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Compliance Certification Services (Shenzhen) Inc.

Report No.: C160622704-RP1-4

IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz

Frequency Output Power Output Limit
Channel (MHz) (dBm) Power (W) | (dBm) Result
Antenna 0 | Antenna 1 Total
Low 5190 14.55 14.35 17.46 0.05574 29 49 PASS
High 5230 14.53 14.28 17.42 0.05517 PASS
IEEE 802.11n HT 40 MHz mode / 5755 ~ 5795MHz
Frequency Output Power Output Limit
Channel (MH2) (dBm) Power W) | (dBm) Result
Antenna O | Antenna 1 Total
Low 5755 15.47 15.08 18.29 0.06745 29 49 PASS
High 5795 15.47 15.64 18.57 0.07188 PASS

FCC ID: JVPGS1
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6.5 BAND EDGES MEASUREMENT
6.5.1 LIMIT
According to §15.407(b)

(1) The provisions of Section 15.205 of this part apply to intentional radiators operating
under this section.

(2) When measuring the emission limits, the nominal carrier frequency shall be adjusted
as close to the upper and lower frequency block edges as the design of the equipment

permits.

6.5.2 MEASUREMENT EQUIPMENT USED

Radiated Emission Test Site 966(2)
Name of Equipment | Manufacturer |Model Number Nifrzil:?elxr Caliliaa:zftion CaIiDblrJaetion
PSA SAe”es Spectrum Agilent N9010A MY52221469 | 02/21/2016 | 02/20/2017
nalyzer
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 09/25/2015 09/24/2016
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 JR9I13 N/A 02/21/2016 02/20/2017
Test S/IW 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: JVPGS1
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6.5.3 TEST CONFIGURATION

Antenna

/ tower

.......... > 3m <} Horn
/

EUT A antenna

\
_\ 4m
A Spectrum
. i analyzer
=5 T jj : '
Turntable | ¥ V |
¥

~ Pre-amp

>

> 5

S

=
J
i
ol
0o

6.5.4 TEST PROCEDURE

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=1/ 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.
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6.5.5 TEST RESULT
IEEE 802.11a mode / 5745 ~ 5825MHz

Antenna 0O:
1. Operating Frequency: 5745-5825MHz

2. CH Low: 5745MHz, CH High: 5825MHz
3. 26dB bandwidth: CH Low: 21.18MHz, CH High: 21.25MHz
4. Frequency Range: 5734.410MHz, 5835.625MHz

Antenna 1:
1. Operating Frequency: 5745-5825MHz

2. CH Low: 5745MHz, CH High: 5825MHz
3. 26dB bandwidth: CH Low: 21.17MHz, CH High: 21.17MHz
4. Frequency Range: 5734.415MHz, 5835.585MHz

IEEE 802.11n HT 20 MHz mode / 5745 ~ 5825MHz

Antenna O:

1. Operating Frequency: 5745-5825MHz

2. CH Low: 5745MHz, CH High: 5825MHz

3. 26dB bandwidth: CH Low: 21.22MHz, CH High: 20.68MHz
4. Frequency Range: 5733.395MHz, 5835.340MHz

Antenna 1:
1. Operating Frequency: 5745-5825MHz

2. CH Low: 5745MHz, CH High: 5825MHz
3. 26dB bandwidth: CH Low: 23.21MHz, CH High: 21.22MHz
4. Frequency Range: 5733.395MHz, 5835.610MHz
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IEEE 802.11n HT 40 MHz mode / 5755 ~ 5795MHz

Antenna 0O:
1. Operating Frequency: 5755-5795MHz

2. CH Low: 5755MHz, CH High: 5795MHz
3. 26dB bandwidth: CH Low: 38.79MHz, CH High: 46.21MHz
4. Frequency Range: 5735.605MHz, 5818.105MHz

Antenna 1:
1. Operating Frequency: 5755-5795MHz

2. CH Low: 5755MHz, CH High: 5795MHz
3. 26dB bandwidth: CH Low: 43.76MHz, CH High: 40.00MHz
4. Frequency Range: 5733.120MHz, 5815.000MHz

Because the mentioned conditions, the test is not applicable.
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Test Plot
IEEE 802.11a mode / 5180MHz

Detector mode: Peak Polarity: Vertical

Antenna O

- Agilent R T
Mkrl 5.186 9 GHz

Ref 117 dBpV 102.53 dBpY
#Peak
1

Log >
19 [
dB/
Offst
10 %
dB )

#Atten 10 dB

todN

LoAv

M1 S2
Start 4.500 @ GHz
#Res BH 1 MHz
Marker Trace
1 [¢D)
2 [¢D)

Stop 5.210 0 GHz

Sweep 1.2 ms (1001 pts)
Amplitude
102,53 dBpU
57.55 dBpl

VBH 3 MHz
¥ Axis
5.180 9 GHz
5.149 & GHz

Type
Freq
Freq

Detector mode: Average Polarity: Vertical

Antenna O

- Agilent R T

Mkrl 5.186 9 GHz
Ref 117 dBpV #Atten 16 dB 87.05 dBpVY
#Peak
Log
19
dB/
Offst
10
dB

o

N

LgAv

ML S2

Start 4.500 0 GHz"

Stop 5.210 @ GHz

#Res BH 1 MHz #YBH 10 Hz Sweep 55.36 5 (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b Freq 5.180 9 GHz 87.65 dBpu
2 1) Freq 5.149 6 GHz 44.74 dBpy
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 6193 5.60 5633 74.00 -17.67 Peak Honzontal
2 5150.0000 50.06 5.60 44 46 54.00 954 Average | Honzontal
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Detector mode: Peak

Polarity: Horizontal

# Agilent

Ref 117 dBpV

Antenna O

#Atten 10 dB

Mkrl 5.188 9 GHz

#Peak

112.22 dBpY
Q¢

1

Log
18

dB/

Offst

10

dB

o

LoAv

ML S2

Start 4.500 @ GHz

Stop 5.218 @ GHz

#Res BH 1 MHz YBW 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type * Axis Amplitude
1 &b} Freg 5.188 9 GHz 112.22 dBpy
2 &5} Freg 5.149 § GHz 59.63 dByl
Detector mode: Average Polarity: Horizontal
Antenna O

= Agilent

Ref 117 dBpVY

#Atten 10 dB

Mkrl 5.188 9 GHz
94.82 dBpV

#Peak

Log
19

dB/

Offst

19

dB

LgAv

ML S2

Start 4.500 @ GHz

Stop 5.210 @ GHz

#Res BH 1 MHz #YBH 10 Hz Sweep 55.36 5 (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b Freg 5.188 9 GHz 94.82 dBpl
2 (&5 Freq 5.149 6 GHz 46.71 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 63.76 5.60 58.16 74.00 -15.84 Peak Vertical
2 5150.0000 51.66 5.60 46.06 54.00 -7194 Average Vertical
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IEEE 802.11a mode / 5180MHz

Detector mode: Peak Polarity: Vertical
Antenna 1
# Agilent R T
Mkrl 5.178 8 GHz
Ref 117 dBpY #Atten 10 dB 108.62 dBpY
#Peak <i>
Log
18
dB/
Offst
16
dB 2
3 P e d
LoAv
ML S2
Start 4.500 @ GHz Stop 5.21@ @ GHz
#Res BH 1 MHz YBW 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type * Axis Amplitude
1 &b} Freg 5.178 8 GHz 188.82 dBpy
2 &5} Freg 5.149 § GHz £0.08 dBuU
Detector mode: Average Polarity: Vertical
Antenna 1
- Agilent R T
Mkrl 5.186 9 GHz
Ref 117 dBplY #Atten 10 dB 92.02 dBpVY
#Peak
Log
10 1|
dB/ R
Offst
10
dB
P
LgAv
ML $2
Start 4.500 6 GHz - Stop 5.210 @ GHz
#Res BH 1 MHz #UBH 10 Hz Sweep 55.36 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b} Freq 5.188 9 GHz 92.02 dBpU
2 1 Freq 5.149 6 GHz 46.41 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 6594 5.60 6034 T4.00 -13.66 Peak Honzontal
2 5150.0000 5255 5.60 4695 54.00 -705 Average | Honzontal
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Detector mode: Peak Polarity: Horizontal
Antenna 1
# Agilent R T
Mkrl 5.185 9 GHz
Ref 117 dBpV #Atten 10 dB 100.36 dBpY
#Peak
Log 1—]
dB/
Offst
16
dB p
24
0 5 ¥, o
LoAv
Ml S2
Start 4.500 @ GHz Stop 5.21@ @ GHz
#Res BH 1 MHz YBW 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type * Axis Amplitude
1 ¢D) Freg 5.185 9 GHz 188.36 dBpy
2 &5} Freg 5.149 § GHz 56.33 dBpl
Detector mode: Average Polarity: Horizontal
Antenna 1
- Agilent R T
Mkrl 5.178 8 GHz
Ref 117 dBplY #Atten 10 dB 85.13 dBpV
#Peak
Log
10
dB/ 1
Offst
10
dB
2
&
LgAv
ML $2
Start 4.500 0 GHZ Stop 5.210 @ GHz
#Res BH 1 MHz #YBH 10 Hz Sweep 55.36 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (¢H] Freg 5.178 8 GHz 85.13 dBpU
2 ¢} Freq 5.149 6 GHz 44.46 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 T2.06 5.60 6646 74.00 -1.54 Peak Vertical
2 5150.0000 56.00 5.60 5040 54.00 -3.60 Averape Vertical
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IEEE 802.11n HT 20 MHz mode / 5180 MHz

Detector mode: Peak Polarity: Vertical
Combine with Antenna 0+ Antenna 1
# Agilent R T
Mkrl 5.188 9 GHz
Ref 117 dBpV #Atten 10 dB 109.13 dBpY
#Peak o
Log 17
19
dB/
Offst
10
dB
2,
s ¥ g
LoAv
Ml S2
Start 4.500 @ GHz Stop 5.21@ @ GHz
#Res BH 1 MHz YBW 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢D) Freq 5.188 9 GHz 1089.13 dBpU
2 [¢D) Freq 5.149 6 GHz 58.16 dBpl
Detector mode: Average Polarity: Vertical
Combine with Antenna 0+ Antenna 1
- Agilent R T
Mkrl 5.186 9 GHz
Ref 117 dBpV #Atten 16 dB 92.35 dBpV
#Peak
Log
10 1_ |
dB/ R
Offst [ ]
10
dB
<
LgAv
Ml S2
Start 4.500 6 GHz - Stop 5.210 @ GHz
#Res BH 1 MHz #UBH 10 Hz Sweep 55.36 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢} Freg 5.180 9 GHz 92.35 dBpU
2 (&5 Freq 5.149 6 GHz 46.86 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 63.76 5.60 58.16 74.00 -15.84 Peak Vertical
2 5150.0000 51.66 5.60 4606 54.00 794 Average Vertical
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Detector mode: Peak Polarity: Horizontal
Combine with Antenna 0+ Antenna 1
# Agilent R T
Mkrl 5.183 6 GHz
Ref 117 dBpV #Atten 10 dB 111.34 dBpY
#Peak o
Log &y
19
dB/
Offst
10
dB 5
\v'o
LoAv
Ml S2
Start 4.500 @ GHz Stop 5.21@ @ GHz
#Res BH 1 MHz YBW 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type * Axis Amplitude
1 ¢D) Freq 5.183 @ GHz 111.34 dBpU
2 [¢D) Freq 5.149 6 GHz £08.34 dBpU
Detector mode: Average Polarity: Horizontal
Combine with Antenna 0+ Antenna 1
- Agilent R T
Mkrl 5.186 9 GHz
Ref 117 dBpV #Atten 16 dB 94.33 dBpVY
#Peak
Log A
19
dB/ i
Offst
10
dB
&
LgAv
Ml S2
Start 4.500 0 GHz Stop 5.210 @ GHz
#Res BH 1 MHz #YBH 10 Hz Sweep 55.36 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢} Freq 5.180 9 GHz 94.33 dBpU
2 (&5 Freq 5.149 6 GHz 46.95 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 6594 5.60 6034 T4.00 -13.66 Peak Honzontal
2 5150.0000 52.55 5.60 46.95 54.00 -1.05 Average | Honzontal
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IEEE 802.11n HT 40 MHz mode / 5190 MHz

Detector mode: Peak Polarity: Vertical
Combine with Antenna 0+ Antenna 1
- Agilent R T
Mkrl 5.191 5 GHz
Ref 117 dBplY #Atten 10 dB 105.65 dBpY
#Peak 1
Log e
10
dB/
Offst
10
dB o>
LgAv
ML S2
Start 4.500 @ GHz Stop 5.210@ @ GHz
#Res BH 1 MHz YBH 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 [¢D) Freq 5.191 5 GHz 105.85 dBpU
2 [¢D) Freq 5.150 @ GHz 66.46 dBpU
Detector mode: Average Polarity: Vertical
Combine with Antenna 0+ Antenna 1
- Agilent R T
Mkrl 5.187 3 GHz
Ref 117 dBpV #Atten 16 dB 83.47 dBpVY
#Peak
Log
10
dB/ 1
Offst o
10
dB
2
o
LgAv
Ml S2
Start 4.500 0 GHz - Stop 5.210 @ GHz
#Res BH 1 MHz #VBH 10 Hz Sweep 55.36 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢h) Freg 5.187 3 GHz 83.47 dBpl
2 I¢D) Freq 5.150 8 GHz 58.48 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 5150.0000 1206 5.60 6646 T4.00 -7.54 Peak Vertical
2 5150.0000 56.00 5.60 5040 54.00 -3.60 Average Vertical
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Detector mode: Peak Polarity: Horizontal

Combine with Antenna 0+ Antenna 1

# Agilent R T

Mkrl 5.195 8 GHz
Ref 117 dBpV #Atten 10 dB 105.56 dBpY
#Peak 1
Log v
19
dB/
%fst
B ¥
LoAv
Ml S2
Start 4.500 @ GHz Stop 5.21@ @ GHz

#Res BH 1 MHz YBH 3 MHz Sweep 1.2 ms (1001 pts)
Marker Trace Type * Axis Amplitude
1 D] Freq 5.195 8§ GHz 185.56 dBpU
2 [¢D) Freq 5.150 8 GHz £9.74 dBuy

Detector mode: Average Polarity: Horizontal

Combine with Antenna 0+ Antenna 1

- Agilent R T

Mkrl 5.192 2 GHz
Ref 117 dBpY 83.84 dBpVY
#Peak
Log
16
dB/
Offst
16
dB |

#Atten 10 dB

e

2o 1)

LgAw

M1 S2
Start 4.500 @ GHz -

Stop 5.210 @ GHz

#Res BH 1 MHz #YBH 16 Hz Sweep 55.36 5 (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b} Freq 5.192 2 GHz 83.84 dBpy
2 (&b} Freq 5.150 8 GHz 50.35 dBpy
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 51500000 7534 5.60 6974 74.00 -426 Peak Honzontal
2 51500000 5595 5.60 5035 54.00 -3.65 Average | Honzontal
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6.6 PEAK POWER SPECTAL DENSITY
6.6.1 LIMIT

According to 815.407(a) & FCC R&O FCC 14-30

(1) For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. In addition,
the maximum power spectral density shall not exceed 17 dBm in any 1 megahertz band. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed,
point-to-point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10
log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.
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(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density shall
not exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band may employ
transmitting antennas with directional gain greater than 6 dBi without any corresponding
reduction in transmitter conducted power. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated transmitters
transmitting the same information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems employing high
gain directional antennas are used exclusively for fixed, point-to-point operations.

Note to paragraph (a)(3): The Commission strongly recommends that parties employing U-NII devices to
provide critical communications services should determine if there are any nearby Government radar systems

that could affect their operation.

6.6.2MEASUREMENT EQUIPMENT USED

. . Last Due
Name of Equipment [Manufacturer Model [Serial Number Calibration Calibration
Spectrum Analyzer Agilent N9010A MY52221469 02/21/2016 02/20/2017
Remark: Each piece of equipment is scheduled for calibration once a year.
FCC ID: JVPGS1 Page 55/ 137
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6.6.3 TEST CONFIGURATION

Spectrum
EUT >

Analyzer

6.6.4 TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

2. For devices operating in the bands 5.15-5.25 GHz,Set the spectrum analyzer as RBW
= 1MHz, VBW = 3MHz, Span = 30MHz, Sweep=1ms

3. For devices operating in the bands 5.725-5.85 GHz,Set the spectrum analyzer as
RBW =1MHz, VBW = 3MHz, Span = 30MHz, Sweep=1ms

4. Record the max. reading.

5. Repeat the above procedure until the measurements for all frequencies are completed
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6.6.5 TEST RESULTS

Test Data

Test mode: IEEE 802.11a mode / 5180 ~ 5240MHz

Frequency PPSD Limit Margain
Channel (MH2) (dBm) (dBm) Result
Antenna O | Antenna 1 Antenna 0 | Antennal
Low 5180 2.865 2.853 -14.135 -14.147 PASS
Mid 5200 2.732 3.096 17 -14.268 -13.904 PASS
High 5240 3.731 2.475 -13.269 -14.525 PASS
Test mode: IEEE 802.11a mode / 5745 ~ 5825MHz
Frequency PPSD Limit Margain
Channel (MH2) (dBm) factor (dBm) Result
Antenna O | Antennal Antenna O | Antennal
Low 5745 3.444 3.094 -3.01 -16.566 -16.916 PASS
Mid 5785 3.785 3.704 -3.01 17 -16.225 -16.306 PASS
High 5825 3.949 4421 -3.01 -16.061 -15.589 PASS
Remark: factor =10*1og10(500/RBW)
Test mode: IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz
Frequency PPSD Total Limit Margain
Channel (MH2) (dBm) (dBm) (dBm) Result
Antenna O | Antenna 1
Low 5180 2.736 2.557 5.658 -10.832 PASS
Mid 5200 2.482 1.140 4.873 16.49 -11.617 PASS
High 5240 1.997 0.885 4.487 -12.003 PASS
Test mode: IEEE 802.11n HT 20 MHz mode / 5745 ~ 5825MHz
Frequency PPSD Total Limit Margain
Channel (MH2) (dBm) factor @8m) | @Bm) Result
Antenna O | Antenna 1
Low 5745 2.200 2.552 -3.01 2.288 -14.202 PASS
Mid 5785 2.052 2.373 -3.01 2.400 16.49 -14.090 PASS
High 5825 2.048 2.722 -3.01 1.144 -15.346 PASS

Remark: factor =10*log10(500/RBW)
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Test mode: IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz
Frequency PPSD Total Limit Margain
Channel (MHz2) (dBm) (dBm) (dBm) Result
Antenna 0 | Antenna 1
Low 5190 0.204 -1.631 2.393 -14.097 PASS
High 5230 -0.160 -1.065 2421 16:49 -14.069 PASS
Test mode: IEEE 802.11n HT 40 MHz mode / 5755 ~ 5795MHz
Frequency PPSD Total Limit Margain
Channel (MH2) (dBm) factor @8m) | @Bm) Result
Antenna O | Antenna 1
Low 5755 0.159 -0.987 -3.01 -0.376 16.49 -16.866 PASS
High 5795 -0.223 -0.618 -3.01 -0.416 -16.906 PASS

Remark: factor =10*log10(500/RBW)
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Test Plot

IEEE 802.11a mode / 5180 ~ 5240MHz

PPSD (CH Low)

Antenna O

| Keysight Spectrum Anal

Lo e e

SENSE:INT] |y ALIGN AUTO/NO RF |

12:34:41 PM Aug 06, 2016

Avg Type: RMS

Marker 1 5.179080000000 GHz
Avg|Hold:>10/10

PNO: Fast 0 1rig: FreeRun
|FGain:Low Atten: 20 dB

Ref Offset 11 dB
10 dBldw Ref 21.00 dBm

Span 40.00 MHz,

Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION 'wIDTH

N 1] 5179 08 GHz zassuem
- — @ ]

Soowm~aanbwn

o

FUNCTION VALUE

=
@
0

Antenna O

SENSE:INT| [N ALIGN AUTO/NO RF |

Avg Type: RMS
PNO: Fast (0 1rig: FreeRun
|IFGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

Avg|Hold:>10/10

Span 40.00 MHz|
Sweep 1.000 ms (1001 pts)

Y FUNCTION FUNCTION WIDTH

5.201 04 GHz 3501dBm| [ |
- ]

Soom~aahwN

“

FUNCTION VALUE

=
@
o]
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PPSD (CH High)

Antenna O

[E=N=s
| 50 ¢ |ANALTGN AUTO/NO RF | 12:35:25 PM Aug 06, 2016
Marker 1 5.239000000000 GHz . Avg Type: RMS
PNO: Fast (50  Trig: FreeRun Avg|Hold:>10/10
: >
IFGain:Low Atten: 20 dB

| Keysight Spectrum Analyzer - Swept SA
RL [ RF 500 AC [ SENSE:INT]

Ref Offset 11 dB
Ref 21.00 dBm

Span 40.00 MHz|
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

X Y
W N [1]F] 5.239 00 GHz 3731dBm| |
2 - @ o

Sowo~O G AL

“

=
@
o]

IEEE 802.11a mode / 5745 ~ 5825MHz

PPSD (CH Low)

Antenna 0

. Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC SENSE:INT] | ALTGN AUTO/NO RF |
Marker 1 5.746360000000 GHz . Avg Type: RMS

PNO:Fast GO  Trig: FreeRun AvglHold:>10110
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

Span 40.00 MHz|
Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

X Y
AN [1]F] 5.746 36 GHz 3489dBm| |
2NN A
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PPSD (CH Mid)

Antenna O

o Keysight Spectrum Analyzer - Swept SA ===
RL | RF 500 AC SENSEXINT] |\ ALIGN AUTO/NO RF | 12:36:21 PM Aug 06, 2016
Marker 1 5.787040000000 GHz . Avg Type: RMS TRAC 4
PNO: Fast o  Trig: Free Run AvglHold:>10/10 Y
: -~
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Center 5.78500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
0N [1]F] 6.787 04 GHz 3939dBm| |
I ) E

Sooo~Noapwn

A e

=
@
o]

PPSD (CH High)

Antenna 0
| Keysight Spectrum Analyzer - Swept S& [E=RE=E

RL RF 500 AC SENSE:INT] | ALIGN AUTO/NO RF ‘ 12:36:38 PM Aug 06, 2016
Marker 1 5.826320000000 GHz . Avg Type: RMS
PNO: Fast o0 Trig: FreeRun AvglHold:>10/10
>

|FGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

Center 5.82500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR MODE TRC| SCL|

X Y
N [1]F] 5.826 32 GHz 3949dBm| |
2 | ) I

3
4
5
6
T
8
9
0
1

o

=
@
0
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IEEE 802.11a mode / 5180 ~ 5240MHz

PPSD (CH Low)

Antenna 1

o Keysight Spectrum Analyzer - Swept SA =R
RL RF AC SENSE:INT| [ ALIGN AUTO/NO RF ‘ 12:46:32 PM Aug 06, 2016
Marker 1 5.178920000000 GHz ) Avg Type: RMS
PNO: Fast ) Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

X Y
AN [1]F] 5.178 92 GHz 2853dBm[ |
2NN A

PPSD (CH Mid)
Antenna 1
s Keysight Spectrum Analyzer - Swept SA . =

RL | RF 50 0 AC | SENSE:INT] A ALIGN AUTO/NO RF |
Marker 1 5.201400000000 GHz . Avg Type: RMS
PNO: Fast G0 Trig: FreeRun AvglHold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

X Y
0N [1]F] 5.201 40 GHz 3.015dBm| |
2 - - — @@/

Soom~NO O Ew

A e

=
@
o]
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PPSD (CH High)

Antenna 1
KayslghtSpsctrumAna\yzer Swept SA =R

500 AC [ SENSE:INT] [N ALTGN AUTO/NO RF | 12:47:04 PM Aug 06, 2016
Avg Type: RMS TRAC!
PNO:Fast o Trig: FreeRun Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
‘IU dBldlv Ref 21.00 dBm

Span 40.00 MHz,

Center 5.24000 GHz
Sweep 1.000 ms (1001 pts)

HRes BW 1.0 MHz

MKR| MODE TRC| SCL FUNCTION

0N [1]F] 5242 72 GHz 2 475 dBm| |
- ]

FUNCTION WIDTH FUNCTION VALUE

Sooo~Noapwn

A e

=
@
o]

IEEE 802.11a mode / 5745 ~ 5825MHz

PPSD (CH Low)

Antenna 1

SENSE:INT] |\ALIGN AUTO/NO RF |
Avg Type: RMS
PNO: Fast GO  Trig: FreeRun AvgHold:>10/10
|FGain:Low Atten: 20 dB

Keyslght Spectrum Ana\yzer ‘Swept S

Ref Offset 11 dB
10 dBldw Ref 21.00 dBm

Span 40.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE
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PPSD (CH Mid)

Antenna 1

Keysugnt Spectrum Analyzer - Occupied BW =0 =
[ RE 500 DC SENSE:INT] [\ALIGN AUTO/NO RF | 11:50:59 PMJul 21, 2016
X dB .25 00 dB Center Freq: 5.785000000 GHz Radio Std: None
[w) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 10.00 dBm

I [ ] ]
] AR Gt | Eats MMM ]

-- -Iﬂ...‘--

#VBW 300 kHz Sweep 3.867 ms|

Occupied Bandwidth Total Power 18.5 dBm
16.473 MHz

Transmit Freq Error -26.418 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.55 MHz xdB -26.00 dB

MsG

PPSD (CH High)

Antenna 1

Keyslght Spectrum Ana\yzer Swept SA B
500 AC SENSE:INT]| [ ALIGN AUTO/NO RF ‘ 12:45:45 PM Aug 06, 2016
Marker 15. 825840000000 GHz . Avg Type: RMS
PNO: Fast G0 Trig: FreeRun AvglHold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
ElgéiBldiv Ref 21.00 dBm

Center 5.82500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

N [1]F] 5:25 84 GHz 4421 dBm|
2 | ) I

3
4
5
6
T
8
9
0
1

o

=
@
0
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz

PPSD (CH Low)

Antenna O

e Keysight Spectrum Anal ==
SENSE:INT] |\ALIGN AUTO/NO RF | 12:37:06 PM Aug 06, 2016
Avg Type: RMS
PNO: Fast 0 1rig: FreeRun AvglHold:>10/10
IFGain:Low Atten: 20 dB

Mkr1 5.178 92 GHZ|
Ref Offset 11 dB
ElggBldiv R:f 215.300 dBm 2.736 dBm

Span 40.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

X Y
N 1] 517892 GHz 2514dBm| |
- o ]

2
3
4
5
6
T
8
9
0
1

MKR MODE TRC| SCL|

o

=
@
0

PPSD (CH Mid)

Antenna 0

e Keysight Spectrum Anal
RL | RF AC | SENSE:INT] |ANALTGN AUTO/NO RF |
Marker 1 5.199000000000 GHz . Avg Type: RMS
PNO: Fast (50  Trig: FreeRun Avg|Hold:>10/10
g >
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

Span 40.00 MHz|
Sweep 1.000 ms (1001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

5.199 00 GHz 2482dBm| |
- @ o

Soom~aahwN

“

=
@
o]
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PPSD (CH High)

Antenna O

o Keysight Spectrum Analyzer - Swept SA ===
RL | RF 500 AC SENSEXINT] |\ ALIGN AUTO/NO RF | 12:37:46 PM Aug 06, 2016
Marker 1 5.238320000000 GHz . Avg Type: RMS TRAC 4
PNO: Fast o  Trig: Free Run AvglHold:>10/10 Y
: -~
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
‘ILU dBidiv.__ Ref 21.00 dBm
og

Span 40.00 MHz,

Center 5.24000 GHz
Sweep 1.000 ms (1001 pts)

HRes BW 1.0 MHz
MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
0N [1]F] 6.238 32 GHz 1997dBm| |
I ) E

Sooo~Noapwn

A e

=
@
o]

IEEE 802.11n HT 20 MHz mode / 5745 ~ 5825MHz

PPSD (CH Low)

Antenna O

SENSE:INT] |\ALIGN AUTO/NO RF |
Avg Type: RMS
PNO: Fast GO  Trig: FreeRun AvgHold:>10/10
|FGain:Low Atten: 20 dB

| Keysight Spectrum Analyzer - Swept SA

Ref Offset 11 dB

10 dBidiv__Ref 21.00 dBm
Log

Span 40.00 MHz,
Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
5.?45 72GHz[  22008Bm| | | ]
- 0]
e e
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PPSD (CH Mid)

Antenna O

o Keysight Spectrum Analyzer - Swept SA ===
RL | RF 500 AC SENSEXINT] |\ ALIGN AUTO/NO RF | 12:38:24 PM Aug 06, 2016
Marker 1 5.786000000000 GHz . Avg Type: RMS TRAC 4
PNO: Fast o  Trig: Free Run AvglHold:>10/10 Y
: -~
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Center 5.78500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
0N [1]F] 6.786 00 GHz 2052dBm| |
I ) E

Sooo~Noapwn

A e

=
@
o]

PPSD (CH High)

Antenna 0
| Keysight Spectrum Analyzer - Swept S& [E=RE=E

RL RF 500 AC SENSE:INT] | ALIGN AUTO/NO RF ‘ 12:38:44 PM Aug 06, 2016
Marker 1 5.826400000000 GHz . Avg Type: RMS
PNO: Fast o0 Trig: FreeRun AvglHold:>10/10
>

|FGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

Center 5.82500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR MODE TRC| SCL|

X Y
N [1]F] 5.826 40 GHz 2048dBm| |
2| ) I

3
4
5
6
T
8
9
0
1

o

=
@
0
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IEEE 802.11n HT 20 MHz mode / 5180 ~ 5240MHz

PPSD (CH Low)

Antenna 1

o Keysight Spectrum Analyzer - Swept SA =R
RL RF AC SENSEXINT] [ ALIGN AUTO/NO RF | 12:42:42 PM Aug 06, 2016
Marker 1 5.179040000000 GHz i Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

X Y
AN [1]F] 5.179 04 GHz 3.096dBm| |
2 N A

PPSD (CH Mid)
Antenna 1
s Keysight Spectrum Analyzer - Swept SA . =

RL | RF 50 0 AC | SENSE:INT] A ALIGN AUTO/NO RF |
Marker 1 5.199280000000 GHz . Avg Type: RMS
PNO: Fast G0 Trig: FreeRun AvglHold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

X Y
0N [1]F] 5.199 28 GHz 1.140dBm| |
2 - @ @ 0

Soom~NO O Ew

A e

=
@
o]
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PPSD (CH High)

Antenna 1

| Keysight Spectrum Analyzer - Swept SA

=R

500 A SENSE:INT] [N ALTGN AUTO/NO RF |

12:43:17 PM Aug 06, 2016
TRACH

Avg Type: RMS
Trig: Free Run AvglHold:>10/10

RL [ RE 500 AC
Marker 1 5.238680000000 GHz
PNO: Fast o)
Atten: 20 dB

IFGain:Low

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Center 5.24000 GHz
HRes BW 1.0 MHz

)

Span 40.00 MHz,

Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH

Y
0N [1]F] 6.238 68 GHz 0885dBm| |
- ]

Sooo~Noapwn

A e

FUNCTION VALUE

=
@
o]

IEEE 802.11n HT 20 MHz mode / 5745 ~ 5825MHz

PPSD (CH Low)

Antenna 1

| Keysight Spectrum Analyzer - Occupied BW.

e

RL RE 500 AC SENSE:INT] | ALTGN AUTO/NO RF |

11:56:35 AM Aug 06, 2016

Center Freq: 5.745000000 GHz
Trig: Free Run AvglHold:>10/10
#Atten: 10 dB

Center Freq 5.745000000 GHz

.
#|FGain:Low

10 dBidiv Ref 11.00 dBm
Log

#Res BW 100 kHz #VBW 300 kHz

Total Power 20.0 dBm

Occupied Bandwidth
17.648 MHz
-65.914 kHz
23.21 MHz

99.00 %
-26.00 dB

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Sweep 3.867 ms
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PPSD (CH Mid)

Antenna 1

o Keysight Spectrum Analyzer - Swept SA ===
RL | RF 500 AC SENSEXINT] |\ ALIGN AUTO/NO RF | 12:44:48 PM Aug 06, 2016
Marker 1 5.785600000000 GHz . Avg Type: RMS TRAC 4
PNO: Fast o  Trig: Free Run AvglHold:>10/10 Y
: -~
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Center 5.78500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
0N [1]F] 6.785 60 GHz 2373dBm| |
I ) E

Sooo~Noapwn

A e

=
@
o]

PPSD (CH High)

Antenna 1
| Keysight Spectrum Analyzer - Swept S& [E=RE=E

RL RF 500 AC SENSE:INT] | ALIGN AUTO/NO RF ‘ 12:45:17 PM Aug 06, 2016
Marker 1 5.826000000000 GHz . Avg Type: RMS
PNO: Fast o0 Trig: FreeRun AvglHold:>10/10
>

|FGain:Low Atten: 20 dB

Ref Offset 11 dB
Ref 21.00 dBm

Center 5.82500 GHz Span 40.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR MODE TRC| SCL|

X Y
N [1]F] 5.826 00 GHz 2722dBm| |
2 | ) I

3
4
5
6
T
8
9
0
1

o

=
@
0
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz

PPSD (CH Low)

Antenna O

e Keysight Spectrum Analyzer - Swept SA ==
RL RF 500 AC SENSE:INT] |\ALIGN AUTO/NO RF |
Marker 1 5.192000000000 GHz § Avg Type: RMS

PNO: Fast 0 1rig: FreeRun AvglHold:>10/10

IFGain:Low Atten: 20 dB

Ref Offset 11 dB
10 dBldw Ref 21.00 dBm

Span 80.00 MHz,
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

N 1] 5192 00 GHz 0204 dBm|
- — ]

2
3
4
5
6
T
8
9
0
1

o

=
@
0

Antenna 0

SENSE:INT]| [N ALIGN AUTO/NO RF |
Avg Type: RMS
PNO: Fast (0 1rig: FreeRun Avg|Hold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
1L%gBldiv Ref 21.00 dBm

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 I}]Illl 5225 00 GHz 0 430 dBm ——

Soom~aahwN

“

=
@
o]
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IEEE 802.11n HT 40 MHz mode / 5755 ~ 5795MHz

PPSD (CH Low)

Antenna O

am Keysight Spectrum Analyzer - Swept SA ==
[ [ SENSE:INT]| A ALIGN AUTO/NO RF |
Avg Type: RMS
PNO: Fast G0 Trig: FreeRun AvglHold:>10/10
IFGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__ Ref 21.00 dBm
Log

Span 80.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR| MODE TRC| SCL X

Y
A N [1]f] 5.753 80 GHz 0.433 dBm
- @ 00— ]

Antenna O

SENSE:INT] |\ALIGN AUTO/NO RF |
Avg Type: RMS
PNO: Fast GO  Trig: FreeRun AvgHold:>10/10
|FGain:Low Atten: 20 dB

Ref Offset 11 dB

10 dBidiv__Ref 21.00 dBm
Log

Span 80.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR| MODE TRC| SCL

X W
5.797 08 GHz -0.223 dBm
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IEEE 802.11n HT 40 MHz mode / 5190 ~ 5230MHz

PPSD (CH Low)

Antenna 1

o Keysight Spectrum Analyzer - Swept SA =R
RL RF 500 AC SENSEXINT] [ ALIGN AUTO/NO RF | 12:42:10 PM Aug 06, 2016
Marker 1 5.187520000000 GHz i Avg Type: RMS

PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10

IFGain:Low Atten: 20 dB

Ref Offset 11 ¢dB
10 dBldlv Ref 21.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

AN [1]F] 5 187 52 GHz E] 631 dBm[ |
2NN A

PPSD (CH High)

Antenna 1

am Keysight Spectrum Analyzer - Swept SA ==
RL | RF 500 AC SENSEXINT] [\ ALIGN AUTO/NO RF |
Marker 1 5.232080000000 GHz 3 Avg Type: RMS

PNO: Fast G0 Trig: FreeRun AvglHold:>10/10

IFGain:Low Atten: 20 dB

Ref Offset 11 dB
‘IU dBldlv Ref 21.00 dBm

Span 80.00 MHz,
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 | N [1]f] 5232 08 GHz K] uas dBm[ |
I R

Sooo~Noabwn

A e

=
@
o]
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IEEE 802.11n HT 40 MHz mode / 5755 ~ 5795MHz

PPSD (CH Low)

Antenna 1

KayslghtSpsctrumAna\yzer Swept SA ==
I 0@ AC SENSE:INT| [\ ALIGN AUTO/NO RF |

Marker 15. 7538000 000 GHz 3 Avg Type: RMS

PNO: Fast G0 Trig: FreeRun AvglHold:>10/10

IFGain:Low Atten: 20 dB

Ref Offset 11 dB
‘IU dBldlv Ref 21.00 dBm

Span 80.00 MHz,
Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

A N [1]f] 5 753 80 GHz 12:0 dBm
- @ 0 @ ]

26dB Bandwidth (CH High)
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Avg Type: RMS
PNO: Fast GO  Trig: FreeRun AvgHold:>10/10
|FGain:Low Atten: 20 dB

Ref Offset 11 dB
10 dBldw Ref 21.00 dBm
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Sweep 1.000 ms (1001 pts)
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]
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6.7 RADIATED UNDESIABLE EMISSION
6.7.1 LIMIT

1. According to 815.209(a), except as provided elsewhere in this Subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the
following table:

Frequency Field Strength Measurement Distance
(MHz) (uV/m) (m)
30-88 100* 3
88-216 150* 3
216-960 200~ 3
Above 960 500 3

Remark: Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted under
other sections of this Part, e.g., Sections 15.231 and 15.241.

2. In the emission table above, the tighter limit applies at the band edges.

Frequency Field Strength Field Strength
(MH2z) (uV/m at 3-meter) (dBuV/m at 3-meter)
30-88 100 40
88-216 150 43.5

216-960 200 46

Above 960 500 54
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6.7.2 TEST INSTRUMENTS

Radiated Emission Test Site 966(2)
Name of Equipment | Manufacturer |Model Number N?J(rerr]it?ler Calili)é:zftion CaIiDerjaetion
PSA  Series Spectrum Agilent E4446A US44300399 | 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
Board-Band Horn Antenna Schwarzbeck BBHA 9170 9170-497 02/28/2016 02/27/2017
Bilog Antenna SCHAFFNER CBL6143 5082 02/21/2016 02/20/2017
Horn Antenna SCHWARZBECK BBHA9120 D286 02/28/2016 02/27/2017
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 JR9I13 N/A 02/21/2016 02/20/2017
Antenna Tower SUNOL TLT2 N/A N.C.R N.C.R
Test SIW FARAD LZ-RF / CCS-SZ-3A2

6.7.3 TEST CONFIGURATION

Below 30MHz
Antenna
d tower
............. D> 3M P aCrerererereerenene
v Loop antenna
EUT e
4m 4
- Spectrum /
A —— ﬁ Receiver
[ I
T bl v M \
urntable 0.8m 1m -
A A Pre-amp -\_g o=
3 [ ] 1 ]
Reference ground plane —/
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Below 1 GHz
7 Antenna
tower
3m ‘ Bi-log
EUT V ‘ // antenna

\‘ 4m /
Spectrum

A — o analyzer
=
| Ty D \ \
\{
Turntable 0.8m 1m
|-
A o=
l ] l ]
/J/
Reference ground plane
Above 1 GHz
Antenna
/ tower
.......... ) 1| [P N Horn
EUT _\ v } A antenna
4m
Spectrum
A analyzer
— jj ) ’
Turntable 1Zm v |
) im oo
A top ¥ 30cm - Pre-amp .\Qgg
| ] l ]

For the actual test configuration, please refer to the related item — Photographs of the
TEST CONFIGURATION.
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e

6.7.4 TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m or 1.5m above 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 emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Set the spectrum analyzer in the following setting as:

Below 1GHz:

RBW=100kHz / VBW=300kHz / Sweep=AUTO
Above 1GHz:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO / Detector=Peak
7. Repeat above procedures until the measurements for all frequencies are complete.
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6.7.5 DATA SAPLE

Below 1GHz
Antenna
Frequency Reading (I::%rcrticrt Result Limit Margin Pole Remark
(MHz) (dBuV) (dB/m) (dBuVv/m) | (dBuVv/m) (dB) VIH)
XXX XXXX 36.37 -12.20 24.17 40.00 -15.83 v QP
Frequency (MHz) = Emission frequency in MHz
Reading (dBuV) = Uncorrected Analyzer / Receiver reading
Correct Factor (dB/m) = Antenna factor + Cable loss — Amplifier gain
Result (dBuv/m) = Reading (dBuV) + Corr. Factor (dB/m)
Limit (dBuV/m) = Limit stated in standard
Margin (dB) = Result (dBuV/m) — Limit (dBuV/m)
Q.P. = Quasi-peak Reading
Above 1GHz
g Antenna
Frequency Reading CoFr;itt:ct)lron Result Limit Margin Pole Remark
(MHz) (dBuVv) (dB/m) (dBuV/m) | (dBuV/m) (dB) (VIH)
XXXXXXXX 62.09 -11.42 50.67 74.00 -23.33 \Y, Peak
XXXXXXXX 49.78 -11.42 38.36 54.00 -15.64 V AVG
Frequency (MHz) = Emission frequency in MHz
Reading (dBuV) = Uncorrected Analyzer / Receiver reading

Correction Factor (dB/m) = Antenna factor + Cable loss — Amplifier gain
Result (dBuV/m) Reading (dBuV) + Corr. Factor (dB/m)
Limit (dBuV/m) Limit stated in standard

Margin (dB) = Result (dBuV/m) — Limit (dBuV/m)
Peak = Peak Reading
AVG = Average Reading

Calculation Formula

Margin (dB) = Result (dBuV/m) — Limits (dBuV/m)
Result (dBuV/m) = Reading (dBuV) + Correction Factor
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6.7.6 TEST RESULTS

Below 1 GHz

Test Mode: TX Tested by: Eve Wang

Ambient temperature: 24°C Relative humidity: 52% RH Date: August 5, 2016
Frequency | Reading Colzr;(ca:fct)lron Result Limit Margin Ar:)tgrena Remark

(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB) (V/H)

38.6160 41.17 -11.28 29.89 40.00 -10.11 \Y QP
51.3005 43.37 -12.41 30.96 40.00 -9.04 \ QP
61.9951 47.42 -13.57 33.85 40.00 -6.15 \ QP
154.8204 44.61 -11.81 32.80 43.50 -10.70 \ QP
382.5880 39.94 -8.34 31.60 46.00 -14.40 \ QP
739.6604 37.95 -3.59 34.36 46.00 -11.64 \ QP
49.1865 41.49 -12.20 29.29 40.00 -10.71 H QP
63.5356 40.27 -13.78 26.49 40.00 -13.51 H QP
147.9214 40.96 -11.88 29.08 43.50 -14.42 H QP
178.1326 42.42 -13.57 28.85 43.50 -14.65 H QP
364.2595 43.80 -9.01 34.79 46.00 -11.21 H QP
842.1295 36.37 -2.85 33.52 46.00 -12.48 H QP

Remark:

1. No emission found between lowest internal used/generated frequency to 30MHz
(9kHz~30MHz)

2. Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using peak/quasi-peak detector mode.

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak
limit.

4. Data of measurement within this frequency range shown “--- ” in the table above means
the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.

5. Measurements above show only up to 6 maximum emissions noted, or would be lesser,
with “ N/A ” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB
from the applicable limit) and considered that's already beyond the background noise floor.

6. Margin (dB) = Remark result (dBuV/m) — Quasi-peak limit (dBuV/m).
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