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7.5. Number of Hopping Channels Measurement

7.5.1. Test Limit

This frequency hopping system must employ a minimum of 15 hopping channels.

7.5.2. Test Procedure Used

ANSI C63.10-2009 - Section 7.7.3

7.5.3. Test Settitng

1. Span = the frequency band of operation.
2. RBW = 1 % of the span

3. VBW = RBW

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. The trace was allowed to stabilize

7.5.4. Test Setup

Spectrum Analyzer

b | Attenuator E UT
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7.5.5. Test Result

Test Mode Channel Numbers

(Hopping)

Frequency Limit Result
(MHz) (Hopping Channels)

DH5 79

2402~2480 215 Pass

2DH5 79

2402~2480 215 Pass

3DH5 79

2402~2480 =15 Pass

DH5 Number of Hopping Channels

2402 ~ 2421MHz

2422 ~ 2441MHz

Agiheon Spuctrum deabyrer - Seept SA
g R

Sto 1q 2,421 GHz Avg Type LogPar
Frog 2421000000 IN Famt e T Fres Ruan #vgiHeld:> 20020
#har: 20 4B

Ref Offset 1 dB
v Ref 10.00 dBm

Start 2.402000 GHz Stop 2421000 GHz
#Res BW J00 kHz #BW 1.0 MHz Sweep 1.07 ms (2001 pts)

Agiheon Spuctrum deabyrer - Seept SA
g R

‘Sto 2q 2,441 GHz ; Avg Type LagPar
Freg 2421000000 .-..o.._‘ " Trig: Fras Ran v e 2000

Start 2.422000 GHz Stop 2.441000 GHz
#Res BW J00 kHz HVEW 1.0 MHz Sweep 1.07 ms (2001 pts)

2442 ~ 2461MHz

2462 ~ 2480MHz

Agiheon Spuctrum deabyrer - Seept SA
g R

Avg Type: LogPwr
Ot Fant g 1THE Friee Ran AvglHold> 20020
IFGainilow  BAmen: 20 dB

Start 2.442000 GHz Stop 2461000 GHz
#Res BW J00 kHz #BW 1.0 MHz Sweep 1.07 ms (2001 pts)

Agiheon Spuctrum deabyrer - Seept SA
g R

Avg Type LogPar
Ot o Tris: Frae Fan valtichd> 20020
IF Gaadn:L o #Aren 20 4B

Start 2462000 GHz Stop 2.430000 GHz
#Res BW J00 kHz HVEW 1.0 MHz Sweep 1.07 ms (2001 pts)
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2DH5 Number of Hopping Channels

2402 ~ 2421MHz

2422 ~ 2441MHz

Agfleot Spestriem desabyors - Swevp SA
s e -

'q 2,427 GHz Avg Type: LogPer
Stop Freq 2.421000000 N W | FreeRun I
(FGainil o BACen: 20 dB

Ref Offset 1 dB

#Res BW J00 kHz #BW 1.0 MHz

v Ref 10.00 dBm

Start 2.402000 GHz o

Agiheon Spuctrum deabyrer - Seept SA
g kL

I 2,441 GHz : Avg Type LogPer
Stop Freg 2.441000000 w:'-‘ e Ran N;h‘mﬂ&
IF Gadn:l o #Aren 20 4B

Ref Offset 1 dB
v Ref 10.00 dBm

Start 2.422000 GHz Stop 2.441000 GHz
#Res BW J00 kHz HVEW 1.0 MHz Sweep 1.07 ms (2001 pts)

2462 ~ 2480MHz

Avg Type: LogPwr
AvglHold> 20020

Start 2.442000 GHz Stop 2461000 GHz
#Res BW J00 kHz #BW 1.0 MHz Sweep 1.07 ms (2001 pts)

Avg Type: LogPwr
AvglHold> 20020

Ref Offset 1 dB
Ref 10.00 dBm

Start 2.462! Stop 2480000 GHz
#Res BW J00 kHz HVEW 1.0 MHz Sweep 1.07 ms (2001 pts)
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3DH5 Number of Hopping Channels

2402 ~ 2421MHz

2422 ~ 2441MHz

Agfleot Spestriem desabyors - Swevp SA
s e -

'q 2,427 GHz Avg Type: LogPer
Stop Freq 2.421000000 N W | FreeRun I
(FGainil o BACen: 20 dB

Ref Offset 1 dB

#Res BW J00 kHz #BW 1.0 MHz

v Ref 10.00 dBm

Start 2.402000 GHz o

Agiheon Spuctrum deabyrer - Seept SA
g kL

I 2,441 GHz : Avg Type LogPer
Stop Freg 2.441000000 w:'-‘ e Ran N;h‘mﬂ&
IF Gadn:l o #Aren 20 4B

Ref Offset 1 dB
v Ref 10.00 dBm

Start 2.422000 GHz Stop 2.441000 GHz
#Res BW J00 kHz HVEW 1.0 MHz Sweep 1.07 ms (2001 pts)

2462 ~ 2480MHz

Start 2.442000 GHz Stop 2461000 GHz
#Res BW J00 kHz #BW 1.0 MHz Sweep 1.07 ms (2001 pts)

Avg Type: LogPwr

Ref Offset 1 dB
Ref 10.00 dBm

Start 2.462! Stop 2480000 GHz
#Res BW J00 kHz HVEW 1.0 MHz Sweep 1.07 ms (2001 pts)
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7.6. Time of Occupancy Measurement

7.6.1. Test Limit
The maximum permissible time of occupancy is 400ms within a period of 400ms multiplied by the

number of hopping channels employed.

7.6.2. Test Procedure Used

ANSI C63.10-2009 - Section 7.7.4

7.6.3. Test Settitng

1. Span = zero span, centered on a hopping channel.

2. RBW = 1MHz

3. VBW = RBW

4. Sweep time = as necessary to capture the entire dwell time per hopping channel

5. Detector = Peak

6. Trace mode = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with
different modes of operation (data rate, modulation format, etc.), repeat this test for each variation.
An oscilloscope may be used instead of a spectrum analyzer. The EUT shall show compliance
with the appropriate regulatory limit for the number of hopping channels. A plot of the data shall be

included in the test report.
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7.6.4. Test Setup

Spectrum Analyzer

' | Attenuator E U T
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7.6.5. Test Result
Test Mode Channel No. Frequency | Time of Occupancy Limit Result
(MHz) (ms) (ms)
3DH1 39 2441 121.60 <400 Pass
3DH3 39 2441 259.20 <400 Pass
3DH5 39 2441 298.48 <400 Pass

3DH1 Time of Occupancy

Channel 39(2441MHz)

Channel 39(2441MHz)

Avg Type LogPwr

Conter Frog 2.441000000 GHz
PHO:

t e Trig: Free Rian

IFGaiacl v BARr: 20 dB

Ref Offset 1 dB
v Ref 10.00 dBm

Center Freq

kA0 A

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz

#BW 1.0 MHz Sweep 50.00 ms (2001 pts)

Marker 1 A 380.000 ps

Ref Offset 1 dB
v Ref 10.00 dBm
sl ™

Ll e

L T

Center 2.441000000 GHz

Res BW 1.0 MHz HVEW 1.0 MHz

Sweep 10,00 ms (2001 pts)

Note: Test Time Period: 0.4*79=31.6sec, Hopping Times Within 1sec: 40/50msec=800 hops/sec.
The Maximum Occupancy Time within 31.6sec: [(0.380ms*800)/79]*31.6 =121.60 msec.

3DH3 Time of Occupancy

Channel 39(2441MHz)

Channel 39(2441MHz)

Conter Frog 2.441000000 GHz Mg Trpa Lag-Pwr
WO famt —a— 1T Froe Ran
IFGaiacl v BARr: 20 dB
Ref Offset 1 dB
v Ref 10.00 dBm

T B B BT v 1 S SN R SRR

Center 2.441000000 GHz 0 Hz
Res BW 1.0 MHz

Span
#VBW 1.0 MHz Sweep 50.00 ms (2001 pts)

Res BW 1.0 MHz

Marker 1 & 1.62000 ms
PHO: F ot
IF Gaadn:L o
Ref Offset 1 dB
v Ref 10.00 dBm

it M e ot o

Center 2.441000000 GHz
HVEW 1.0 MHz

Note: Test Time Period: 0.4*79=31.6sec, Hopping Times Within 1sec: 20/50msec=400hops/sec.
The Maximum Occupancy Time within 31.6sec: [(1.620ms*400)/79]*31.6 =259.20 msec.
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3DH5 Time of Occupancy

Channel 39(2441MHz) Channel 39(2441MHz)

Marker 1 & 2.87000 ms

Ref Offset 1 dB
v Ref 10.00 dBm

§1az

/
T sy g ) P UR————

pilt 'm'u.'frl-ﬂ

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (2001 pts)
uza aTans

Center 2.441000000 GHz
Res BW 1.0 MHz HVEW 1.0 MHz

Note: Test Time Period: 0.4*79=31.6sec, Hopping Times Within 1sec: 13/50msec=260 hops/sec.
The Maximum Occupancy Time within 31.6sec: [(2.870ms*260)/79]*31.6 =298.48 msec.
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7.7. Band-edge Compliance Measurement

7.7.1. Test Limit
The maximum permissible emission level is 20dBc. Any emissions were lying outside of the
emission bandwidth and in authorized band edges to a field strength limit specified in Section

15.209 of the Title 47 CFR.

7.7.2. Test Procedure Used

ANSI C63.10-2009 - Section 7.7.9

7.7.3. Test Setting

1. Span = wide enough to capture the peak level of the emission operating on the channel closest
to the band edge, as well as any modulation products which fall outside of the authorized band
of operation.

2. RBW = 1% of spectrum analyzer display span

3. VBW = RBW

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize

Allow the trace to stabilize. Set the marker on the emission at the band edge, or on the highest

modulation product outside of the band, if this level is greater than that at the band edge. Enable

the marker-delta function, than use the marker-to-peak function to move the marker to the peak of

the in-band emission.
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7.7.4. Test Setup

Spectrum Analyzer

£ | Aftenuator EUT
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7.7.5. Test Result
Test Mode Channel No. Frequency Limit Result
(MHz)
DH5 00 2402 20dBc Pass
DH5 78 2480 20dBc Pass
2DH5 00 2402 20dBc Pass
2DH5 78 2480 20dBc Pass
3DH5 00 2402 20dBc Pass
3DH5 78 2480 20dBc Pass

DH5 Band-edge Compliance

Channel 00 (2402MHz)

Channel 78 (2480MHz)

D
Marker 3 2.400000000000 GHz
[

\Fisaiil ow

" Trig: Frae Ran
#hren: 20 4B

Ref Offset 1 dB
Ref 10.00 dEBm

enter 2402000 GHz Span 5.0
#Res BW 100 kHz .07 ms (2

#VBW 300 kHz Sweep 1

00 MHZ{]

Ref Offset 1 dB
Ref 10.00 dEBm

enter 2480000 GHz
#Res BW 100 kHz

Marker 3 2,483500000000 GHz
[

" Trig: Frae Ran

\Fiaiailow — PAmen: 20 dB

#VBW 300 kHz

2DH5 Band-edge Compliance

Channel 00 (2402MHz)

Channel 78 (2480MHz)

Agiheon Spuctrum deabyrer - Seept SA
o

Marker 3 2,400000000000 GHz
[

\Fisaiil ow

" Trig: Frae Ran
#hren: 20 4B

Ref Offset 1 dB
Ref 10.00 dEBm

#VBW 300 kHz

Agiheon Spuctrum deabyrer - Seept SA
o

Marker 3

Ref Offset 1 dB
Ref 10.00 dEBm

.483500000000 GHz
[

" Trig: Frae Ran

\Fiaiailow — PAmen: 20 dB

#VBW 300 kHz
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3DH5 Band-edge Compliance

Channel 00 (2402MHz)

Channel 78 (2480MHz)

Agiheon Spuctrum deabyrer - Seept SA
o

Mark 2 ; Aug Type Lag s
Marker 3 2.400000000000 N-Ju e Ran m;mmx&
IFGaiacl v BATR: 20 dB

Ref Offset 1 dB
Ref 10.00 dEBm

enter 2402000 GHz
#Res BW 100 kHz #VBW 300 kHz

B0 m oo e

Agiheon Spuctrum deabyrer - Seept SA
o

Mark 2 ; Aug Type Lag s
Marker 3 2.483500000000 N-Ju e Ran m;mmx&
IFGaicl v BAmer: 20 4B

Ref Offset 1 dB
Ref 10.00 dEBm

DH5 Operation Frequency Range of 20dB Bandwidth within Hopping Mode

Channel 00 (2402MHz)

Channel 78 (2480MHz)

D -
2 Avg Type: LogPwr
Marker 3 2.400000000000 . M e R N;m‘-‘:‘;x&
IFGaia:low  Bhen 20 4B

Ref Offset 1 dB
Ref 10.00 dEBm

Stop 241000 GHz|
Sweep 2.93 ms (2001 pis)

TRED -
2,483 Avg Type: LogPwr

Marker 3 2.483500000000 .. BN 11, Fres R N;m‘-‘:‘;x&

IFGaia:Low  #ATen: 20 48

00 dBm

ant 247000 GHz
#Res BW 100 kHz #VBW 300 kHz

B0~ O e Bl

2DH5 Operation Frequency Range of 20dB Bandwidth within Hopping Mode

Channel 00 (2402MHz)

Channel 78 (2480MHz)

Agiheon Spuctrum deabyrer - Seept SA
o

Mark 2 ; Aug Type Lag s
Marker 3 2.400000000000 . M e R m;mmx&
IFGaiacl v BATr: 20 dB

Ref Offset 1 dB
Ref 10.00 dEBm

reipe i A

Agiheon Spuctrum deabyrer - Seept SA
o

Mark 2.483 ; Aug Type Lag s
Marker 3 2.483500000000 .. BN 11, Fres R m;mmx&
IFGail v BATer: 20 4B

Ref Offset 1 dB
Ref 10.00 dBri

Start 247000 GHz
FRes BW 100 kHz

ZATE 175 GHEL|
T10 GHz |
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3DH5 Operation Frequency Range of 20dB Bandwidth within Hopping Mode

Channel 00 (2402MHz)

Channel 78 (2480MHz)

Mg Spetrum Aabyoes - Seept Sh
T b i 152021 PNy 14, 2014
Marker 3 2.400000000000 GHz Avg Typa: Log-Par ™
e o Trig: Frae Fian Huglchd> 20020
IF Gaadn:L s #Aren 20 4B

Ref Offset 1 dB
Ref 10.00 dEBm

s

IStart 2,38000 GHz Stop 241000 GHz|
#Res BW 100 kHz #VEBW 300 kHz weep 2.93 ms (2001 pis)|

1

2
3
4
&
[
T
8
El

o sTana

Agiheon Spuctrum deabyrer - Seept SA
RL

Ref Offset 1 dB
Ref 10.00 dEBm

Start 247000 GHz

D00~ 0 O e B

1 D508 M 14, 200
Avg Type LogPar n

et o Trig: Frae Fian valtichd> 20020
IF Gaadn:l o #Aren 20 4B

0 GHz
#VEW 300 kHz e (2001 pts)

sTama
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7.8. Conducted Spurious Emissions Measurement

7.8.1. Test Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is 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 or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, the attenuation required under this paragraph shall be

30 dB instead of 20 dB.

7.8.2. Test Procedure Used

ANSI C63.10-2009 - Section 7.7.10

7.8.3. Test Setting

1. Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through the 10"
harmonic. Typically, several plots are required to cover this entire span.

2. RBW =100 KHz

3. VBW = RBW

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize

Set the marker on the peak of any spurious emission recorded. The level displayed must comply

with the limit specified in this section.
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7.8.4. Test
Setup

Spectrum Analyzer

8 Attenuator EUT
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7.8.5. Test Result
Test Mode Channel No. Frequency Limit Result
(MHz) (MHz)
DH5 00 2402 20dBc Pass
DH5 39 2441 20dBc Pass
DH5 78 2480 20dBc Pass
2DH5 00 2402 20dBc Pass
2DH5 39 2441 20dBc Pass
2DH5 78 2480 20dBc Pass
3DH5 00 2402 20dBc Pass
3DH5 39 2441 20dBc Pass
3DH5 78 2480 20dBc Pass

DH5 Conducted Spurious Emissions

Channel 00 (2402MHz)

Channel 39 (2441MHz)

D
Start Freq 30.000000 MHz

Ref Offget 1dB
v Ref 10.00 dBm

%1

StartFreq
30000000 MKz,

Stop Freq)|

Start 30 MHz
#Res BW 100 kHz

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.39 5 (40001 pts)

TRED
Start Freq 30.000000 MHz Trig: Fras Fian

=]
|Fraia:low  BAmen 20 4B

Ref Offset 1 dB
v Ref 10.00 dBm

Ldl

Start 30 MHz
#Res BW 100 kHz

Stop 25.00 GHz

HVEW 300 kHz Sweep 2.39 s (40001 pis)

Channel 78 (2480MHz)

0.000000 Avg Type: LogPwr
v o Tris: Free Fian valtichd> 20020
IF Gadin: L wwr #Aren 20 4B

Auto Tune

Center Freq
12/515000000 GHz|

StarntFreq
30000000 MHzZ,

Stop Freq|

CF Step|
2497000000 GHz
Man|

FreqOffset
ok

2DH5 Conducted Spurious Emissions
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Channel 00 (2402MHz) Channel 39 (2441MHz)

Agiheon Spuctrum deabyrer - Seept SA Agiheon Spuctrum deabyrer - Seept SA
RL : RL

- T Avg Type LagPwr =T 20,00 Avg Type LagPwr
R T D e S, i Fres ian AvaHeld> 2000 : . LALLM 1. s Ron gtk 220
(Firainlow  SATeR: 20 d8 - \Faiacl o BAer: 28 dB

Ref Offset 1 dB b Ref Offset 1 dB

Ref 10.00 dBm v Ref 10.00 dBm
¢ 1

+

Start 30 MHz Stop 25.00 GH. Start 30 MHz Stop 25.00 GH.
#Res BW 100 kHz #VBW 300 kHz 5 2 (40001 pis) #Res BW 100 kHz HVEW 300 kHz s (40001 pis)

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz
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3DH5 Conducted Spurious Emissions

Channel 00 (2402MHz)

Channel 39 (2441MHz)

Agiheon Spuctrum deabyrer - Seept SA
o

Start Frog 30.000000 MHz
)

Ref Offset 1 dB
Ref 10.00 dBm

1

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: LogPwr
AvglHold> 20020

StopFreq

‘Start Frog 30.000000 MHz
PHO:

Aghleon Spectrum desayzes - Seeop Sh
o

et e TrigFree Fiun

IF Gaadn:L o #Aren 20 4B

Ref Offset 1 dB
Ref 10.00 dBm

"

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: LogPwr
AvglHold> 20020

Hz
100 kHz #VBW 300 kHz

Avg Type: LogPwr
AvglHold> 20020

StopFreq
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7.9. Radiated Spurious Emission Measurement
7.9.1. Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title
47 CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZ] [VIm] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705-30 30 30
30-88 100 3
88 — 216 150 3
216 — 960 200 3
Above 960 500 3

7.9.2. Test Procedure Used

ANSI C63.10-2009 - Section 7.10.1 & Section 7.10.2

7.9.3. Test Setting

Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = as specified in Table 1

3. VBW =3 * RBW

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize
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Table 1 - RBW as a function of frequency

Frequency RBW

9 ~ 150 kHz 200 ~ 300 Hz
0.15 ~ 30 MHz 9 ~10kHz
30 ~ 1000 MHz 100 ~ 120 kHz

> 1000 MHz 1 MHz

Average Field Strength Measurements

1.

2.

3.

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz

VBW = 1/T

. De As an alternative, the instrument may be set to linear detector mode. Ensure that video

filtering is applied in linear voltage domain (rather than in a log or dB domain). Some
instruments require linear display mode in order to accomplish this. Others have a setting for

Average-VBW Type, which can be set to “Voltage” regardless of the display mode

. Detector = Peak
. Sweep time = auto
. Trace mode = max hold

. Allow max hold to run for at least 50 times (1/duty cycle) traces
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7.9.4. Test Setup
9kHz ~ 30MHz Test Setup:

EUT

-
T [ |
0.8 m M 3 M — ¢
(Turntable)

Test Receiver [!!%] ;-* I]

'E_.

30MHz ~ 1GHz Test Setup:

T ........................................... LEJ
T~4m (Antenna Tower)
l Antenn@
EUT _, L
| . S A L
0.8m I« 3m . » Ll—i
(Turntable) = B

Test Receiver [!!é]} |]
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1GHz ~ 25GHz Test Setup:

p—— |

T~4m (Antenna Tower)

EUT

T [ 1

0.8m

-
- |

Pre-Amplifier

3m

x

(Turntable)

Spectrum Analyzer

& = 1
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7.9.5. Test Result

Test Mode:

3DH5

Test Site:

AC1

Test Channel:

78

Test Engineer:

Knight Lu

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. The worst case of Radiated Spurious Emission.

3. Other frequency was 20dB below limit line within 1-18GHz, there is not show in

the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBpV/m)
* 3241.0 36.9 3.4 40.3 67.8 -27.5 Peak | Horizontal
* 4418.0 37.6 5.5 43.1 67.8 -24.7 Peak | Horizontal
4960.0 37.1 6.8 43.9 74.0 -30.1 Peak | Horizontal
7440.0 35.6 14.2 49.8 74.0 -24.2 Peak | Horizontal
* 3131.0 36.9 3.6 40.5 67.8 -27.3 Peak Vertical
* 4476.0 37.4 5.6 43.0 67.8 -24.8 Peak Vertical
4960.0 37.5 6.8 44.3 74.0 -29.7 Peak Vertical
7440.0 36.1 14.2 50.3 74.0 -23.7 Peak Vertical

Note 1: “*" is not in restricted band, its limit is 20dBc of the fundamental emission level (87.8dBuV/m).
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AAAB6S950SL

Page Number: 54 of 72




Report No.: 1410RSU02903

The worst case of Radiated Emission 9KHz ~ 1GHz and 18GHz ~ 25GHz:

Site: AC1

Time: 2014/11/13 - 09:10

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: VULB9162_0.03-8GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Worse Case Mode: DH5 at Channel 2402MHz

80

70

60

50

Level([dBuV,/m)
5 8 &

=
=]

-10

-20

30 100 1000
gy Mit)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 281.680 28.741 14.950 -17.259 46.000 13.791 QP
2 * 779.821 29.115 7.250 -16.885 46.000 21.865 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1 Time: 2014/11/13 - 09:12
Limit: FCC_Part15.209_RE(3m) Engineer: Knight Lu
Probe: VULB9162_0.03-8GHz Polarity: Vertical

EUT: S950SL Power: AC 120V/60Hz

Worse Case Mode: DH5 at Channel 2402MHz

80

70

60

50

40 pa

30

Level([dBuV,/m)

20

10

o

-10

-20

30 100 1000
gy MIED
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 32.421 36.022 23.680 -3.978 40.000 12.341 QP
2 72.588 33.498 23.410 -6.502 40.000 10.088 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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I u i E I‘ Report No.: 1410RSU02903

Site: AC1 Time: 2014/11/13 - 15:34
Limit: FCC_Part15.209_RE(3m) Engineer: Knight Lu
Probe: FMZB1519 0.009-30MHz Polarity: Face On

EUT: S950SL Power: AC 120V/60Hz
Note: There is the ambient noise within frequency range 9kHz~30MHz.
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 0.049 50.367 29.861 -63.422 113.789 20.505 QP
2 * 0.105 44.143 23.996 -63.029 107.173 20.147 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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I u i E I‘ Report No.: 1410RSU02903

Site: AC1 Time: 2014/11/13 - 15:45
Limit: FCC_Part15.209_RE(3m) Engineer: Knight Lu
Probe: FMZB1519 0.009-30MHz Polarity: Face On

EUT: S950SL Power: AC 120V/60Hz
Note: There is the ambient noise within frequency range 9kHz~30MHz.
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 2.513 30.495 10.336 -39.005 69.500 20.159 QP
2 * 7.041 30.974 10.579 -38.526 69.500 20.395 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/13 - 15:59

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9170_18-40GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Note: There is the ambient noise within frequency range 18GHz~25GHz.
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 21517.500 | 55.869 17.883 -18.131 74.000 37.986 PK
2 21517.650 | 43.351 5.365 -10.649 54.000 37.986 AV
3 22630.500 | 56.509 18.223 -17.491 74.000 38.286 PK
4 * 22630.540 | 44.310 6.024 -9.690 54.000 38.286 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/13 - 16:05

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9170_18-40GHz

Polarity: Vertical

EUT: S950SL

Power: AC 120V/60Hz

Note: There is the ambient noise within frequency range 18GHz~25GHz.
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 22686.500 | 55.811 17.457 -18.189 74.000 38.354 PK
2 22686.540 | 43.598 5.244 -10.402 54.000 38.354 AV
3 24205.500 | 56.430 17.607 -17.570 74.000 38.823 PK
4 * 24205.658 | 42.518 3.695 -11.482 54.000 38.823 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL
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Report No.: 1410RSU02903

7.10.Radiated Restricted Band Edge Measurement

7.10.1.

Test Result

Site: AC1

Time: 2014/11/04 - 10:15

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2402MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 2353.945 | 60.831 30.061 -13.169 74.000 30.769 PK
2 2354.697 | 60.261 29.494 -13.739 74.000 30.767 PK
3 2375.847 | 59.598 28.882 -14.402 74.000 30.717 PK
4 2390.000 | 55.725 25.041 -18.275 74.000 30.684 PK
5 * 2401.791 | 87.286 56.624 N/A N/A 30.661 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/04 - 10:19

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2402MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 2390.000 | 43.321 12.637 -10.679 54.000 30.684 AV
2 * 2401.932 | 75.162 44.501 N/A N/A 30.662 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL

Page Number: 62 of 72



Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/04 - 10:19

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2402MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 2390.000 | 56.680 25.996 -17.320 74.000 30.684 PK
2 * 2401.885 | 87.679 57.018 N/A N/A 30.661 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/04 - 10:23

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2402MHz

120

E 80
=
g 70
& o
50 1 / |
" !
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2404
bieeienny bahish
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 2390.000 | 43.317 12.633 -10.683 54.000 30.684 AV
2 * 2402.073 | 75.096 44.435 N/A N/A 30.661 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL
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I u i E I‘ Report No.: 1410RSU02903

Site: AC1 Time: 2014/11/04 - 11:25
Limit: FCC_Part15.209_RE(3m) Engineer: Knight Lu
Probe: BBHA9120D 1-18GHz Polarity: Horizontal

EUT: S950SL Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2480MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2480.002 | 82.775 52.113 N/A N/A 30.662 PK
2 2483.500 | 56.081 25.408 -17.919 74.000 30.673 PK
3 2489.308 | 59.683 28.993 -14.317 74.000 30.690 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/04 - 11:27

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2480MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2480.079 | 71.364 40.701 N/A N/A 30.662 AV
2 2483.500 | 43.576 12.903 -10.424 54.000 30.673 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/04 - 11:28

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2480MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2480.002 | 87.848 57.186 N/A N/A 30.662 PK
2 2483.500 | 57.499 26.826 -16.501 74.000 30.673 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL
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Report No.: 1410RSU02903

Site: AC1

Time: 2014/11/04 - 11:31

Limit: FCC_Part15.209_RE(3m)

Engineer: Knight Lu

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: S950SL

Power: AC 120V/60Hz

Test Mode : 3DH5 at Channel 2480MHz
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2480.090 | 75.348 44.685 N/A N/A 30.662 AV
2 2483.500 | 43.620 12.947 -10.380 54.000 30.673 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AAAB6S950SL
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Report No.: 1410RSU02903

7.11. AC Conducted Emissions Measurement

7.11.1. Test Limit
FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP Average
(MHz) (dBuV) (dBuV)
0.15 - 0.50 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.

Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to

ground

plane

e L
N

0.5MHz.
7.11.2. Test Setup
Nonmnfudive table
Adapter ]
08mto
b, § L] ly
\_H N\ FAREERN
0.4m
L \
Lo &
‘I_'___.r L ——— _/r_ —_—— ) SR
0.4 m to vertical ground Bonded to horizontal -
reference plane ground plane

Vertical ground reference plane

FCC ID: 2AAAB6S950SL
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I u i E I‘ Report No.: 1410RSU02903

7.11.3. Test Result

Site: SR2 Time: 2014/10/31 - 17:22
Limit: FCC_Part15.207_CE_AC Power Engineer: Knight Lu
Probe: ENV216_101683_Filter On Polarity: Line

EUT: S950SL Power: AC 120V/60Hz

Mode : Normal Operation
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV) (dB)
(dBuV) (dBuV)
1 0.150 44.383 33.214 -21.617 66.000 11.168 QP
2 0.150 27.018 15.850 -28.982 56.000 11.168 AV
3 0.178 40.873 30.815 -23.705 64.578 10.058 QP
4 0.178 24.554 14.496 -30.024 54.578 10.058 AV
5 0.550 43.049 32.908 -12.951 56.000 10.141 QP
6 0.550 29.417 19.276 -16.583 46.000 10.141 AV
7 * 0.658 43.921 33.836 -12.079 56.000 10.085 QP
8 0.658 32.687 22.602 -13.313 46.000 10.085 AV
9 12.878 44.264 34.202 -15.736 60.000 10.062 QP
10 12.878 30.441 20.379 -19.559 50.000 10.062 AV
1 14.198 47.344 37.276 -12.656 60.000 10.068 QP
12 14.198 34.078 24.010 -15.922 50.000 10.068 AV

Note: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB)
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I u i E I‘ Report No.: 1410RSU02903

Site: SR2 Time: 2014/10/31 - 17:49
Limit: FCC_Part15.207_CE_AC Power Engineer: Knight Lu
Probe: ENV216_101683_Filter On Polarity: Neutral

EUT: S950SL Power: AC 120V/60Hz

Mode : Normal Operation
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv) (dB)
(dBuV) (dBuVv)
1 0.166 34.106 24.035 -31.052 65.158 10.071 QP
2 0.166 20.915 10.844 -34.243 55.158 10.071 AV
3 0.442 34.454 24.310 -22.570 57.024 10.144 QP
4 0.442 24.362 14.218 -22.662 47.024 10.144 AV
5 0.590 42.890 32.754 -13.110 56.000 10.137 QP
6 * 0.590 34.402 24.265 -11.598 46.000 10.137 AV
7 1.218 34.559 24.658 -21.441 56.000 9.901 QP
8 1.218 22.950 13.048 -23.050 46.000 9.901 AV
9 13.934 39.694 29.584 -20.306 60.000 10.110 QP
10 13.934 30.747 20.637 -19.253 50.000 10.110 AV
11 18.758 38.863 28.729 -21.137 60.000 10.134 QP
12 18.758 31.445 21.312 -18.555 50.000 10.134 AV

Note: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB)
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8. CONCLUSION

Report No.: 1410RSU02903

The data collected relate only the item(s) tested and show that the S950SL FCC ID: 2AAA6S950SL

is in compliance with Part 15C of the FCC Rules.

The End
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