 116.99 dBpV 93.

Stop 2.50000 GHz
Sweep 3.899 s (1001 pts)

¥ FUNCTION FUNCTION WADTH FUNCTION VALUE

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2483.5000 61.03 -6.24 67.27 74.00 -6.73 Peak Vertical
2 2483.5000 37.74 -6.24 43.98 54.00 -10.02 Average Vertical
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Detector mode: Peak Polarity: Horizontal

[ Kiysaght Spectrum Analyzer - Swegt SA

Avg Type: Log-Pwi
Marker 1245795000000 Gtz [N JAaType: LogBe

IFGain:Low #Atten: 10 dB

Mkr1 2.457 95 GHz
Ref Offset 10 dB
Ref 116.99 dBpV 99.911 dBpV|

Stop 2.50000 GHz
#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

99911 dBuV
60.811 dBuV

Detector mode: Average

[ Kiysaght Spectrum Analyzer - Swegt SA

Avg Type: Log-Pwi
Marker 1 2.456700000000 GHz B Tig FrecRun ﬁ:;H:;em;n u
IFGain:Low #Atten: 10 dB

Mkr1 2.456
Ref Offset 10 dB =4
Ref 116.99 dBpV 86.208 dBpV|

Stop 2.50000 GHz|
#VBW 10 Hz

24566 70 GHz 86.208 dBuV
2.483 b0 GHz 41223 dBuV

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2483.5000 54.57 -6.24 60.81 74.00 -13.19 Peak Horizontal
2 2483.5000 34.98 -6.24 4122 54.00 -12.78 Average | Horizontal
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IEEE 802.11n HT40 MHz mode
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical

(o Meyright Spectrum Anabyzer - Swept 54
Marker 1 2.411220000000 GHz Avg Type: Log-Pwr
PNO: Fast (0 Trig: Free Run Avg|Hold:>111

Atten: 10 dB

IFGain:Low

Mkr1 2.411 22 GHz
Ref Offset 10 dB el
Ref 116.99 dBpV 103.762 dBuV

TR E T I
i LU St

PRSI ST T PR

Stop 2.45000 GHz
#VBW 3.0 MHz 000 ms (1001 pts)

103.762 dBuV

65,004 dBuV]

STATUS

Detector mode: Average

[ Keysight Spectrum Anabyzer - Swept SA
i FL

Marker 1 2.09540000000 GHz

Polarity: Vertical

Avg Type: Log-Pwr
PHO: Fast (0 Trig: FreeRun AvglHold:>1/1
IFGain:Low Atten: 10 dB

Ref Offset 10 dB
Ref 116.99 dBpV

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuv) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2390.0000 58.40 -6.60 65.00 74.00 -9.00 Peak Vertical
2 2390.0000 39.95 -6.60 46.55 54.00 =745 Average Vertical
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Detector mode: Peak

Polarity: Horizontal

[ Keysight Spectrum Analyes - Swept SA
i FL

Marker 1 2.03980000000 GHz

PNO: Fast 50

IFGain:Low

Atten: 10 dB

Ref Offset 10 dB
Ref 116.99 dBpV

USRI FRPINT P T P S

Start 2.31000 GHz
#VBW 3.0 MHz

Trig: Free Run

[ ALToN &

Avg Type: Log-Pwr
Avg|Hold:>111

Mkr1 2.408 98 GHz
96.666 dBuV,

Stop 2.45000 GHz

96,666 dBuY

Sweep 1.000 ms (1001 pts)

STATUS

Detector mode: Average

[ Keysight Spectrum Analyes - Swept SA
i FL [

Marker 1 2.416120000000 GHz
PHO: Fast )
IFGain:Low Atten: 10 dB
Ref Offset 10 dB
Ref 116.99 dBpV

Trig: Free Run

Polarity: Horizontal

Avg Type: Log-Pwr

Avg|Hold:>111

Mkr1 2.416 12 GHz
84.134 dBpV|

84,134 dBLV

42714 dBuV/|

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2390.0000 51.33 -6.60 57.93 74.00 -16.07 Peak Horizontal
2 2390.0000 36.11 -6.60 271 54.00 -11.29 Average | Horizontal
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Band Edges (CH High)
Detector mode: Peak

Polarity: Vertical

(o Meyright Spectrum Anabyzer - Swept 54
Marker 1 2.446800000000 GHz Avg Type: Log-Pwr
3 Trig: Free Run AvgHold:>11

PHO: Fast
Atten: 10 dB

IFGain:Low

Ref Offset 10 dB
Ref 116.99 dBpV
1

A
Stop 2.50000 GHz,

#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

102.414 dBuV

STATUS

Polarity: Vertical

Detector mode: Average

(o Meyright Spectrum Anabyzer - Swept 54

Marker 1 2.449320000000 GHz Avg Type: Log-Pwr
PHO: Fast G0 T;::: Fr:;ld?gn Avg|Hold:>1/1
n:

IFGain:Low

Ref Offset 10 dB
Ref 116.99 dBpV

Stop 2.50000 GHz
Sweep 5.458 s (1001 pts)

#VBW 10 Hz

D=

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2483.5000 61.40 -6.24 67.64 74.00 -6.36 Peak Vertical
2 2483.5000 40.35 -6.24 46.59 54.00 -741 Average Vertical
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Detector mode: Peak Polarity: Horizontal

[ Kiysaght Spectrum Analyzer - Swegt SA
TR ;

: e S m—
Marker 1244799000000 Gz [N JAaType: LogBe

IFGain:Low Atten: 10 dB

Mkr1 2.447 99 GHz
Ref Offset 10 dB ~ a7
Ref 116.99 dBpV 96.979 dBpV|

il i e )
ety '“m'“"’1"”"["1"“"“‘”M'J.'M«.w,J,.M

Stop 2.50000 GHz
#VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

FUNCTION WaOTH FUNCTION VALUE
96,979 dBuV
60,698 dBuV

Detector mode: Average

[ Kiysaght Spectrum Analyzer - Swegt SA
TR ;

: e S am—
Marker 1244659000000 Gtz [N JAaType: LogBe

IFGain:Low Atten: 10 dB

Mkr1 2.446 39 GHz
Ref 116.99 dBpV 84.863 dBpV

Ref Offset 10 dB

Stop 2.50000 GHz

84 863 dBuV
44 166 dBuV

No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
) (MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Pole
1 2483.5000 54.46 -6.24 60.70 74.00 -1330 Peak Horizontal
2 2483.5000 37.93 -6.24 44.17 54.00 -9.84 Average | Horizontal
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7.7. PEAK POWER SPECTRAL DENSITY MEASUREMENT
7.7.1. LIMITS

According to §15.247(e), for digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3
kHz band during any time interval of continuous transmission.

According to §15.247(f), the digital modulation operation of the hybrid system, with the
frequency hopping turned off, shall comply with the power density requirements of paragraph
(d) of this section.

7.7.2. TEST INSTRUMENTS

Na_me of Manufacturer Model Serial Number _Last_ Calibration
Equipment Calibration Due
Spectrum Analyzer Agilent N9010A MY52221469 02/21/2016 02/20/2017

7.7.3. TEST PROCEDURES (please refer to measurement standard)

§15.247(e)specifies a conducted power spectral density (PSD) limit of 8 dBm in any 3 kHz
band segment within the fundamental EBW during any time interval of continuous transmission.
The same method as used to determine the conducted output power shall be used to
determine the power spectral density (i.e.,if peak-detected fundamental power was measured
then use the peak PSD procedure and if average fundamental power was measured then use
the average PSD procedure).

10.2 Method PKPSD (peak PSD)

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level within the RBW.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

7.7.4. TEST SETUP

OCOoONOORWN =

EUT .| Spectrum
Analyzer
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7.7.5. TEST

RESULTS

No non-compliance noted

Test Data
Test mode: IEEE 802.11b
Channel Fr?&:'_lezr)'cy ijst) (I;iénni:c) Test Result
Low 2412 -4.077 PASS
Mid 2437 -4.212 8 PASS
High 2462 -4.467 PASS
Test mode: IEEE 802.119g
Channel Fr‘ml:_lez';cy (|:1PBst) (Iai;:‘t) Test Result
Low 2412 -9.683 PASS
Mid 2437 -8.492 8 PASS
High 2462 -8.704 PASS
Test mode: IEEE 802.11n HT20 MHz
Channel Fr‘ml:_lez';cy (|:1PBst) (Iai;:‘t) Test Result
Low 2412 -11.422 PASS
Mid 2437 -11.355 8 PASS
High 2462 -10.856 PASS
Test mode: IEEE 802.11n HT40 MHz
Channel Fril?nl:_li';cy E)BS;E) (:i;::) Test Result
Low 2422 -14.365 PASS
Mid 2437 -13.689 8 PASS
High 2452 -14.675 PASS
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Test Plot

IEEE 802.11b mode
PPSD (CH Low)

[ Keysight Spectrum Anabyzer - Swept SA |-

o L ENSEIN \ A 15N ALITO/NG RE

Marker 1 2.411340000000 GHz Avg Type: Log-Pwr
PHO: Fast ) Trig: Free Run Avg|Held: 18100
IFGain:Low Atten: 10 dB

Ref Offset 12 dB
Ref 12,00 dBm

Center 241200 GHz ' Span 30.00 MHz
#Res BW 3.0 kHz #VEW 10 kHz Sweep 3.163 s (1001 pts)

KR, MODE TRE) SCL

E

=
00 00 = O O B 0 D

D=

PPSD (CH Mid)

[ Keysight Spectrum Anabyzer - Swept SA

i RL R
Marker 1 2.437720000000 GHz Avg Typ: Log-Pwr
PNO: Fast (0 Trig: FreeRun Avg|Held: 71100
IFGain:L ow Atten: 10 dB

Ref Offset 12 dB Mikr1 2
Ref 12.00 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)
MODE TRC| SCL X Y FUNCTION FUNCTION WADTH FUNCTION VALUE -

2.437 72 GHz
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PPSD (CH High)

[ Meyright Spectrum Anabyzer - Swvept S5
KL ALITO NG RF
Avg Type: Log-Pwr

Marker 1 2.462570000000 GHz
PNO: Fast 0 Trig: Free Run Avg|Hold: 6/100
IFGain:Low Atten: 10 dB

TG

Ref Offset 12 dB
Ref 12,00 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

MaG STATUS
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IEEE 802.11g mode
PPSD (CH Low)

[ Keysight Spectrum Anabyzer - Swept SA |-

L F

Marker 1 2.408610000000 GHz Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run AvglHold:>1/1
IFGain:Low Atten: 10 dB

Ref Offset 12 dB Mkr1 2.408 R“I _(3H7
Ref 12.00 dBm -9.683 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

PPSD (CH Mid)

[ Keysight Spectrum Anabyzer - Swept SA

i FL [

Marker 1 2.431360000000 GHz Avg Type: Log-Pwr
PNO: Fast (50 Trig: Fres Run AvgHold:>111
IFGain:Low Atten: 10 dB

Ref Offset 12 dB
Ref 12,00 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

= ke
-
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PPSD (CH High)

[ Keysight Spectrum Anabyzer - Swept SA
RL

Marker 1 2.5535!]000000 GHz

TG

Avg Type: Log-Pwr
PNO: Fast (0 Trig: Free Run Avg|Hold:>111
IFGain:Low Atten: 10 dB

Ref Offset 12 dB
Ref 12,00 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

MaG STATUS
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IEEE 802.11n HT20 MHz mode
PPSD (CH Low)

[ Keysight Spectrum Anabyzer - Swept SA

o L
Marker 1 2.412990000000 GHz

Avg Type: Log-Pwr
PNO: Fast (0 Trig: Free Run Avg|Hold:>111
IFGain:Low Atten: 10 dB

Ref Offset 12 dB
Ref 12,00 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

PPSD (CH Mid)

[ Keysight Spectrum Anabyzer - Swept SA

i Rl [
Marker 1 2.435410000000 GHz Avg Type: Log-Pwr
PHO: Fast ) Trig: Free Run AvgHold:>111
IFGain:Low Atten: 10 dB
Ref Offset 12 dB Mikr1 2
Ref 12.00 dBm

Center 243700 GHz

Span 30.00 MHz
HRes BW 3.0 kHz #VEBW 10 kHz

Sweep 3.163 s (1001 pts)
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PPSD (CH High)

[ Keysight Spectrum Anabyzer - Swept SA
RL

Marker 1 2.469560000000 GHz ~ Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run Avg|Hold:>111
IFGain:L ow Atten: 10 dB

Ref Offset 12 dB
Ref 12,00 dBm

Span 30.00 MHz
#VBW 10 kHz Sweep 3.163 s (1001 pts)

MaG STATUS
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IEEE 802.11n HT40 MHz mode
PPSD (CH Low)

[ Keysight Spectrum Anabyzer - Swept SA |-

Marker 1 2.411380000000 GHz Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run AvglHold:>1/1
IFGain:Low Atten: 10 dB

Mkr1 2.411 38 GHz
Ref Offset 12 dB
Ref 12.00 dBm -14.365 dBm

Span 60.00 MHz
#VBW 10 kHz Sweep 6.326 s (1001 pts)

PPSD (CH Mid)

[ Keysight Spectrum Anabyzer - Swept SA

i RL L

Marker 1 2.445100000000 GHz Avg Type: Log-Pwr
PNO: Fast (50 Trig: Fres Run AvgHold:>111
IFGain-Low Atten: 10 dB

Mkr1 2.445 10 GHz
Ref Offset 12 dB 00 A
Ref 12.00 dBm -13.689 dBm

’1

st

Span 60.00 MHz
#VBW 10 kHz Sweep 6.326 s (1001 pts)

= ke
-
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PPSD (CH High)

[ Keysight Spectrum Anabyzer - Swept SA
RL

Marker 1 2.64480000000 GHz

TG

Avg Type: Log-Pwr
PHO: Fast (0 Trig: Free Run Avg|Hold:>111
IFGain:Low Atten: 10 dB

Ref Offset 12 dB
Ref 12,00 dBm

Center 2.45200 GHz - i Span 60,00 MHz
s BW 3.0 kHz #VEW 10 kHz Sweep 6.326 s (1001 pts)

MaG STATUS
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