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6. BAND EDGE COMPLIANCE TEST

6.1.Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. |Cal. Interval

1. [PXA Signal Analyzer| Agilent N9030A MY51380221| Jun.30,19 1 Year

2. Amplifier HP 8449B 3008A02495 | Apr.23,19 1 Year

3. Horn Antenna ETS 3115 9607-4580 | Dec.13,18 1 Year

4, RF Cable EMCI EMClgzs'O%M'KM 170702 May.13,19 | 1 Year
6.2.Limit

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in
15.209, all the other emissions outside operation frequency band 2400MHz to 2483.5MHz shall
be at least 20dB below the fundamental emissions, or comply with 15.209 limits.

6.3.Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above the ground plane and worked at
highest radiated power.

2. The turntable was 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 Im 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, PK detector, Sweep=AUTO
(b)This device is pulse modulated, a duty cycle factor was used to calculate average level

based measured peak level
6.4.Test Results

Pass (The testing data was attached in the next pages.)
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FCC ID:AK8SAWG700
Data: 14 File: F:i2019 Reportis ' SONYA1Z1910018R1-2-FCC-2.4G.EMG (16)
120 Level {dBu\/m) Date: 2019-10-25
108.0
96.0
84.0 3
72.0
60.0
f
48.0 MWWWMWWW
36.0
24.0
12.0
02310 23294 2348.8 2368.2 2387.6 2407
Frequency (MHz)
S3ite no. i 3w Chamber Data no. 14
Li=s. / Ant. : 3m 2018 3115-4580 int. pol. : HORIZOWTAL
Limit : FCC PART 15.247 (PE)
Env. / Ins. : 22.4*%C/55% Engineer : Garry
Power rating : AC 120V/60H=
Test Mode  2404MH=z  Tx Mode
Ant. Cahle Lrp Emission
Nao. Freq. Factor Loss Feading factor Lewvel Limits=s Margin FRemark
[{MH=z) (dE/m) (dB) [dEuv) [dE) (dBuW/m) (dBuV/m) [dE)
1 2390.03 27.71 .04 53.758 35.04 49,449 74,00 24.51 Peak
2 Z400.00 z27.71 .04 56.35 35.04 52.06 74,00 21.94 Peak
3 Z404.70 27,77 3.05 G56.94 35.04 2.7 e ————— Peak

Femark=: 1. Ewission Lewvel= Antenna Factor + Cable Loss + Reading
—Amp factor.
Z. The emission lewvels that are Z0dE bhelow the official
limit are not reported.
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FCC ID:AK8SAWG700
Data: 13 File: F:i2019 Reportis ' SONYA1Z1910018R1-2-FCC-2.4G.EMG (16)
120 Level {dBu\/m) Date: 2019-10-25
108.0
96.0
84.0 3
72.0
60.0
48.0 WWWMWW
36.0
24.0
12.0
02310 23294 2348.8 2368.2 2387.6 2407
Frequency (MHz)
S3ite no. 3m Chamber Data no. 13
Li=s. / Ant. 3m 2018 3115-4580 int.. pol. @ VERTICAL
Limit FCC PAERET 15.247 (PE)
Env. / Ins. 22.4*C/55% Engineer : Garry
Power rating : AC 120V/60H=
Test Mode Z2404MHz T=x Mode
Ant. Cahle Lrp Emission
Nao. Freq. Factor Loss Feading factor Lewvel Limits=s Margin FRemark
[{MH=z) (dE/m) (dB) [dEuv) [dE) (dBuW/m) (dBuV/m) [dE)
1 Z2390.00 27.71 .04 52.77 35.04 45,45 74,00 25.52 Peak
2 Z400.00 z27.71 .04 S56.65 35.04 52.39 74,00 21.61 Peak
3 Z403.0:2 z27.77 3.05 54.50 35.04 80.258  ——————  ————— Peak
Femark=: 1. Ewission Lewvel= Antenna Factor + Cable Loss + Reading
—Amp factor.
Z. The emission lewvels that are Z0dE bhelow the official

limit are not reported.
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FCC ID:AK8SAWG700
Data: 15 File: F::2019 Report'is'SONYWA1Z1910018R1-2-FCC-2.4G.EMG (16)
Level (dBuVim) Date: 2019-10-25
120
108.0
96.0 i
84.0
FCIC PART 15.247 {PK)
720
60.0 - FCC PART 15.247 (RV)
]
e | TR
48.0 O PR oo o S S N s i i W e
36.0
24.0
12.0
024?6 24828 2489.6 2496.4 2503.2 2510
Frequency (MHz)
S3ite no. 3m Chamber Data no. 15
Dis. / Ant. 3m 2018 3115-4580 hnt. pol. HORIZONTAL
Limit FCC PAERET 15.247 (PHE)
Env. / Ins. 22.4*C/55% Engineer Garry
Power rating : AC 120V/60H=
Test Mode Z476MHz T=x Mode
Ant. Cahle Arop Emission
No Freq. Factor Loss Feading factor Level Limits=s Margin ERemark
[MHz) (dE/m) (dB) [dBuv) [dE) (ABul/m) (dBuV/m) [dE)
1 2479.60 27.98 3.10 93.51 35.01 §9.58  ——-————  ————— Peak
2 2483.50 27.98 3.10 55.20 35.01 51.27 74.00 22.73 Peak
3 E500.00 285.03 .11 54.07 35.00 50.21 74.00 23.79 Peak
Femark=s: 1. Emission Lewvel= Antennas Factor + Csble Loss + REeading
—hmp factor.
Z. The emission lewels that are Z0dB below the official

limit are not reported.
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FCC ID:AK8SAWG700
Data: 16 File: F:12019 Report'is' SONY\A1Z1910018R1-2-FCC-2 4G.EN6G (16)
120 Level {dBu\/m) Date: 2019-10-25
108.0
96.0
84.0 i
FCC PART 15.247 (PK)
72.0
60.0 FCC PART 15.247 (AV)
K]
36.0
24.0
12.0
024?6 24328 24389.6 2496.4 2503.2 2510
Frequency (MHz)
3ite no. 3m Chamber Data no. 16
Di=s. / Ant. 3m 2018 3115-4580 Ant. pol. : VERTICAL
Limit FCC PART 15.247 (PE)
Env. / Ins. Z2.4%C/55% Engineer GAarry
Power rating : AC 1Z0V/60H=
Test Mode Z476MHz Tx Mode
Ant. Cahle Lrp Emission
Na Freq. Factor Loss Feading factor Lewvel Limits=s Margin FRemark
[{MH=z) (dE/m) [dE) [dEuv) [dE] (dBuW/m) (dBuV/m) [dE)
1 Z2475.99 27.98 3.10 52 .52 35.01 75.59 0 —————— - Peak
2 Z433.50 27.98 3.10 51.79 35.01 47 .86 74,00 26.14 Peak
3 Z500.00 25.03 .11 53.50 35.00 49,64 74,00 24.36 Peak
Femarks: 1. Ewission Lewvel= ALntenna Factor + Cable Loss 4+ Beading
—lwp factor.
2. The emission lewvels that are 20dB below the cfficial

limit are not reported.
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7. 6dB & 99% Bandwidth Test

7.1.Test Equipment
Item| Equipment |Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
. |PXASignal) e N9030A MY51380221 |Jun.30,19 | 1 Year
Analyzer
2. Attenuator Agilent 8491B MY39269201 |Oct.13,19| 1 Year
3 RF Cable EMCI  |[EMC102-KM-KM 3500 170702 May.13,19| 1 Year
7.2.Block Diagram of Test Setup
. Spectrum
AC Mains <— EUT Analyzer
7.3.Limit

7.4.

For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz

Test Procedure

Use the test method descried in ANSI C63.10 Section 11.8:

The automatic bandwidth measurement capability of an instrument may be employed using the X
dB bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1 (i.e., RBW = 100
kHz, VBW > 3 x RBW, and peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that the bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission that
might be >6 dB.

Use the test method descried in ANSI C63.10 Section 6.9.2:

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper

frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given

emission. The following procedure shall be used for measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW, and
VBW shall be approximately three times the RBW, unless otherwise specified by the applicable
requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope
shall be more than [10 log (OBW/RBW)] below the reference level. Specific guidance is given in
4.1.5.2.

d) Step a) through step c¢) might require iteration to adjust within the specified range.

e) Video averaging is not permitted. Where practical, a sample detection and single sweep mode
shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be
used.

f) Use the 99% power bandwidth function of the instrument (if available) and report the measured
bandwidth.
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g) If the instrument does not have a 99% power bandwidth function, then the trace data points are
recovered and directly summed in linear power terms. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is reached;
that frequency is recorded as the lower frequency. The process is repeated until 99.5% of the total
is reached; that frequency is recorded as the upper frequency. The 99% power bandwidth is the
difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument
display; the plot axes and the scale units per division shall be clearly labeled. Tabular data may
be reported in addition to the plot(s).

7.5.Test Results
EUT: Active Subwoofer

M/N: SA-WG700
Test date:2019-10-28

Tested by: Garry

Pressure: 102.1£1.0 kpa
Test site: RF site

Humidity: 51.1£3.0%
Temperature:22.8+0.6 °C

Teaote | T | O i s
2404 2.102

GFSK 2440 2.106 Z 500
2476 2.107

Conclusion : PASS

R s
2404 2.8088
GFSK 2440 3.0106 N/A
2476 3.2696

Conclusion : PASS
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2404MHz:

Agilent Spectrum Analyzer - Occupied BW

RF |s0e DC | | SEMSE:IMT]| |

ALTGH AUTCO

|10:48:12PM Oct 28, 2019

Center Freq: 2.404000000 GHz
Avg|Held: 1001100

1 |
Center Freq 2.404000000 GHz

#IFGain:Low

—»— Trig:Free Run
#Atten: 20 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 11 dB
Ref 10.00 dBm

Center 2.404 GHz

#Res BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power

2.8088 MHz
259.68 kHz
2.102 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq
2.404000000 GHz

CF Step
500.000 kHz

4.48 dBm Freq Offset

0Hz

STATUS

~ 2440MHz:

Agilent Spectrum Analyzer - Occupied BW
RF |so6e DC | | SEWSEINT| |

ALIGHN ALUTO

| 10:47:56PM Cct 28, 2019

[ | |
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz
—»— Trig:Free Run

#IFGain:Low #Atten: 20 dB

Radio Std: Mone Frequency

Avg|Hold: 1001100

Radio Device: BTS

Ref Offset 11 dB
Ref 10.00 dBm

Cerﬁer ﬁ.él'il'"bi-iz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.0106 MHz
166.47 kHz
2.106 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq
2.440000000 GHz

CF Step
500.000 kHz

Span 5 MHz Auto Man

Sweep 2.533 ms

3.82 dBm Freq Offset

0 Hz

99.00 %
-6.00 dB

STATUS
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2476 MHz:

Agilent Spectrum Analyzer - Occupied BW

SEMSEIMT|

ALTGH AUTCO |10:47:11PM Oct 28, 2019

x dB -6.00 dB

#IFGain:Low

Center Freq: 2.476000000 GHz
—»— Trig:Free Run
#Atten: 20 dB

Radio Std: Nene Meas Setup

Avg|Hold: 1001100

Radio Device: BTS Avg/Hold Num

Ref Offset 11 dB
Ref 10.00 dBm

Center 2.476 GHz
#Res BW 100 kHz

Occupied Bandwidth
3.2696 MHz

185.61 kHz
2.107 MHz

Transmit Freq Error
x dB Bandwidth

MSG

#VEW 300 kHz

Span 5 MHz
Sweep 2.533ms

Total Power 3.24 dBm

OBW Power
x dB

STATUS
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8. OUTPUT POWER TEST
8.1.Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval

1. |PXA Signal Analyzer Agilent N9030A MY51380221 | Jun.30,19 | 1 Year

2. Power Meter Anritsu ML2487A 6K00003262 | Apr.13,19| 1 Year

3. Power Sensor Anritsu MA2491A 032516 Apr.13,19| 1 Year

4. Attenuator Agilent 8491B MY39269201 | Oct.13,19 | 1 Year

5. RF Cable EMCI EMC102-KM-KM 3500 170702 May.13,19| 1 Year

8.2.Limit (FCC Part 15C 15.247 b(3))

For systems using digital modulation in the 2400—2483.5MHz, The Peak output Power shall not
exceed 1W(30dBm), As an alternative to a peak power measurement, compliance with the

one Watt limit can be based on a measurement of the maximum conducted output power.
Maximum Conducted Output Power is defined as the total transmit power delivered to all
antennas and antenna elements averaged across all symbols in the signaling alphabet when the
transmitter is operating at its maximum power control level.

8.3.Test Procedure
1, Connected the EUT’s antenna port to Spectrum Analyzer.

2, Use the test method descried in ANSI C63.10 clause 11.9.1.1:
1) Set the RBW > DTS bandwidth.
2) Set VBW >[3 x RBW].
3) Setspan>[3 x RBW].
4) Sweep time = auto couple.
5) Detector = peak.
6) Trace mode = max hold.
7) Allow trace to fully stabilize.
8) Use peak marker function to determine the peak amplitude level.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.
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8.4.Test Results

EUT: Active Subwoofer

M/N: SA-WG700

Test date:2019-10-28 Pressure: 102.1+1.0 kpa Humidity: 51.1+£3.0%

Tested by: Garry Test site: RF site Temperature:22.8+0.6 °C

Frequency Output power Limit
Test Mode (MHz) (dBm) (dBm)
2404 4.963
GFSK 2440 4.291 30

2476 3.768

Conclusion : PASS
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2404MHz

Agilent Spectrum Analyzer - Swept SA

- . [ SENSEINT]
Marker 1 2.403410000000 GHz

PNO: Fast (p Trig: Free Run
IFGainiLow __ #Atten: 20 dB

Ref Offset 11 dB
Ref 20.00 dBm

Center 2.404000 GHz

#Res BW 3.0 MHz #VBW 10.00 MHz

Peak Search

Mkr1 2.403 41 GHz NextPeak

4.963 dBm

Next Pk Right
Next Pk Left|
Marker Delta|

Mkr—CF

Mkr—RefLvl

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)

2440MHz

Agillnt Spectrum Analyzer - Swept SA
7 T T |

Marker 1 2.439440000000 GHz
P

Ref Offset 11 dB
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 3.0 MHz

=

| senseinT]

#VBW 10.00 MHz

ALIGNAUTO |11:15:38PM Oct 25,2019

wr

Mkr1 2.439 44 GHz
4.291 dBm

Sweep 1.00 ms (1001 pts)

Peak Search

NextPeak|

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF|

Mkr—RefLvi

BNO: Fast Ly Trig: Free Run
IF Gain:Low #Atten: 20 dB

Ref Offset 11 dB
Ref 20.00 dBm

Center 2476000 GHz
#Res BW 3.0 MHz

s

#VBW 10.00 MHz

Avg Type: Log-Pwr -

Peak Search
AvglHold:>10/10

Mkr1 2.475 40 GHz NextPeak

3.768 dBm

Next Pk Right
Next Pk Left|
Marker Delta|

Mkr—CF

Mkr—RefLvl

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)
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9. POWER SPECTRAL DENSITY TEST

9.1.Test Equipment

Item Equipment Manufacturer Model No. Serial No. | Last Cal. | Cal. Interval

1. |PXA Signal Analyzer| Agilent N9030A MY51380221| Jun.30,19 1 Year

2. Attenuator Agilent 8491B MY39269201| Oct.13,19 1 Year

3. RF Cable Mini-Circults|CBL-1M-SMSM+ No.4 Oct.13,19 1 Year
9.2.Limit

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

9.3.Test Procedure

Use the test method descried in ANSI C63.10 clause 11.10.2:

a)  Setanalyzer center frequency to DTS channel center frequency.

b)  Set the span to 1.5 times the DTS bandwidth.

c) Setthe RBW to 3 kHz <RBW <100 kHz.

d)  Setthe VBW >[3 x RBW].

e)  Detector = peak.

f)  Sweep time = auto couple.

g) Trace mode = max hold.

h)  Allow trace to fully stabilize.

1)  Use the peak marker function to determine the maximum amplitude level within the RBW.

7))  If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and
repeat.

9.4.Test Results

EUT: Active Subwoofer
M/N: SA-WG700

Test date:2019-10-28 Pressure: 102.3+1.0 kpa Humidity: 53.6+£3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6 °C
Frequency Power density Limit
Test Mode (MH2) (dBm/3KHz) (dBm/3KHz)
2404 -4.716
GFSK 2440 -5.503 <8

2476 -3.516

Conclusion : PASS
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2404MHz 2440MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
( | RE | [ SENSEINT] T 0 I | F R | | B SENSEIINT| 1 ALIGNAUTO
Marker 1 2.403125000000 GHz = esk Searc Marker 1 2.439125000000 GHz ) Avg Type: Log-Pwr
PNO: Wide L0 Trig: Free Run E TNO: Wi tig: Free Run AvglHold:>10/10
IFGain:Low #Atten: 20 dB #Atten: 20 dB

Peak Search

Next Peak NextPeak
e Mkr1 2.403 125 GHz extPeal T — Mkr1 2.439 125 GHz extPeal

Ref 20.00 dBm ~4.716 dBm Ref 20.00 dBm

-5.503 dBm

Next Pk Right| 1 1 Next Pk Right|
Next Pk Left| | Next Pk Left|
Marker Delta| A d Marker Delta|
Mkr—CF AL [¥F Mkr—CF

Mkr—RefLvi i I | i i Mkr—RefLvi

Center 2.404000 GHz Span 5.000 MHz| Center 2.440000 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 527 ms (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 527 ms (1001 pts)

=

Agilent Spectrum Analyzer - Swept SA
| ALIGN AUTO

J | P | — | SeNeE et
Marker 1 2.475120000000 GHz ) Avg Type: Log-Pwr Peak Search
PNO: Wide (p 17g:Free Run Avg|Hold:>10/10
IFGain:iLow __ #Atten: 20 dB

Mkr1 2.475 120 GHz Nextreax
Syt 2473 o

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvi

Center 2.476000 GHz Span 5.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 527 ms (1001 pts)

s
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10. ANTENNA REQUIREMENT

10.1. Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator
shall be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device. And according to FCC 47 CFR Section 15.247 (b), if
transmitting antennas of directional gain greater than 6dBi are used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.

10.2. Antenna Connected Construction

The antennas used for this product are PCB antenna that no antenna other than that furnished
by the responsible party shall be used with the device, the maximum peak gain of the

transmit antenna is 2.95dBi.
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11.DEVIATION TO TEST SPECIFICATIONS

[ NONE]

............................................................................. THE ENID  eeeeeeeserssesssersssesssssssssssssssssssssssssssssnssssssssnssssssssnns
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