/,-.\\/j
SIEMIC

GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test report No. FCC IC_SL16101901-RUC-037-DTS Rev 4.0

Page 63 of 105

BE Keysight Spectrum Analyzer - Swept SA = ||

SENSE:INT] ALIGN AUTO _ [06:02:23 AM Dec 10, 2016 =
Avg Type: Log-Pwr requency
- o

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 7.2 dB
1LU dBidiv. Ref 20.00 dBm ||

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.423500000 GHz

Stop Freq
2543500000 GHz
 Wistissiississiis i |

CF Step
12.000000 MHz

MKR| MODE TRC| SCL

jl N [1]f] 244330 GHz]

SO0 O AW

-

2 IIIIIE 2.483 50 GHz -42.634 dBm _—_
I A A

Auto Man
X FUNCTION FLIIJ"T\DN ADTH FUII’TIDN JALUE =

T — | Bttt |

Freq Offset
0Hz

802.11n-HT40-2452MHz Chain 1

o[- )

SENSE:INT ALIGN AUTO | 06:01:48 AM Dec 10,2016
Avg Type: Log-Pwr Frequency
Y1 vy

=) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

l||||

Ref Offset 7.2 dB

10 dB/div. Ref 20.00 dBm |
Log

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2423500000 GHz

e |
Stop Freq
2543500000 GHz
s |

CF Step
12.000000 MHz

MKR| MODE TRC| SCL

fll N [1]71]

S OO~ DG AW

- |

|  244330GHz[ 2039 dBm|
2 IIIIII] 2.483 50 GHz 42206dBm| | [ ]
I I

Auto Man
X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

P ETY T R E—

Freq Offset
0 Hz

802.11n-HT40-2452MHz Chain 2
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BE Keysight Spectrum Analyzer - SweptSA = ||

SENSE:INT] ALIGN AUTO  [06:02:20 AM Dec 10, 2016 =
Avg Type: Log-Pwr requency
-

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 7.2 dB

1LU dBidiv Ref 20.00 dBm . e ——

Center Freq
2483500000 GHz

StartFreq
2.423500000 GHz

Stop Freq
2543500000 GHz
 Wistissiississiis i |

CF Step
12.000000 MHz

Auto Man
MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUII’TIDN JALUE =

1 RN 24T 02 GHiz T — | Bttt |
ZEERKS L T — ——
> | S S B Freq Offset

0Hz

802.11n-HT40-2452MHz Chain 3

B
ALIGN AUTO

ALIGN AU [05:59:09 AM Dec 10, 2016
Avg Type: Log-Pwr Frequency

=) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

SENSE:INT)|

Auto Tune
Ref Offset 7.2 dB

10 dB/div. Ref 20.00 dBm . |
Log

Center Freq
2.483500000 GHz

StartFreq
2423500000 GHz

Stop Freq
2543500000 GHz

CF Step
12.000000 MHz
Auto Man

MKR| MODE| TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ wl
! IIIIII]
2
Freq Offset

0 Hz

802.11n-HT40-2452MHz Chain 4
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10.5 Peak Spectral Density

Requirement(s):

Spectrum
Analyzer

Spec ltem [ Requirement Applicable
§ 15.247(e) DSSS: <8dBm/3KHz
RSS247 (5.2.2) DSSS in hybrid sys with FH turned off: <8dBm/3KHz ]
[ — I
Test Setup -

Test Procedure

Peak spectral density measurement procedure

558074 D01 DTS Meas Guidance v03r05, 10.2 Method PKPSD (peak PSD)

- Setanalyzer center frequency to DTS channel center frequency.
- Setthe span to 1.5 times the DTS bandwidth.
- Setthe RBW to: 3 kHz << RBW <t 100 kHz.

- Setthe VBW = 3 x RBW.

- Detector = Peak

- Sweep time = auto couple.

- Trace mode = Max Hold

- Allow trace to fully stabilize.

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

Environmental Temperature 22°C
Test Date 12/09/2016 condition Relative Humidity 46%
Atmospheric Pressure 1020mbar
Per KDB 662911 D01 Multiple Transmitter Output v02r01, the direction gain for horizontal polarization and vertical
Remark polarization is calculated separately. For 2.4GHz band, peak antenna gain = 2.5 dBi, directional gain = 5.5 dB.
Highest of total directional gain is 5.5 dBi. The power limit and PSD limit will be reduced by amount of 0 dB.
Result Pass U Fail
Test Data Yes L1 N/A
Test Plot Yes (See below) CIN/A

Test was done by Shuo Zhang at RF test site.
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PSD measurement results

Type Test mode (I;nr:czq) CH . Cond.ucted PSI_) (dBml3}.(Hz) . ( dBIr-r:;gl}sz) Result
Chain1 Chain2 | Chain3 | Chain4 | Combine

2412 | Low | 147 | -275 | 264 | 187 | 3.9 <8 Pass

802.11b 2437 | Md | 349 | -245 | 183 | 143 | 3.9 <8 Pass

2462 | High | 413 | 441 | 093 | 165 | 350 <8 Pass

2412 | Low | 518 | -620 | 588 | 625 | 0.6 <8 Pass

802.11g 2437 | Md | 492 | 534 | 545 | 504 | 001 <8 Pass

. 262 | High | 847 | 894 | 948 | 882 | 269 <8 Pass
2412 | Low | 674 | -666 | 638 | 662 | -0.58 <8 Pass

8022(')” “ T 2437 | Md | 521 | 527 | 338 | 552 | 127 <8 Pass

2462 | High | 943 | 932 | 880 | 785 | 278 <8 Pass

2422 | Low | 838 | -859 | -850 | 763 | -2.24 <8 Pass

Sofdu “ T 2437 | Md | 614 | 655 | 721 | 684 | -0.65 <8 Pass

2452 | High | 4371 | -129 | 1358 | -12.88 | -7.23 <8 Pass
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Test Plots

BN Keysight Spectrum Analyzer - Swept SA
. s .

RL

SENSE:INT] A\ALIGN AUTO/NO RF[05:19:49 AM Dec 10, 2016

| 2 AC | |
Center Freq 2.412000000 GHz ] Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold: 31100
| #Atten: 30 dB

Ref Offset 7.2 dB
Ref 20.00 dBm

|- ]

Auto Tune

CenterFreq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

|i Keysight Spectrum Analyzer - Swept SA
RL RF [500 ac | SENSE:INT] M\ ALIGN AUTO/NO RF[05:20:44 AM Dec 10,
Center Freq 2.412000000 GHz . Avg Type: Log-Pwr
PNO: Fast (0 1rig: FreeRun Avg|Hold: 3/100
5 -
IFGain:Low #Atten: 30 dB

10 dB/div. Ref 20,00 dBm
Log

VBW 9.1 kHz Sweep

Auto T
Ref Offset 7.2 dB Mkr1 2.411 352 00 GHz Lt Tune

~2.753 dBm | |

2.412000000 GHz
e |

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.11b-2412MHz Chain 2
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Keysight Spectrum Analyzer - Swept SA = |-EE @

RL RF 50 AC | | SENSE:INT) A\ ALIGN AUTO/NO RF_[05:21:55 AM Dec 10, 2016 e —
Center Freq 2.412000000 GHz ) Avg Type: Log-Pwr quency.
PNO: Fast L, Trig: Free Run Avg|Hold: 3/100 o

#Atten: 30 dB

IFGain:Low

Auto Tune
Ref Offset 7.2 dB

1LD dBidiv  Ref 20.00 dBm . e |

Center Freq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2427000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.11b-2412MHz Chain 3

|i Keysight Spectrum Analyzer - Swept SA B
RL RF [500 ac | SENSE:INT] A\ALIGN AUTO/NO RF [05:22:52 AM Dec 10, 2016 ErEm
Center Freq 2.412000000 GHz ] Avg Type: Log-Pwr 1] 5 - quency.
PNO: Fast (0 1rig: FreeRun Avg|Hold: 3/100
5 -
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset7.2 dB

Ref 20.00 dBm : ss—

Center Freq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2427000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsG 1) Paints changed; all traces cleared

802.11b-2412MHz Chain 4
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Keysight Spectrum Analyzer - Swept SA = |-EE @

AC | [ SENSE:INT] A ALIGN AUTO/NO RF | 05:18:34 AM Dec 10, 2016 =
00 Avg Type: Log-Pwr requency

PNO: Fast L, Trig: Free Run Avg|Hold: 3/100
#Atten: 30 dB

IFGain:Low

Auto Tune
Ref Offset 7.2 dB

10 dBidiv.~ Ref 20.00 dBm . e |
Log

Center Freq
2437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2452000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.11b-2437MHz Chain 1

|i Keysight Spectrum Analyzer - Swept SA B
RL RF [500 ac | SENSE:INT] A\ALIGN AUTO/NO RF [05:17:46 AM Dec 10, 2016 ErEm
Center Freq 2.437000000 GHz ] Avg Type: Log-Pwr 1] 5 - quency.
PNO: Fast (0 1rig: FreeRun Avg|Hold: 3/100
5 -
IFGain:Low #Atten: 30 dB

Mkr1 2.436 350 50 GHz|ERELAEE
Ref Offset7.2 dB
R:f 2(;%0 dBm -2.451 dBm I

Center Freq
2.437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2452000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Span 30.00 MHz
VBW 9.1 kHz Sweep 3.184 5 (40001 pts

wsG 1) Paints changed; all traces cleared

802.11b-2437MHz Chain 2
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Keysight Spectrum Analyzer - Swept SA = |-EE @

AC | [ SENSE:INT] A ALIGN AUTO/NO RF_|05:17:03 AM Dec 10, 2016 =
00 Avg Type: Log-Pwr requency

PNO: Fast L, Trig: Free Run Avg|Hold: 3/100
#Atten: 30 dB

IFGain:Low

10 dBldiv
Log

Mkr1 2.436 076 00 GHz| ST
Ref Offset7.2 dB
Reef ZS.eUD dBm -1.838 dBm I

Center Freq
2437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2452000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

Span 30.00 MHz
VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.11b-2437MHz Chain 3

RL

|i Keysight Spectrum Analyzer - Swept SA B

RF |50 AC | SENSE:INT)| M ALIGN AUTO/NO RF | 05:16:29 AM Dec 10, 2016

Center Freq 2.437000000 GHz Avg Type: Log-Pwr > 5 A

PNO: Fast L, Trig: Free Run Avg|Hold: 3/100
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset7.2 dB

Ref 20.00 dBm : be——]

Center Freq
2.437000000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2452000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Span 30.00 MHz
VBW 9.1 kHz Sweep 3.184 5 (40001 pts

wsG 1) Paints changed; all traces cleared

802.11b-2437MHz Chain 4
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Keysight Spectrum Analyzer - Swept SA = |-EE @

AC | [ SENSE:INT] A ALIGN AUTO/NO RF | 05:26:15 AM Dec 10, 2016 =
00 Avg Type: Log-Pwr requency

PNO: Fast L, Trig: Free Run Avg|Hold: 3/100
#Atten: 30 dB

IFGain:Low

Auto Tune
Ref Offset 7.2 dB

1LD dBidiv  Ref 20.00 dBm . e |

Center Freq
2462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2477000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.11b-2462MHz Chain 1

|i Keysight Spectrum Analyzer - Swept SA B
RL RF [500 ac | SENSE:INT] M\ ALIGN AUTO/NO RF_[05:25:44 AM Dec 10, 2016 ErEm
Center Freq 2.462000000 GHz ] Avg Type: Log-Pwr 1] 5 - quency.
PNO: Fast (0 1rig: FreeRun Avg|Hold: 3/100
5 -
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset7.2 dB

Ref 20.00 dBm . B |

Center Freq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2477000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

Span 30.00 MHz
VBW 9.1 kHz Sweep 3.184 5 (40001 pts

wsG 1) Paints changed; all traces cleared

802.11b-2462MHz Chain 2
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Keysight Spectrum Analyzer - Swept SA = |-EE @

AC | [ SENSE:INT] A ALIGN AUTO/NO RF | 05:25:09 AM Dec 10,2016 =
00 Avg Type: Log-Pwr requency

PNO: Fast L, Trig: Free Run Avg|Hold: 3/100
IFGain:Low #Atten: 30 dB

10 dBldiv
Log

Mkr1 2.462 598 50 GHz| ISRl
Ref Offset7.2 dB
Reef ZS.eUD dBm 20.931 dBm I

Center Freq
2462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2477000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.11b-2462MHz Chain 3

RL

|i Keysight Spectrum Analyzer - Swept SA B

RF |50 AC | SENSE:INT)| MALIGN AUTO/NO RF [05:24:39 AM Dec 10, 2016

Center Freq 2.462000000 GHz Avg Type: Log-Pwr > 5 A

PNO: Fast L, Trig: Free Run Avg|Hold: 3/100
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset7.2 dB

Ref 20.00 dBm : be——]

Center Freq
2.462000000 GHz

StartFreq
2.447000000 GHz

Stop Freq
2477000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsG 1) Paints changed; all traces cleared

802.11b-2462MHz Chain 4
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BN Keysight Spectrum Analyze SweptSA = |-EE @

SENSE:INT] M\ ALIGN AUTO/NO RE[05:45 R =
Avg Type: Log-Pwr requency

— ) Trig: Free Run Avg|Hold: 3/100
IFGaln Low #Atten: 30 dB

Auto T
Ref Offset 7.2 ¢B Mkr1 2.414 478 75 GHz ufo Tune

10 dBdiv Ref 20.00 dBm -5.189 dBm —
09

0.0 2.412000000 GHz
| --- D |
0.00
I PR -
. 2.397000000 GHz
10 mmwmr r"'r‘rnrﬂm 'T‘””1"""""""“'-- |
| e
mhh“”“ \mu.lln\|lu|HIH\.IIML bbbk ek by bt ﬂililum

Stop Freq
2427000000 GHz
 Wistissiississiis i |

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.119-2412MHz Chain 1

|i Keysight Spectrum Analyzer - Swept SA B
RL RF [500 ac | | SENSE:INT] A\ALIGN AUTO/NO RF_[05:44:03 AM F
Center Freq 2.412000000 GHz Avg Type: Log-Pwr TRAC y requency
PNO: Fast (0 1rig: FreeRun Avg|Hold: 3/100 (i i
e
IFGain:Low #Atten: 30 dB

Mkr1 2.416 960 50 GHz|NRLAEE
Ref Offset7.2 dB
1L%ngdiv R:f 2(;%0 dBm 26.205 dBm I

=
2.412000000 GHz
--- SE——
- StartFreq
2.397000000 GHz
L "H""“'” ‘H'FH”'II1"|‘T'TH”'|"'I'1|-- |
 stamasaienigongancieaseace
““ W.lh“l ol wlll]l “ 'UL | ‘\“'Inh I||l IMJ I“I
Stop Freq
2.427000000 GHz
i |
|||| CF Step
RAdL 3.000000 MHz
l Auto Man
o f——
T —

Span 30.00 MHz
VBW 9.1 kHz Sweep 3.184 5 (40001 pts

=
-

Ilull.“lﬂ

wsG 1) Paints changed; all traces cleared

802.119-2412MHz Chain 2
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BN Keysight Spectrum Analyze SweptSA = |-EE @

SENSE:INT A\ ALIGN AUTO/NO RF [05:43 X
Avg Type: Log-Pwr
— ) Trig: Free Run Avg|Hold: 3/100
IFGam Low #Atten: 30 dB

Auto T
Ref Offset 7.2 ¢B Mkr1 2.413 557 00 GHz ufo Tune

10 dBdiv Ref 20.00 dBm -5.884 dBm —
09

0.0 2.412000000 GHz
. 2.397000000 GHz
--lwmw,.T..,mrm uw M |

| e

. Vbbb dibodd L i b L L {4 ,m |

Stop Freq
| Wm--

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

VBW 9.1 kHz Sweep 3.184 s (40001 pts

wsa 1) Points changed; all traces cleared

802.119-2412MHz Chain 3

|i Keysight Spectrum Analyzer - Swept SA B

RL RF |50 AC | | SENSE:INT)| /M ALIGN AUTO/NO RF [05:42:49 AM

Center Freq 2.412000000 GHz . Avg Type: Log-Pwr TRAG y Frequency
PNO: Fast (0 1rig: FreeRun Avg|Hold: 3/100 i
>

IFGain:Low #Atten: 30 dB

Mkr1 2.410 705 50 GHz Auto Tune
Ref Offset 7.2 dB
10 gBidiv Ref 20,00 dBm 5251 dBr |

Center Freq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2427000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0 Hz

'"T"T””“‘"“]”|l”II‘IT"I'I'H”H!'"
aible o bk o bbbyl

Span 30.00 MHz
VBW 9.1 kHz Sweep 3.184 5 (40001 pts

wsG 1) Paints changed; all traces cleared

802.119-2412MHz Chain 4
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10.6 Radiated Spurious Emissions in restricted band

Requirement(s):

Spec

ltem

Requirement Applicable

47CFR§15.247(d),
RSS247(A8.5)

For non-restricted band, 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 or 30dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, determined by the measurement
method on output power to be used. Attenuation below the general limits
specified in § 15.209(a) is not required

] 20 dB down 30 dB down

or restricted band, emission must also comply with the radiated emission limits
specified in 15.209

Test Setup

Semi Anechoic Chamber

Radic Absorbing Material

1-4m

[ : 0y Antenna l W
15m [‘ En | ;]
Sctrum Analy_-::r

Procedure

—_

How

The EUT was switched on and allowed to warm up to its normal operating condition.

The test was carried out at the selected frequency points obtained from the EUT characterisation.

Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,

and adjusting the antenna height in the following manner:

a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full
rotation of the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.

C. Finally, the antenna height was adjusted to the height that gave the maximum emission.

An average measurement was then made for that frequency point.

Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were

measured.

Remark

The EUT was scanned up to 40GHz. Both horizontal and vertical polarities were investigated. The results
show only the worst case. Radiated measurement was measured with antenna port terminated, there isn't
outstanding emission found at the edge of restricted frequency, within x dB margin

Result

Pass

0 Fail

Test Data
Test Plot

1 Yes (See below)
Yes (See below)

N/A
I N/A

Test was done by Shuo Zhang at 10m chamber.
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Restricted Band Measurement Plots:
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10.7 Radiated Spurious Emissions below 1GHz

Requirement(s):

Spec Item | Requirement Applicable
Except higher limit as specified elsewhere in other section, the emissions from the
low-power radio-frequency devices shall not exceed the field strength levels
specified in the following table and the level of any unwanted emissions shall not
exceed the level of the fundamental emission. The tighter limit applies at the band
4TCFR1S247(0) | edges
RSS247 (5.5) Frequency range (MHz) Field Strength (uV/m)
30-88 100
88 — 216 150
216 960 200
Above 960 500
Seml Anechoic Chamber
Radio Absorbing Material
Test Setup §
[P 3m |
e _] < H i ‘
L iy
Antenna
0.8m - 1 =l
1 rir
U L — [D”ﬁ%‘é]
Spectrum Analy-z-er
Ground Plane
1. The EUT was switched on and allowed to warm up to its normal operating condition.
2. The test was carried out at the selected frequency points obtained from the EUT characterisation.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna
polarization, and adjusting the antenna height in the following manner:
a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full
Procedure rotation of the EUT) was chosen.
b. The EUT was then rotated to the direction that gave the maximum emission.
C. Finally, the antenna height was adjusted to the height that gave the maximum emission.
3. A Quasi-peak measurement was then made for that frequency point.
4, Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were
measured.
Remark The EUT was scanned up to 1GHz. Both horizontal and vertical polarities were investigated. The results
show only the worst case.
Result Pass U] Fail
Test Data Yes (See below) CIN/A
Test Plot Yes (See below) LI N/A

Test was done by Shuo Zhang at 10m chamber.
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Radiated Emission Test Results (Below 1GHz)
Test specification below 1GHz
Temp (°C): 23
Environmental Conditions: Humidity (%) 46

Atmospheric (mbar): 1018

Mains Power: 120VAC, 60Hz Result Pass

Tested by: Shuo Zhang

Test Date: 01/11/2017

Remarks: 802.11n HT40, middle channel

Frequenc | Raw Czbl AF cli-gv‘\:'lll Measureme | Po | Hgt Azt Limit Margin Pass

y MHz dBuV Loss dB nl': nt Type | cm Deg dBuV/m dB [Fail
39.65 4458 | 093 | -24.15 | 21.36 | QuasiMax | V 133 299 39.5 -18.14 Pass
71.04 39.71 | 126 | -31.12 | 9.85 QuasiMax | V 183 254 39.5 -29.65 | Pass
201.06 4198 | 212 | -27.07 | 17.03 | QuasiMax | V 104 240 43 -25.97 Pass
80.55 40.41 13 | -31.73 | 9.99 QuasiMax | V 116 168 39.5 -29.51 Pass
107.57 38.91 | 156 | -27.79 | 1268 | QuasiMax | V 124 216 43 -30.32 Pass
927.92 2818 | 4.79 | 1713 | 15.84 | QuasiMax | H 171 151 455 -29.66 Pass

Note: Both horizontal and vertical polarities were investigated. The results above show only the worst case.
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10.8 Radiated Spurious Emissions between 1GHz — 25GHz

Requirement(s):

Spec Item Requirement Applicable

For non-restricted band, 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 or 30dB below that in the 100 kHz bandwidth within the band that

ATCER&15.247(d 3 contains the highest level of the desired power, determined by the measurement
RSSZ§1 0 'A8 5( ) method on output power to be used. Attenuation below the general limits
(A8.5) specified in § 15.209(a) is not required
(] 20 dB down 30 dB down
b) or restricted band, emission must also comply with the radiated emission limits

specified in 15.209

Semu Anechoic Chamber

|
E__EN

Spectrum Analyler

Radio Absorbing Material
Test Setup = 3m ,

—_

The EUT was switched on and allowed to warm up to its normal operating condition.

2. The test was carried out at the selected frequency points obtained from the EUT characterisation.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,
and adjusting the antenna height in the following manner:

a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full
Procedure rotation of the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.

C. Finally, the antenna height was adjusted to the height that gave the maximum emission.

3. An average measurement was then made for that frequency point.
4, Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were
measured.
Remark The EUT was scanned up to 40GHz. Both horizontal and vertical polarities were investigated. The results
show only the worst case. There isn’t outstanding emission found at the edge of restricted frequency.
Result Pass O Fail
Test Data Yes (See below) CIN/A
TestPlot [ Yes (See below) N/A

Test was done by Gary Chou at 10m chamber.
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Radiated Emission Test Results (Above 1GHz)
Above 1GHz-25GHz - 802.11b - 2412MHz
Fre’qwlll-lency Raw Cable AF Level Measurement Pol | Hgt cm Azt Limit Margin Pas.s
z dBuV Loss dB dBuV/m Type Deg dBuV/m dB [Fail
1882.58 4573 | 3.15 -12.4 36.48 Peak Max \Y 113 79 74 -37.52 Pass
4826.09 4148 | 4.68 -5.01 41.15 Peak Max \Y 100 18 74 -32.85 Pass
7238.15 40.02 | 5.89 0.02 45.93 Peak Max \Y 182 105 74 -28.07 Pass
1882.58 33.41 3.15 -124 2415 | AverageMax | V 113 79 54 -29.85 Pass
4826.09 28.71 4.68 -5.01 28.39 | AverageMax | V 100 18 54 -25.61 Pass
7238.15 28.18 | 5.89 0.02 34.08 | AverageMax | V 182 105 54 -19.92 Pass
Above 1GHz-25GHz- 802.11b - 2437MHz
Frequency Raw Cable AF Level Measurement Pol | Hgt cm Azt Limit Margin Pas‘s
MHz dBuV | Loss dB dBuV/m Type Deg dBuV/m dB [Fail
1885.28 45.6 315 | -12.38 36.37 Peak Max \Y 164 39 74 -37.63 Pass
4874.45 39.72 | 463 -5.09 39.25 Peak Max \Y 163 223 74 -34.75 Pass
7310.82 3933 | 592 0.07 45.31 Peak Max \Y 167 134 74 -28.69 Pass
1885.28 3347 | 315 | -12.38 2423 | Average Max | V 164 39 54 -29.77 Pass
4874.45 28.01 4.63 -5.09 2754 | AverageMax | V 163 223 54 -26.46 Pass
7310.82 27.98 | 5.92 0.07 33.96 | AverageMax | V 167 134 54 -20.04 Pass
Above 1GHz-25GHz - 802.11b - 2462MHz
Frequency Raw Cable AF Level Measurement Pol | Hgt cm Azt Limit Margin Pas‘s
MHz dBuV | Loss dB dBuV/m Type Deg dBuV/m dB [Fail
1885.25 4499 | 315 | -12.38 35.75 Peak Max \Y 164 338 74 -38.25 Pass
4923.72 3817 | 4.57 -5.14 37.6 Peak Max \Y 129 158 74 -36.4 Pass
7391.66 4047 | 595 -0.27 46.15 Peak Max \Y 99 176 74 -27.85 Pass
1885.25 3348 | 315 | -12.38 2424 | Average Max | V 164 338 54 -29.76 Pass
4923.72 26.98 | 4.57 -5.14 26.42 | Average Max | V 129 158 54 -27.59 Pass
7391.66 2783 | 5.95 -0.27 33.51 | AverageMax | V 99 176 54 -20.49 Pass
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Above 1GHz-25GHz- 802.11g - 2412MHz

Frequency Raw Cable AF Level Measurement Pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuVim Type g Deg dBuV/m dB [Fail
1884.03 4545 | 315 | -12.39 36.21 Peak Max \Y 194 283 74 -37.79 Pass
4822.51 39.56 | 4.69 -5 39.25 Peak Max \Y 182 264 74 -34.76 Pass
7237.63 40.1 5.89 0.02 46 Peak Max \Y 155 128 74 -28 Pass
1884.03 33.52 315 | -12.39 24.27 | AverageMax | V 194 283 54 -29.73 Pass
4822.51 2718 | 4.69 -5 26.87 | AverageMax | V 182 264 54 -27.13 Pass
7237.63 2815 | 5.89 0.02 34.06 | AverageMax | V 155 128 54 -19.94 Pass
Above 1GHz-25GHz - 802.11¢g - 2437MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuVv Loss dB dBuVim Type g Deg dBuV/m dB [Fail
1869.92 4517 | 313 | -1249 35.81 Peak Max v 137 132 74 -38.19 Pass
4880.51 39.54 | 462 -5.1 39.05 Peak Max V 132 250 74 -34.95 Pass
7312.18 39.9 5.92 0.06 45.88 Peak Max \Y 100 159 74 -28.12 Pass
1869.92 3318 | 313 | -12.49 23.82 | Average Max | V 137 132 54 -30.18 Pass
4880.51 28.02 | 4.62 5.1 2754 | AverageMax | V 132 250 54 -26.46 Pass
7312.18 2813 | 592 0.06 3411 | Average Max | V 100 159 54 -19.89 Pass
Above 1GHz-25GHz- 802.11g - 2462MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuVv Loss dB dBuVim Type g Deg dBuV/m dB [Fail
1907.36 4526 | 317 | -12.24 36.19 Peak Max \Y 148 104 74 -37.81 Pass
3520.18 4348 | 4.29 -7.3 40.47 Peak Max \Y 171 154 74 -33.53 Pass
10985.27 4153 | 7.57 1.92 51.02 Peak Max v 135 138 74 -22.98 Pass
1907.36 33.42 347 | 12.24 2435 | Average Max | V 148 104 54 -29.65 Pass
3520.18 31.38 | 4.29 -7.3 28.37 | Average Max | V 171 154 54 -25.63 Pass
10985.27 28.42 7.57 1.92 37.91 | Average Max | V 135 138 54 -16.09 Pass
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Above 1GHz-25GHz- 802.11n20 - 2412MHz

Frequency Raw Cable AF Level Measurement Pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuVim Type g Deg dBuV/m dB [Fail
1915.66 4509 | 3.18 -12.2 36.07 Peak Max \Y 175 356 74 -37.93 Pass
4826.50 40.25 | 4.68 -5.01 39.92 Peak Max \Y 110 101 74 -34.08 Pass
7238.66 39.82 5.89 0.02 4573 Peak Max \Y 151 221 74 -28.28 Pass
1915.66 3317 | 3.18 -12.2 2415 | AverageMax | V 175 356 54 -29.85 Pass
4826.50 28.83 | 4.68 -5.01 285 Average Max | V 110 101 54 -25.5 Pass
7238.66 2815 | 5.89 0.02 34.06 | AverageMax | V 151 221 54 -19.94 Pass
Above 1GHz-25GHz - 802.11n20 - 2437MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuVv Loss dB dBuVim Type g Deg dBuV/m dB [Fail
1918.23 4416 | 318 | -12.19 35.15 Peak Max v 115 213 74 -38.85 Pass
4881.27 4167 | 4.62 -5.1 4119 Peak Max V 105 234 74 -32.81 Pass
7239.94 40.08 | 5.89 0.02 46 Peak Max \Y 99 215 74 -28.01 Pass
1918.23 33 318 | 1219 24 Average Max | V 115 213 54 -30.01 Pass
4881.27 29.68 | 4.62 5.1 29.19 | AverageMax | V 105 234 54 -24.81 Pass
7239.94 28.33 | 5.89 0.02 34.24 | AverageMax | V 99 215 54 -19.76 Pass
Above 1GHz-25GHz- 802.11n20 - 2462MHz
Frequency Raw Cable AF Level Measurement Pol | Hat em Azt Limit Margin Pass
MHz dBuVv Loss dB dBuVim Type g Deg dBuV/m dB [Fail
1896.99 4544 3.16 -12.3 36.29 Peak Max v 181 163 74 -37.71 Pass
4928.91 40.03 | 4.56 -5.13 39.45 Peak Max \Y 102 251 74 -34.55 Pass
7392.57 3948 | 5.95 -0.27 4516 Peak Max V 161 141 74 -28.84 Pass
1896.99 33.64 3.16 -12.3 245 Average Max | V 181 163 54 -29.5 Pass
4928.91 2854 | 456 -5.13 2796 | Average Max | V 102 251 54 -26.04 Pass
7392.57 27.87 | 5.95 -0.27 3355 | AverageMax | V 161 141 54 -20.45 Pass
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Above 1GHz-25GHz- 802.11n40 - 2422MHz

Frequency Raw Cable AF Level Measurement Pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
1896.32 4483 | 3.16 | -12.31 35.68 Peak Max \Y 100 284 74 -38.32 Pass
4828.64 40.89 | 4.68 -5.01 40.55 Peak Max \Y 195 15 74 -33.45 Pass
7311.08 40.59 | 5.92 0.06 46.57 Peak Max \Y 144 89 74 -27.43 Pass
1896.32 3356 | 316 | -12.31 2441 | AverageMax | V 100 284 54 -29.59 Pass
4828.64 2863 | 4.68 -5.01 28.3 Average Max | V 195 15 54 -25.7 Pass
7311.08 28.05 | 5.92 0.06 34.03 | AverageMax | V 144 89 54 -19.97 Pass
Above 1GHz-25GHz - 802.11n40 - 2437MHz
Frequency Raw Cable AF Level Measurement Pol | Hat cm Azt Limit Margin Pass
MHz dBuV | Loss dB dBuV/m Type g Deg dBuV/m dB [Fail
1894.81 45.32 316 | -12.32 36.16 Peak Max \Y 159 21 74 -37.84 Pass
4882.47 4179 | 4.62 -5.11 413 Peak Max \Y 106 211 74 -32.7 Pass
7312.30 39.77 | 5.92 0.06 45.75 Peak Max v 147 338 74 -28.25 Pass
1894.81 3367 | 316 | -12.32 2451 | AverageMax | V 159 21 54 -29.49 Pass
4882.47 29.8 4.62 -5.11 29.31 | AverageMax | V 106 211 54 -24.69 Pass
7312.30 28.07 | 5.92 0.06 34.05 | AverageMax | V 147 338 54 -19.95 Pass
Above 1GHz-25GHz- 802.11n40 - 2452MHz
Frequency Raw Cable AF Level Measurement Pol | Hat cm Azt Limit Margin Pass
MHz dBuV Loss dB dBuV/m Type 9 Deg dBuV/m dB [Fail
1897.33 4578 | 3.16 -12.3 36.64 Peak Max \Y 146 272 74 -37.36 Pass
4937.79 4145 | 455 -5.13 40.87 Peak Max \Y 107 128 74 -33.13 Pass
7390.66 40.41 5.95 -0.27 46.1 Peak Max V 155 125 74 -27.9 Pass
1897.33 3358 | 3.16 -12.3 2444 | Average Max | V 146 272 54 -29.56 Pass
4937.79 2863 | 455 -5.13 28.05 | AverageMax | V 107 128 54 -25.95 Pass
7390.66 2786 | 5.95 -0.27 33.54 | AverageMax | V 155 125 54 -20.46 Pass
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Annex A. TEST INSTRUMENT
Instrument Model Serial # CalDate | Cal Cycle | CalDue In use
Conducted Emissions
R & S Receiver ESIB 40 100179 06/08/2016 1 Year | 06/08/2017 v
CHASE LISN MN2050B 1018 08/07/2016 1 Year | 08/07/2017 v
Radiated Emissions
R & S Receiver ESIB 40 1018 08/07/2016 1 Year | 08/07/2017 v
Bi-Log antenna (30MHz~2GHz) JB1 A030702 08/12/2016 1 Year 08/12/2017 v
Horn Antenna (1GHz~26GHz) 3115 100059 08/25/2016 1 Year 08/25/2017 v
3 Meters SAC 3M N/A 08/08/2016 1 Year | 08/08/2017 v
10 Meters SAC 10M N/A 09/05/2016 1 Year | 09/05/2017 v
RF Conducted Measurement
Spectrum Analyzer N9010A 10SL0219 08/20/2016 1 Year 08/20/2017 v
R & S Receiver ESIB 40 100179 06/08/2016 1 Year | 06/08/2017 v
USE R o o 7002-006 10SL0190 | 00/03/2016 | 1Year | 09/032017 |

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 * Facsimile (+1) 408 526 1088

] )
Visit us at: www.siemic.com; Follow us at: n u m m



http://www.facebook.com/pages/Siemic/323224291039167
http://www.facebook.com/pages/Siemic/323224291039167
http://www.linkedin.com/company/siemic/
http://gplus.to/SIEMIC

@ Test report No. FCC IC_SL16101901-RUC-037-DTS Rev 4.0
S l E M l C Page 104 of 105
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Annex B. SIEMIC Accreditation
Accreditations Document Scope / Remark

ISO 17025 (A2LA)

ISO Guide 65 (A2LA)
TCB Designation

FCC DoC Accreditation
FCC Site Registration
FCC Site Registration
IC Site Registration

IC Site Registration

EUNB

Singapore iDA
CB(Certification Body)

Vietnam MIC
CAB Accreditation

Hong Kong OFCA

Industry Canada CAB

'@ Please see the documents for the detailed scope
'@ Please see the documents for the detailed scope
A1, A2, A3, A4, B1, B2, B3,B4,C

FCC Declaration of Conformity Accreditation

3 meter site

10 meter site

3 meter site

10 meter site

Radio & Telecommunications Terminal Equipment:
EN45001 - EN ISO/IEC 17025

Electromagnetic Compatibility:
EN45001 - EN ISO/IEC 17025

ﬂﬁ Phase I, Phase Il

B & S SS

Please see the document for the detailed scope

(Phase Il) OFCA Foreign Certification Body for Radio and Telecom
(Phase I) Conformity Assessment Body for Radio and Telecom

Radio: Scope A — All Radio Standard Specification in Category |

B &

Telecom: CS-03 Part |, II, V, VI, VII, VIII
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http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20A1.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20A2.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20A3.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20A4.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20B1.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20B2.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20B3.pdf
http://www.siemic.com/Pages/Accreditations/FCC%20TCB%20Designation/Scope%20B4.pdf
http://www.siemic.com/Pages/Accreditations/iDA/SIEMIC%20IDA%20Phase%20I.pdf
http://www.siemic.com/Pages/Accreditations/iDA/Final%20recognition%20Letter%20from%20IDA%20for%20Phase%20II%20scope%20update%20request%20for%20SIEMIC,%20Inc.pdf
http://www.siemic.com/Pages/Accreditations/ISO 17025/2742-01.pdf
http://www.siemic.com/Pages/Accreditations/ISO Guide 65/2742-02.pdf
http://www.siemic.com/Pages/Accreditations/FCC DoC/FCC DOC Accreditation.pdf
http://www.siemic.com/Pages/Accreditations/3 & 10 meters OATS LIsting/FCC Site registeration_3m.pdf
http://www.siemic.com/Pages/Accreditations/3 & 10 meters OATS LIsting/FCC Site registeration_10m.pdf
http://www.siemic.com/Pages/Accreditations/3 & 10 meters OATS LIsting/New IC Site registration_3m.pdf
http://www.siemic.com/Pages/Accreditations/3 & 10 meters OATS LIsting/New IC Site registration_10m.pdf
http://www.siemic.com/Pages/Accreditations/EU NB/RTTE.pdf
http://www.siemic.com/Pages/Accreditations/EU NB/EMC Directive.pdf
http://www.siemic.com/Pages/Accreditations/iDA/20100729 Recognition letter to SIEMIC Inc from IDA.pdf
http://www.siemic.com/Pages/Accreditations/iDA/Final recognition Letter from IDA for Phase II scope update request for SIEMIC, Inc.pdf
http://www.siemic.com/Pages/Accreditations/Vietnam/Letter from NIST_Vietnam.pdf
http://www.siemic.com/Pages/Accreditations/OFTA/Final Recognition Letter from OFCA Phase II for SIEMIC, Inc.pdf
http://www.siemic.com/Pages/Accreditations/OFTA/Final Recognition Letter from OFCA Phase I for SIEMIC, Inc.pdf
http://www.siemic.com/Pages/Accreditations/Industry canada CAB Accreditation/Radio Phase II Recognization.pdf
http://www.siemic.com/Pages/Accreditations/Industry canada CAB Accreditation/Telecom Phase I recognization.pdf
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Japan Recognized Certification

Body Designation

Korea CAB Accreditation

Taiwan NCC CAB Recognition

Taiwan BSMI CAB Recognition

Japan VCCI

Australia CAB Recognition

Australia NATA Recognition

BT

Radio: A1. Terminal equipment for purpose of calling
Telecom: B1. Specified radio equipment specified in Article 38-2, Paragraph 1, ltem

1 of the Radio Law

EMI: KCC Notice 2008-39, RRL Notice 2008-3: CA Procedures for EMI
KN22: Test Method for EMI

EMS: KCC Notice 2008-38, RRL Notice 2008-4: CA Procedures for EMS
KN24, KN61000-4-2, -4-3, -4-4, -4-5, -4-6, -4-8, -4-11: Test Method for EMS

Radio: RRL Notice 2008-26, RRL Notice 2008-2, RRL Notice 2008-10,
RRL Notice 2007-49, RRL Notice 2007-20, RRL Notice 2007-21, RRL Notice 2007-
80, RRL Notice 2004-68

Telecom: President Notice 20664, RRL Notice 2007-30, RRL Notice 2008-7 with
attachments 1, 3, 5, 6; President Notice 20664, RRL Notice 2008-7 with attachment 4

LP0002, PSTNO1, ADSL01, ID0002, 1S6100, CNS14336, PLMNO7, PLMNOA1,
PLMNO8

CNS 13438

R-3083: Radiation 3 meter site
C-3421: Main Ports Conducted Interference Measurement

T-1597: Telecommunication Ports Conducted Interference Measurement

EMC: AS/NZS CISPR 11, ASINZS CISPR 14.1, ASINZS CISPR22, ASINZS
61000.6.3, AS/NZS 61000.6.4

Radio communications: AS/NZS 4281, ASINZS 4268, AS/NZS 4280.1,
ASINZS 4280.2, ASINZS 4295, ASINZS 4582, ASINZS 4583, AS/NZS 4769.1,
ASINZS 4769.2, ASINZS 4770, ASINZS 4771

Telecommunications: AS/ACIF S002:05, AS/ACIF S003:06, AS/ACIF S004:06
AS/ACIF S006:01, AS/ACIF S016:01, AS/ACIF S031:01, AS/ACIF S038:01,
AS/ACIF S040:01, AS/ACIF S041:05, AS/ACIF S043.2:06, AS/ACIF S60950.1

AS/ACIF S002, AS/ACIF S003, AS/ACIF S004, AS/ACIF S006, AS/ACIF
S016,AS/ACIF S031, AS/ACIF S038, AS/ACIF S040, AS/ACIF S041, AS/ACIF
S043.2
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http://www.siemic.com/Pages/Accreditations/Japan RCB Designation/2011_05_23_Siemic_Final_Japan.pdf
http://www.siemic.com/Pages/Accreditations/Japan RCB Designation/Japan MIC designation letter.pdf
http://www.siemic.com/Pages/Accreditations/Korea CAB Accreditation/Final Recognition letter to SIEMIC, Inc. from Korea.pdf
http://www.siemic.com/Pages/Accreditations/NCC CAB Acrreditation/20110425_Recognition_Letter_to_SIEMIC_Inc_from_NCC.pdf
http://www.siemic.com/Pages/Accreditations/Taiwan BSMI/Taiwan BSMI CAB Designation - SIEMIC Labs.pdf
http://www.siemic.com/Pages/Accreditations/VCCI/VCCI_Laboratory_Registration_System.pdf
http://www.siemic.com/Pages/Accreditations/RTA from NATA (Australia)/Recognition Letter from NIST (2008 11 20).pdf
http://www.siemic.com/Pages/Accreditations/RTA from NATA (Australia)/NATA Recognized Testing Authority.pdf

