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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

Antenna Gain

6 dBi

TEST RESULTS

IEEE 802.11b mode

T Vv Lowest channel | Middle channel | Highest channel
nom nom 2412MHz 2437MHz 2462MHz

Conducted power [dBm/MHZ]
Measured with DSSS modulation 9.42 8.69 8.41
Radiated power [dBm/MHz]
Measured with DSSS modulation 4.98 583 6.67
Gain [dBi] Calculated -4.44 -2.86 -1.80
Measurement uncertainty +1.5dB (cond.) /£ 3 dB (rad.)
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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

Name 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 =2 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 PKPML1 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 Fr?ﬁn Lll_lezl;cy Out?:; rF;lc;wer OUtpl:\tN F)'ower L(:’r‘?)lt Pl-\e\e;(kgl Result
Low 2412 18.22 0.06637 PASS
Mid 2437 17.78 0.05998 1 Peak PASS
High 2462 17.55 0.05689 PASS
Low 2412 14.38 0.02742 PASS
Mid 2437 13.92 0.02466 1 AVG PASS
High 2462 13.77 0.02382 PASS
Test mode: IEEE 802.11g
Channel Frt:ﬁnll.l-lezr)icy Out;():; rF;Ic;wer Outpl;‘tN F)’ower L(I‘;]v"l)lt P:s(kal Result
Low 2412 2395 0.24831 PASS
Mid 2437 23.56 0.22699 1 Peak PASS
High 2462 2344 0.22080 PASS
Low 2412 14.13 0.02588 PASS
Mid 2437 13.94 002477 1 AVG PASS
High 2462 13.48 0.02228 PASS
Test mode: IEEE 802.11n HT20 MHz
Channel Frt:&tlj_lezl;cy Out;(J:I; rF;Ic;wer OUtpl:\tN F)'ower L(Ivr\';)lt PAe\e;(kBI Result
Low 2412 2375 023714 PASS
Mid 2437 2362 0.23014 1 Peak PASS
High 2462 2325 021135 PASS
Low 2412 14.04 0.02535 PASS
Mid 2437 13.67 0.02328 1 AVG PASS
High 2462 13.42 0.02198 PASS
Test mode: IEEE 802.11n HT40 MHz
Channel Frt:ﬁnt:'ezl;cy Out?:é rF;lc;wer OUtpl:\tN F)'ower L(IVI':I)I'IZ PAes(kBI Result
Low 2422 23.38 021777 PASS
Mid 2437 23.22 0.20989 1 Peak PASS
High 2452 23.08 020324 PASS
Low 2422 14.13 0.02588 PASS
Mid 2437 1411 0.02576 1 AVG PASS
High 2452 13.87 0.02438 PASS
FCC ID: 2AG6GH8951-PHF Page 60/ 88

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



7.6. BAND EDGES MEASUREMENT
7.6.1. LIMITS
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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?r:it?ér Calilio?;ion CaIiDerjaetion
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 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.
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7.6.3. TEST PROCEDURES (please refer to measurement standard)
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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=1MHz / 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

.......... > M Cherrrssnssnane Horn

Y ’
_\ 4m
Spectrum
: A [ E analyzer
Turntable v V |
' ¥

—

EUT ¥ antenna

1.5m
Im [l
A A 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

Polarity: Vertical

- Agilent R T
Mkrl 2.412 @ GHz
Ref 117 dBpY #Atten 20 dB 100.28 dBpY
#Peak
Log 1
16 v <.
dB/
Offst
16
dB
2
b7
LgAv
ML S2
Start 2.310 0 GHz Stop 2.430 @ GHz
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freq 2.412 B GHz 168.28 dBp
2 (&5} Freq 2.398 B GHz 54.44 dBpl
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.412 8 GHz
Ref 117 dBpY #Atten 20 dB 97.32 dBpVY
#Peak
Log 1
16 O
dB/ ‘
Offst
16
dB
2
= £
LaAv
ML S2
Start 2.310 0 GHz " Stop 2.430 0 GHz
#Res BH 1 MHz #UBH 10 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢D] Freq 2.412 8 GHz 97.32 dBpV
2 1) Freq 2.398 8 GHz 43.24 dBpV
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 93.68 -6.60 100.28 74.00 26.28 Peak Vertical
2 23900000 90.72 -6.60 9732 54.00 4332 Average Vertical
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Detector mode: Peak Polarity: Horizontal
- Agilent R T
Mkrl 2.413 @ GHz
Ref 117 dBplY #Atten 20 dB 91.67 dBpV
#Peak
Log
16 1
dB/ 2
Offst
16
dB
2
e
LgAv
ML $2
Start 2.310 0 GHz Stop 2.430 @ GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b} Freq 2.413 B GHz 91.67 dBpU
2 )y Freq 2.390 8 GHz 53.23 dBpl
Detector mode: Average Polarity: Horizontal
# Agilent R T
Mkrl 2.412 8 GHz
Ref 117 dBpY #Atten 20 dB 88.76 dBpY
#Peak
Log
18 "
dB/ <
Offst )
10
dB
2
S
LgAwv
Ml §2
Start 2.316 6 GHz  ° Stop 2.430 @ GHz
#Res BH 1 MHz #YBH 16 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 2.412 8 GHz 88.76 dBpU
2 [¢b) Fregq 2.398 @ GHz 42.78 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 85.07 -6.60 91.67 74.00 17.67 Peak Honzontal
2 23900000 82.16 -6.60 88.76 54.00 34.76 Average | Honzontal
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7

Band Edges (CH High)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.462 80 GHz
Ref 117 dBpY #Atten 20 dB 161.97 dBpY
#Peak
Log 5
10
dB/
Offst
10
dB
2
7o)
LgAv
ML $2
Start 2.450 00 GHz Stop 2.500 99 GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢D) Freg 2.462 BB GHz 181.97 dBul
2 @ Freg 2.483 58 GHz 53.13 dBpl
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.461 30 GHz
Ref 117 dBpY #Atten 20 dB 99.17 dBpY
#Peak
Log 1
19 _
dB/
Offst
19
dB
2
<
LgAv
M1 $2
Start 2.450 00 GHz - Stop 2.500 00 GHz
#Res BH 1 MHz #YBW 18 Hz Sweep 3.899 s (1001 pts)
Marker Trace Type * Axis Amplitude
1 ¢D) Freg 2.461 38 GHz 99.17 dBul
2 @ Freg 2.483 58 GHz 43.58 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 24835000 9573 -6.24 101.97 74.00 2797 Peak Vertical
2 24835000 9293 -6.24 9917 54.00 4517 Average Vertical
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Detector mode: Peak Polarity: Horizontal

- Agilent R T

Mkrl 2.462 20 GHz
Ref 117 dBplY #Atten 20 dB 93.43 dBpVY
#Peak
Log
16
dB/
Offst
16
dB

P

LgAv

Ml S2
Start 2.450 00 GHz Stop 2.500 60 GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)

Marker Trace Type X Axis Amplitude
1 (¢D] Freq 2.462 28 GHz 93.43 dBpV
2 [¢D] Freq 2.483 58 GHz 54.61 dBpU

Detector mode: Average Polarity: Horizontal

- Agilent R T

Mkrl 2.461 25 GHz
Ref 117 dBpY #Atten 20 dB 96.45 dBpY
#Peak
Log
18
dB/
Offst
10
dB

hed

fe 18}

LaAv

M1 S2
Start 2.450 00 GHz " Stop 2.500 06 GHz
#Res BH 1 MHz #\BH 18 Hz Sweep 3.899 s (1001 pts)

Marker Trace Type ¥ Axis Amplitude
1 (¢D] Freq 2.461 25 GHz 98.45 dBpl
2 (¢D] Freq 2.483 58 GHz 43.88 dBpV

Frequency | Reading | Corrected Result Limit Margin Detector Antenna

(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 | 24835000 | 87.19 624 93.43 74.00 19.43 Peak | Horizontal

2 2483.5000 8421 -6.24 90.45 54.00 36.45 Averape | Honzontal
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IEEE 802.11g mode
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.412 6 GHz
Ref 117 dBpY #Atten 20 dB 100.42 dBpY
#Peak
Log 1
10 R
dB/
Offst
16
dB
2 A y A
LgAv
ML S2
Start 2.310 @ GHz Stop 2.430 @ GHz
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (601 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freg 2.412 6 GHz 188.42 dBpU
2 (&5} Freq 2.398 B GHz 55.19 dByl
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.413 @ GHz
Ref 117 dBpV #Atten 20 dB 89.35 dBpV
#Peak
Log
10 "
dB/ <
Offst
16
dB
2
i (&
LgAv
M1 S2
Start 2.316 0 GHz ° Stop 2.430 @ GHz
#Res BW 1 MHz #YBH 16 Hz Sweep 9.357 5 (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 D) Freq 2.413 B GHz 89.35 dBpl
2 €D Freq 2.390 B GHz 43.59 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 9382 -6.60 100.42 74.00 26.42 Peak Vertical
2 23900000 8275 -6.60 8935 54.00 35.35 Average Vertical
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Detector mode: Peak Polarity: Horizontal
% Agilent R T
Mkrl 2.413 9 GHz
Ref 117 dBpY #Atten 20 dB 92.24 dBpY
#Peak
Log
16 1
dB/ R
Offst
16
dB
2
(o3
LgAv
ML S2
Start 2.310 @ GHz Stop 2.430 @ GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freg 2.413 9 GHz 92.24 dByl
2 (&5} Freq 2.398 B GHz 53.45 dBul
Detector mode: Average Polarity: Horizontal
- Agilent R T
Mkrl 2.417 9 GHz
Ref 117 dBpV #Atten 20 dB 77.51 dBpV
#Peak
Log
10
dB/
Offst 4
16 b
dB
2
[
LgAv
ML S2
Start 2.316 0 GHz : Stop 2.430 @ GHz
#Res BH 1 MHz #YBH 16 Hz Sweep 9.357 5 (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢D) Freq 2.417 9 GHz 77.51 dBpl
2 €D Freq 2.390 B GHz 42.77 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 8564 -6.60 9224 74.00 18.24 Peak Honzontal
2 23900000 70.91 -6.60 7751 54.00 23.51 Average | Honizontal
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Band Edges (CH High)

Detector mode: Peak Polarity: Vertical
# Agilent R T
Mkrl 2.462 80 GHz
Ref 117 dBpY #Atten 20 dB 104.46 dBpY
#Peak T
Log AR
dB/
Offst
10
dB i e
Xj).
LoAv
M1 $2
Start 2.450 00 GHz Stop 2.500 80 GHz
#Res BH 1 MHz VBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type * Axis Amplitude
1 @ Freg 2.462 88 GHz 184.46 dBuy
2 @ Freg 2.433 48 GHz £1.79 dBuy
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.46@ 95 GHz
Ref 117 dBpY #Atten 20 dB 92.61 dBpY
#Peak
Log
19 1
dB/ =
Offst
19
dB
o
LaAv
M1 $2
Start 2.450 00 GHz Stop 2.500 00 GHz
#Res BH 1 MHz #YBH 10 Hz Sweep 3.899 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 @ Freg 2.468 95 GHz 92.61 dBuU
2 @ Freg 2.433 43 GHz 46.15 dBuU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 24835000 98.22 -6.24 104.46 74.00 30.46 Peak Vertical
2 24835000 8637 -6.24 92.61 54.00 38.61 Average Vertical
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Detector mode: Peak Polarity: Horizontal
- Agilent R T
Mkrl 2.461 70 GHz
Ref 117 dBpY #Atten 20 dB 96.34 dBpV
#Peak
Log
10 e
Offst
16
dB
2
“A
LgAv
ML S2
Start 2.450 00 GHz Stop 2.500 00 GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freg 2.461 7@ GHz 96.34 dByl
2 (&5} Freq 2.483 5@ GHz 55.92 dByl
Detector mode: Average Polarity: Horizontal
- Agilent R T
Mkrl 2.463 10 GHz
Ref 117 dBpY #Atten 20 dB 80.30 dBpY
#Peak
Log
16
dB/ 7
Offst O
16
dB
2
Red
LaAv
Ml S2
Start 2.450 00 GHz " Stop 2.500 08 GHz
#Res BH 1 MHz #\BH 18 Hz Sweep 3.899 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 (¢b) Freq 2.463 18 GHz 80.30 dBpl
2 (¢b) Freq 2.483 50 GHz 43.71 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483.5000 90.10 -6.24 96.34 74.00 2234 Peak Honzontal
2 2483.5000 74.06 -6.24 8030 54.00 26.30 Average | Honizontal
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IEEE 802.11n HT20 MHz mode
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.412 7 GHz
Ref 117 dBpY #Atten 20 dB 100.60 dBpY
#Peak
Log 1
19 |
dB/ f
Offst
10
dB
2 b,
LoAv
ML S2
Start 2.310 0 GHz Stop 2.430 @ GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type % Axis Amplitude
1 [¢D)] Freq 2.412 7 GHz 106.68 dBpV
2 [¢D)] Freq 2.398 8 GHz 55.38 dBpy
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.412 8 GHz
Ref 117 dBpVY #Atten 20 dB 89.71 dBpVY
#Peak
Log
16 "
dB/ o
Offst
16
dB
2
LgAv
ML $2
Start 2.310 @ GHz . Stop 2.430 @ GHz
#Res BH 1 MHz #UBH 10 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 [¢D) Freq 2.412 8 GHz 89.71 dBpU
2 [¢D) Freq 2.398 @ GHz 44.17 dBpUY
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 93 40 -6.60 100.00 74.00 26.00 Peak Vertical
2 23900000 83.11 -6.60 80.71 54.00 3571 Average Vertical
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Detector mode: Peak Polarity: Horizontal
% Agilent R T
Mkrl 2.417 5 GHz
Ref 117 dBpY #Atten 20 dB 92.38 dBpVY
#Peak |
Log [
16 1
dB/ e
Offst ”
16
dB
2
O
LgAv
ML S2
Start 2.310 @ GHz Stop 2.430 @ GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b Freq 2.417 5 GHz 92.38 dBpl
2 [¢P) Freq 2.390 B GHz 55.32 dBul
Detector mode: Average Polarity: Horizontal
% Agilent R T
Mkrl 2.418 1 GHz
Ref 117 dBpY #Atten 20 dB 81.30 dBpV
#Peak
Log
16
dB/
Offst
16 2|z
dB
2
[3)
LgAv
ML S2
Start 2.310 @ GHz Stop 2.430 @ GHz
#Res BH 1 MHz #YBH 16 Hz Sweep 9.357 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&b} Freg 2.418 1 GHz 81.38 dByl
2 (&b} Freq 2.398 B GHz 42.85 dByl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 8578 -6.60 92 38 74.00 1838 Peak Honzontal
2 2390.0000 74.70 -6.60 81.30 54.00 2730 Average | Honzontal
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Band Edges (CH High)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.462 85 GHz
Ref 117 dBpY #Atten 20 dB 103.60 dBpY
#Peak .
Log =5
16 L e i
dB/
Offst
16 ;
dB Soudl 0y
i St LTy
LgAv
ML S2
Start 2.450 00 GHz Stop 2.500 00 GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freg 2.462 85 GHz 183.68 dBpU
2 (&5} Freq 2.483 48 GHz £8.47 dBul
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.461 15 GHz
Ref 117 dBpV #Atten 20 dB 92.38 dBpV
#Peak
Log
10 1
dB/ -
Offst
16
dB
o
LgAv
M1 S2
Start 2.450 00 GHz - Stop 2.500 00 GHz
#Res BH 1 MHz #YBH 16 Hz Sweep 3.899 s (1601 pts)
Marker Trace Type X Axis Amplitude
1 D) Freq 2.461 15 GHz 92.38 dBpl
2 €D Freq 2.483 48 GHz 46.98 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483.5000 9736 -6.24 103.60 74.00 29.60 Peak Vertical
2 2483.5000 86.14 -6.24 9238 54.00 38.38 Average Vertical
FCC ID: 2AG6GH8951-PHF Page 73 /88

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



Compliance Certification Services (Shenzhen) IC.  report no.: c151224701-RP1-2

Detector mode: Peak Polarity: Horizontal

- Agilent R T

Mkrl 2.461 85 GHz
Ref 117 dBpY #Atten 20 dB 94.51 dBpY
#Peak
Log
16
dB/
Offst
16
dB

.

%0

LaAv

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

Marker Trace Type ¥ Axis Amplitude
1 [¢D] Freq 2.461 85 GHz 94.51 dBpU
2 [¢D] Freq 2.483 58 GHz 54.55 dBpl

Detector mode: Average Polarity: Horizontal

- Agilent R T

Mkrl 2.461 25 GHz
Ref 117 dBpV #Atten 26 dB 84.76 dBpY
#Peak
Log
19
dB/
Offst
10
dB

o

[N

LoAv

Ml S2
Start 2.450 00 GHz - Stop 2.500 6@ GHz
#Res BH 1 MHz #UBH 16 Hz Sweep 3.899 5 (1001 pts)

Marker Trace Type ¥ Axis Amplitude
1 [¢D) Freq 2.461 25 GHz 84.76 dBuV
2 [¢D) Freq 2.483 58 GHz 44.89 dBpl

Frequency | Reading | Corrected Result Limit Margin Detector Antenna

(MHz) (dBuV) (dB) @BuV) | (d@BuV) (dB) Pole
1 | 24835000 | 8827 624 9451 74.00 20.51 Peak | Horizontal

2 24835000 78.52 -6.24 84.76 54.00 30.76 Average | Horizontal
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IEEE 802.11n HT40 MHz mode
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.426 5 GHz
Ref 117 dBpY #Atten 20 dB 95.54 dBpY
#Peak
Log
10 b:
dB/ PO Pt L T
Offst
19
dB
2
LgAv
M1 §2
Start 2.310 0 GHz Stop 2.450 @ GHz
#Res BH 1 MHz YBH 1 MHz Sweep 20 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢} Freq 2.428 5 GHz 95.54 dBpl
2 @ Freg 2.398 B GHz 54.18 dBpl
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.426 6 GHz
Ref 117 dBpY #Atten 20 dB 84.06 dBpY
#Peak
Log
19
dB/ 1
Offst <l
10
dB
2
) » o=
LoAv
M1 S2
Start 2.310 0 GHz Stop 2.450 @ GHz
#Res BH 1 MHz #BH 10 Hz Sweep 10.92 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢b} Freq 2.428 B GHz 84.86 dBpl
2 [¢b} Freq 2.398 B GHz 43.56 dBpl
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 8894 -6.60 9554 74.00 21.54 Peak Vertical
2 2390.0000 7946 -6.60 86.06 54.00 32.06 Average Vertical
FCC ID: 2AG6GH8951-PHF Page 75/ 88

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



Compliance Certification Services (Shenzhen) IC.  report no.: c151224701-RP1-2

Detector mode: Peak Polarity: Horizontal
# Agilent R T
Mkrl 2.419 5 GHz
Ref 117 dBpV #Atten 20 dB 88.22 dBpY
#Peak
Log
19 5
dB/ Q
Offst I
10 =
dB
2
LoAv
Ml S2
Start 2.310 0 GHz Stop 2.450 @ GHz
#Res BH 1 MHz YBW 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 ¢} Freq 2.419 5 GHz 88.22 dBpU
2 €D Freq 2.390 @ GHz 54.23 dBpU
Detector mode: Average Polarity: Horizontal
- Agilent R T
Mkrl 2.426 3 GHz
Ref 117 dBpY #Atten 20 dB 77.05 dBpY
#Peak
Log
16
dB/
Offst 1
16 QL
dB
2
S
LaAv
ML S2
Start 2.310 @ GHz Stop 2.450 @ GHz
#Res BH 1 MHz #BH 10 Hz Sweep 10.92 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢b} Freq 2.428 3 GHz 77.85 dBpl
2 [¢b} Freq 2.398 B GHz 42.74 dBpy
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 23900000 81.62 -6.60 88.22 74.00 1422 Peak Honzontal
2 23900000 7045 -6.60 T1.05 54.00 23.05 Average | Honzontal
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Band Edges (CH High)

Detector mode: Peak Polarity: Vertical
- Agilent R T
Mkrl 2.445 61 GHz
Ref 117 dBpY #Atten 20 dB 98.53 dBpVY
#Peak
Log 1
10 s
dB/
Offst
10
dB
i
LoAv
ML S2
Start 2.430 00 GHz Stop 2.500 60 GHz
#Res BH 1 MHz YBH 1 MHz Sweep 20 ms (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢D)] Freq 2.445 61 GHz 98.53 dBpU
2 [¢D)] Freq 2.483 58 GHz 59.87 dBpy
Detector mode: Average Polarity: Vertical
- Agilent R T
Mkrl 2.448 71 GHz
Ref 117 dBplY #Atten 20 dB 85.81 dBpVY
#Peak
Log
10
dB/ 1
Offst h
10
dB
LgAv
ML $2
Start 2.430 00 GHz - Stop 2.500 00 GHz
#Res BH 1 MHz #UBH 16 Hz Sweep 19.3 s (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freq 2.448 71 GHz 85.81 dBpU
2 1 Freq 2.483 50 GHz 45,15 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483_5000 9229 -6.24 98.53 T4.00 24.53 Peak Vertical
2 2483_5000 T9.57 -6.24 8581 54.00 31.81 Average Vertical
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Detector mode: Peak Polarity: Horizontal
% Agilent R T
Mkrl 2.441 66 GHz
Ref 117 dBpY #Atten 20 dB 89.61 dBpY
#Peak
Log
16 1
dB/ 0
Offst e —
16 ;
dB
2
= — =
LgAv
ML S2
Start 2.430 00 GHz Stop 2.500 80 GHz
#Res BH 1 MHz YBH 1 MHz Sweep 1 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 (&b} Freg 2.441 BE GHz 89.61 dBul
2 (&5} Freq 2.483 58 GHz 55.98 dBul
Detector mode: Average Polarity: Horizontal
- Agilent R T
Mkrl 2.439 80 GHz
Ref 117 dBpV #Atten 20 dB 76.95 dBpV
#Peak
Log
10
dB/
Offst 1
10 =
dB
2
<
LgAv
ML S2
Start 2.430 00 GHz - Stop 2.500 00 GHz
#Res BH 1 MHz #YBH 16 Hz Sweep 5.458 s (1001 pts)
Marker Trace Type ¥ Axis Amplitude
1 [¢D) Freq 2.439 80 GHz 76.95 dBpl
2 €D Freq 2.483 50 GHz 43.50 dBpU
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483.5000 8337 -6.24 89.61 74.00 15.61 Peak Honzontal
2 2483.5000 70.71 -6.24 76.95 54.00 2295 Average | Honzontal
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7.7. PEAK POWER SPECTRAL DENSITY MEASUREMENT
7.7.1. LIMITS

According to 815.247(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 815.247(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

Name of Manufacturer Model Serial Number _Last. Calibration
Equipment Calibration Due
Spectrum Analyzer Agilent E4446A US44300399 02/28/2015 02/27/2016

7.7.3. TEST PROCEDURES (please refer to measurement standard)

815.247(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)
1. Set analyzer center frequency to DTS channel center frequency.
2. Set the span to 1.5 times the DTS bandwidth.
3. Set the RBW to: 3 kHz < RBW < 100 kHz.
4. Set the VBW = 3 x RBW.
5. Detector = peak.
6. Sweep time = auto couple.
7. Trace mode = max hold.
8. Allow trace to fully stabilize.
9. 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

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(z'(eﬂ?_lezr;cy gleBSr11ID) (Ialg::) Test Result
Low 2412 -7.73 PASS
Mid 2437 -8.62 8 PASS
High 2462 -8.79 PASS
Test mode: IEEE 802.11¢g
Channel Fr?&tir)]cy ngBSmD) (:Igr:) Test Result
Low 2412 -10.15 PASS
Mid 2437 -10.41 8 PASS
High 2462 -10.46 PASS
Test mode: IEEE 802.11n HT20 MHz
Channel Fr?’?ﬂuHle;cy ngBSmD) (I('j'g::) Test Result
Low 2412 -11.48 PASS
Mid 2437 -11.05 8 PASS
High 2462 -11.07 PASS
Test mode: IEEE 802.11n HT40 MHz
Channel Fr%(\w_g;cy ngBSmD) (;Igr::) Test Result
Low 2422 -12.23 PASS
Mid 2437 -13.56 8 PASS
High 2452 -11.70 PASS
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Test Plot

IEEE 802.11b mode

PPSD (CH Low)
- Agilent R T

Mkrl 2.412 84 GHz
Ref 26 dBm #Atten 30 dB -7.73 dBm
#Peak
Log
16
dB/
Offst
11

dB

1] o Ll Y it P
3.0 w»." \l Yy,
dBm f \

LoAv

o

M1 $2 \
$3 FC F \

AA M [ { A
£(f: TEUBRW Y. " TR Y
FTun |, ﬁ&‘ \ \ f
Swp Bk

o4
=
=

Center 2.412 08 GHz Span 30 MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 3.163 5 (1001 pts)

PPSD (CH Mid)

- Agilent .

Mkrl 2.437 78 GHz

Ref 26 dBm #Atten 30 dB -8.62 dBm
#Peak

Log
18
dB/
Offst
11
dB
Dl W f Mo
8.0 i 1l i,
dBm f

LgAv wﬂf

ML S2 F
$3 FC 7
AR [ | ) L, iy

£(F): Py a7 AR
ooy A ot ¥

FTun ]
Swp [P G T

Center 2.437 00 GHz Span 3@ MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 3.163 s (1601 pts)

FCC ID: 2AG6GH8951-PHF Page 81 /88
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



| ‘?rf Compliance Certification Services (Shenzhen) InC.  report no.: c151224701-RP1-2

PPSD (CH High)

- Agilent R T

Mkrl 2.461 46 GHz
Ref 26 dBm #Atten 30 dB -8.79 dBm
#Peak
Log
19
dB/
Offst
11
dB
ol To A [
8.0 i Wy
dBm ! f 1
LoAv

Do

M1 $2

$3 FC
AA A {4 N

£0f): Ry NI KW WA

FTun ", MW " '

Swp VW

Center 2.462 00 GHz Span 30 MHz
#Res BH 3 kHz #YBH 10 kHz Sweep 3.163 s (1001 pts)
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IEEE 802.11g mode

PPSD (CH Low)
- Agilent R T

Mkrl 2.411 73 GHz
Rsf i@ dBm #Atten 30 dB -10.15 dBm
#Pea
Log
16
dB/
Offst
11
dB
Dl 1 ‘w'»,v‘4|')_vx A f ;'Ah.“w 1«"';"2”'. MbAM L AdAAARN A
8.0 [T AR M M A AR kN T
dBm i f o
LoAv {

—oe

Ml S2 y
$3 FC ] \
AA J \
£06: ppantaiibe
FTun
Swp

i ot bl
P PP

Center 2.412 66 GHz Span 39 MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 3.163 5 (1001 pts)

PPSD (CH Mid)

- Agilent .

Mkrl 2.437 96 GHz
Ref 20 dBm #Atten 30 dB -10.41 dBm
#Peak
Lag
16
dB/
Offst
11
dB
Dl LAV
8.0 fyve |
dBm
LgAv |

A d b
:“yg‘u:’

ML S2 i

$3 FC J \
AA| {

£(f): ‘ﬁ!j‘g" VAT F“{.‘xﬂé}' ¥

FTun -

Swp

7
Wi L] 1 bl
i st -;; o ‘7“\"‘?‘ W

Center 2.437 00 GHz - Span 30 MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 3.163 s (1601 pts)

FCC ID: 2AG6GH8951-PHF Page 83 /88
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.



| ‘?rf Compliance Certification Services (Shenzhen) InC.  report no.: c151224701-RP1-2

PPSD (CH High)

- Agilent R T

Mkrl 2.462 69 GHz
Ref 26 dBm #Atten 30 dB -10.46 dBm
#Peak
Log
16
dB/
Offst
11
dB _
dBm : '
LoAv

YN

Ml S2
S3 FC
AR |
£ Lafbinad sl "W A i
FTun i A b Ml Abaiid b
Swp

Center 2.462 00 GHz ” Span 30 MHz
#Res BH 3 kHz #YBH 10 kHz Sweep 3.163 s (1001 pts)
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IEEE 802.11n HT20 MHz mode

PPSD (CH Low)
- Agilent R T

Mkrl 2.406 42 GHz
Ref 26 dBm #Atten 30 dB -11.48 dBm
#Peak
Log
16
dB/
Offst
11

dB :

1] andiAn
8.0 v Ty
dBm (e
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s ","‘1';.‘ Wbt 4 e d A
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£CF: IS “?.’{JW u‘-’ib.q"‘”' iR l'v.‘.‘.;t., N

FTun L
Swp

Center 2.412 06 GHz - Span 39 MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 3.163 5 (1001 pts)

PPSD (CH Mid)

W Agilent R T

Mkrl 2.435 80 GHz

Ref 26 dBm #Atten 30 dB -11.85 dBm
#Peak

Log
16
dB/
Offst
11
dB 5
DI LETYIRENYY

8.0 L4l
dBm
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Center 2.437 00 GHz - Span 30 MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 3.163 s (1601 pts)
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PPSD (CH High)

- Agilent R T

Mkrl 2.462 69 GHz
Ref 26 dBm #Atten 30 dB -11.67 dBm
#Peak
Log
16
dB/
?{fst
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Dl et A AR AL
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dBm
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Ml S2
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£ btbana oVl T
FTun i U TP
Swp

Center 2.462 80 GHz Span 30 MHz
#Res BH 3 kHz #UBH 18 kHz Sweep 3.163 s (1001 pts)
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IEEE 802.11n HT40 MHz mode

PPSD (CH Low)
- Agilent R T

Mkrl 2.422 66 GHz

Ref 20 dBm #Atten 30 dB -12.23 dBm
#Peak
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PPSD (CH Mid)

W Agilent R T

Mkrl 2.433 28 GHz

Ref 26 dBm #Atten 30 dB -13.56 dBm
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Center 2.437 00 GHz - Span 60 MHz
#Res BH 3 kHz #UBH 16 kHz Sweep 6.326 s (1001 pts)
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PPSD (CH High)

- Agilent R T

Mkrl 2.449 54 GHz
Ref 26 dBm #Atten 30 dB -11.7@ dBm
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#Res BH 3 kHz #YBH 10 kHz Sweep 6.326 s (1001 pts)
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