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8.5 CONDUCTED SPURIOUS EMISSION

LIMITS

§ 15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum 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 and that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits
specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in § 15.205(a), must also comply with the radiated
emission limits specified in § 15.209(a) (see § 15.205(c)).

TEST EQUIPMENTS

Name of Equipment| Manufacturer Model Serial Number Calga;ta;ion Calibration Due
[EXA Spectrum KEYSIGHT | N9010A | MY54430216 | 07/20/2020 | 07/19/2021
Analyzer
[Power Meter Anritsu ML2487A | 6K00003888 | 11/20/2019 | 05/19/2021
|Power Sensor Anritsu MA2491A 033265 11/20/2019 05/19/2021
SMA Cable + 10dB ccs  |SMA*10dB| qvintodB | 01/29/2021 | 01/28/2022
Attenuator ATT

Software Excel(ccs-06-2020 v1.1)

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth
is set to 100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels in the 2.4 GHz band.
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Model Name

MIXSTREAM PRO

Test By

Ted Huang

Temp & Humidity

24.6C, 54%

Test Date

2021/02/20

( IEEE 802.11b MODE )

CH Low (30MHz~26.5GHz) (802.11b MODE )
M Keysight Spectrum Analyzer - Occupied BW ==
X RC | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO _ [02:31:21 PMFeb 17,2021
[Span 30.000 MHz | Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.41344 GHZ
10 dBidiv Ref 31.70 dBm 4.1468 dBm|
og
217
"7 .1 Clear Write
170 L Pl A I A?r\ n
EE /"AJ\J\J \n U\J\JL'\
-18.3 W \r/ \f \'kﬂ Average]
-28.3
Wi ]
35,3 o fon \JA/)J\J \"‘/L,\—\F\‘_‘JJMI‘—J\
183 Max Hold
-58.3
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 20.1 dBm
11.852 MHz Detector|
PeakPk
Transmit Freq Error -39.586 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 9.050 MHz x dB -6.00 dB
MSG STATUS
BM Keysight Spectrum Analyzer - Swept SA ==
RL | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO __ [04:39:07 PMFeb 17,2021
[Start Freq 2.310000000 GHz \ #Avg Type: RMS Taczfi2zesg|  Freduency
PNO: Fast (57 1rig: FreeRun Avg[Hold:>1010 TYPE| MAWM WA
IFGain:Low #Atten: 30 dB DET|P PANNN
m Auto Tune
Ref Offset 11.7 dB Mkr1 2.412 456 75 GHz|
19 geidiv _Ref 31.70 dBm 4.165 dBm
27 Center Freq
"7 &1—1| 2365000000 GHz
170 ,'J.U’h
- I
A 1505 StartFreq
183 f" ]| 2310000000 GHz
83
s ™ ‘f Stop Freq
2.420000000 GHz
-68.3
Start 2.31000 GHz Stop 2.42000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts 141.000000 MHz
X [ Y [ FUNCTION | FUNCTIONWIDTH Auto Man
N f 2.412 456 75 GHz 4165 dBm
2[ N 1 2.390 00 GHz -49.257 dBm
3[ N 1 2.483 50 GHz --dBm FreqOffset
4 0 Hz
6
7
1
1 i
MSG STATUS
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M Keysight Spectrum Analyzer - Swept SA [E=Nr=E |
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:40:39 PMFeb 17, 2021
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10
IFGainiLow © #Atten: 30 dB DET|P PANNN
= Auto Tune
Ref Offset 117 dB Mkr1 2.411 0 GHz
10 dBidiv_Ref 31.70 dBm 3.750 dBm
a7 1 Center Freq
1.7 *‘1 13.265000000 GHz
1.70
A0 4585 dBn| StartFreq
+183 30.000000 MHz,
283
-38.3 %
&3 StopFreq
: 26.500000000 GHz,
50 3| | ‘
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)|| 2647000000 GHz|
[wkR[moDE[TRCTScLl  x [ Y [ FUNCTION [ FUNCTION WIDTH] pute Man
N f 2411 0 GHz 3.750 dBm
2| N f 2.390 00 GHz -46.983 dBm
3[ N 1 2.483 50 GHz -48.662 dBm Freq Offset,
4 L 0Hz
1
1 o
1 y
MSG STATUS
CH Mid (30MHz~26.5GHz) (802.11b MODE )
BE Keysight Spectrum Analyzer - Occupied BW [E=r=n===|
X RC [ RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO __ [02:52:40 PM Feb 17,2021
VBW 300.00 kHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.43844 GHZ
10dsiy __Ref 31.70 dBm 4.4445 dBm
og
217
" 1 Clear Write|
1.70 A AN AR e A*’\un !
o0 pr \ Hlayg
-18.3 M/ \r/ \/\V\ m Average]
-28.3
[~
I VN AN AN
403 Max Hold
-56.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 20.3 dBm
11.845 MHz Detector|
PeakPk
Transmit Freq Error -29.029 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 8.587 MHz x dB -6.00 dB

STATUS
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BM Keysight Spectrum Analyzer - Swept SA ==
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:43:00 PMFeb 17, 2021
[Start Freq 30.000000 MHz \ #Avg Type: RMS 123456 Frequency
PNO: Fast O Trig: Free Run Avg|Hold:>10/10 i ‘
IFGain:Low #Atten: 30 dB DET|PPANNN
m Auto Tune
Ref Offget 117 dB Mkr1 2.438 8 GHz|
10 dBidiv_Ref 31.70 dBm 3.646 dBm
a7 1 Center Freq|
17 ﬁ1 13.265000000 GHz|
1.70
630 1555 don) StartFreq
183 30.000000 MHz
283
383
93 VRPRVIRTIS. "% ittt StopFreq
i 26.500000000 GHz|
58 al

STATUS

Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts 2.647000000 GHz
[wkRImoDElTRefscll x| Y ] _FUNCTION [ FUNCTIONWIDTH] Aut Man
N f 2.438 8 GHz 3.646 dBm
2| N f 2.390 00 GHz -48.402 dBm
3| N f 2.483 50 GHz -46.994 dBm Freq Offset|
4 L 0Hz
1
1 =
« i »
MSG STATUS
CH High (30MHz~26.5GHz) (802.11b MODE )
B Keysight Spectrum Analyzer - Occupied BW (=
[ | RF [s0@ bc | | SENSE:INT| [ ALIGN AUTO _ [02:59:30 PMFeb 17,2021
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
T Trig: FreeRun Avg|Hold:>10/10
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.46245 GHz|
105/ Ref 31.70 dBm 4.5769 dBm
og
. Clear Writ
“r al ear Write
1.70 nwl\ DB A !_.A e l\wr\
5 T _—
-18.3 N[\/ LV\M“ Average
-28.3
L~ A
38,3 At ;LN \"/\“\-\J\. BTN
483 Max Hold
-58.3
Center 2.462 GHz Span 30 MHz
ffRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 20.4 dBm
11.819 MHz Detector|
Peakh
Transmit Freq Error -8.338 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 8.583 MHz x dB -6.00 dB
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BX Keysight Spectrum Analyzer - Swept SA (=R
X RL [ RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  |04:45:37 PMFeb 17,2021
[Start Freq 2.452000000 GHz | #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 Y |
IFGain:Low #Atten: 30 dB DET|PPANNN
Ref Offsct 117 dB MKr1 2.462 454 4 GHZ Auto Tune
10 dBidy Ref 31.70 dBm 4.414 dBm|
a7 CenterFreq
nz ’1 2.476000000 GHz
170 ITEUT IR AT
g Vi
-8.30
A A 15 42 dBim| StartFreq
8.3 ¥ L

2.452000000 GHz|

-28.3 w'“)v
-383

'AV""VH ol 3
483 f= N\,n. A \ . Stop Freq
v ¥ ¥M#1 1 2500000000 GHz
583
Start 2.45200 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts 4.800000 MHz
Aut M
FONCTION WDTH pLue an
N f 2.462 454 4 GHz 4414 dBm
N f 2.390 00 GHz --dBm
N 1 2.483 50 GHz -49.382 dBm Freq Offset
2 | 0Hz
1
1 =
2 v
MSG STATUS
BE Keysight Spectrum Analyzer - Swept SA =
R [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTO  |04:44:55 PMFeb 17, 2021
[Start Freq 30.000000 MHz #Avg Type: RMS TRecE[12345 6 Frequency
PNO: Fast (0 11ig: FreeRun Avg|Hold:>10/10 T |u g
IFGain:Low #Atten: 30 dB beT|P PANNN
Auto Tune
Ref Offset 11.7 ¢B Mkr1 2.460 6 GHz
10 dBidiy Ref 31.70 dBm 3.935 dBm|
og
a7 ! CenterFreq
"7 *‘1 13.265000000 GHz
170
EE]
15.42 dEm) StartFreq
83 30.000000 MHz
2.3
-38.3 2
o Jﬂmww StopFreq
8.3

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz

26.500000000 GHz

CF Step
2.647000000 GHz

Sweep 2.531 s (40001 pts

MO [ x [y [ FUNCTION |
N f 2.460 6 GHz 3.935dBm
N f 2.390 00 GHz -46.336 dBm
N f 2.483 50 GHz -47.170 dBm

I

STATUS

Auto Man

Freq Offset|
0 Hz|
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CH Low (30MHz~26.5GHz) (802.11g MODE )
B Keysight Spectrum Analyzer - Occupied BW ===
X RC [ RF [s0@ bC | [ | SENSE:INT| [ ALIGN AUTQ  [03:49:11 PMFeb 17, 2021
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
—5 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4132 GHz
todmiay _ Ref 31.70 dBm -1.6514 dBm
og
27 .
" ; Clear Write|
170 0
- P T a1 (Y O S e
A
-18.3 _,'-’”"J( 'H\,h\ Average]
-28.3
-38.3 ffr \‘\
esvrrres e A )
483 Max Hold|
583
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 16.7 dBm
16.529 MHz Detector
Peak®
Transmit Freq Error -56.059 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 16.38 MHz x dB -6.00 dB
MSG STATUS
BM Keysight Spectrum Analyzer - Swept SA ==
X RC | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO __ [04:29:07 PMFeb 17,2021
[Start Freq 2.310000000 GHz \ #Avg Type: RMS Taczfi2zesg|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>10110 TYPE|MWM WY
IFGain:Low #Atten: 30 dB DET|P PANNN
m Auto Tune
Ref Offset 11.7 dB Mkr1 2.413 224 00 GHz|
19 geidiv _Ref 31.70 dBm -1.368 dBm
27 Center Freq
17 1] 2.365000000 GHz|
1.70
. i eebridd
JI i StartFreq
183 £ zreseerd | 2.310000000 GHz
83 /
383 2 j 3
sl . o StopFreq
i 2.420000000 GHz|
-68.3
Start 2.31000 GHz Stop 2.42000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts 141.000000 MHz
ES [ Y [ FUNCTION [ FUNCTIONWIDTH] e Man
N f 2.413 224 00 GHz -1.368 dBm
2[ N 1 2.390 00 GHz -45.897 dBm
3N 1 2.483 50 GHz —dBm Freq Offset
4 0Hz
6
7
1
1 !
MSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA ==
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:27:51 PMFeb 17, 2021
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1 2345 6 Frequency

PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 T
IFGainiLow © #Atten: 30 dB DET|P PANNN
= Auto Tune
Ref Offset 117 dB Mkr1 2.413 0 GHz
{ogBidy _Ref 31.70 dBm -1.347 dBm
27 Center Freq
1.7 13.265000000 GHz
1
1.70 0
a0 StartFreq
183 ~zro5 e 30.000000 MHz
283
-38.3
s PO VIR Sy Fw— ki aisiountlanai iy Stop Freq
b 26.500000000 GHz|
533
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)|| 2647000000 GHz|
[wkRImopElTRefscll x| ¥ ] _FUNCTION [ FUNCTIONWIDTH] pute Man
N f 2413 0 GHz -1.347 dBm
2| N f 2.390 00 GHz -44.920 dBm
3[ N 1 2.483 50 GHz -46.035 dBm Freq Offset
4 L OHz
1
1 o
B )
MSG STATUS
CH Mid (30MHz~26.5GHz) (802.11g MODE )
M Keysight Spectrum Analyzer - Occupied BW ==
X RC | RF [s0@ bc | | | SENSE:INT] [ ALIGN AUTO __ [03:29:22 PMFeb 17,2021
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.43946 GHZ
10dsiy _Ref 31.70 dBm -1.7175 dBm
og
217 .
"7 Clear Write|
1
1.70 ’
50 i dbnelinre b | el Aol o]
A
-18.3 | - Average]
203 il ™,
383 | fﬁ/ \\_
i Y v ]
183 Max Hold
-58.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 16.8 dBm
16.525 MHz Detector
PeakPk
Transmit Freq Error -52.376 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 16.39 MHz x dB -6.00 dB
MSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA ==
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:32:13 PMFeb 17, 2021
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGain:Low © #Atten: 30 dB DET|P PANNN
= Auto Tune
Ref Offset 117 dB Mkr1 2.438 1 GHz
{ogBidy _Ref 31.70 dBm -1.599 dBm
27 Center Freq
1.7 1 13.265000000 GHz
1.70
a0 StartFreq
183 — 30.000000 MHz
283
333 3
483 WW%“W StopFreq
: 26.500000000 GHz,
50 3|
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)|| 2647000000 GHz|
[wkR[moDE[TRCTScLl  x [ Y [ FUNCTION | FUNCTION WIDTH] pute Man
N f 24381 GHz -1.599 dBm
2| N f 2.390 00 GHz -47.799 dBm
3[ N 1 2.183 50 GHz 46,887 dBm Freq Offset
4 L OHz
1
1 o
1 y
MSG STATUS
CH High (30MHz~26.5GHz) (802.11g MODE )
B Keysight Spectrum Analyzer - Occupied BW (=
[ | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO _ |03:10:55 PMFeb 17,2021
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
T Trig: FreeRun Avg|Hold:>10/10
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.46323 GHZ
105/ Ref 31.70 dBm -1.6359 dBm
og
217 )
. ; Clear Write
170 0
- Vel |oemfiralapnllo ety
18.3 . - Average
283 i [
s o N
Prrmp A o)
463 Max Hold|
.50.3
Center 2.462 GHz Span 30 MHz
ffRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Hold|
Occupied Bandwidth Total Power 16.7 dBm
16.527 MHz Detector|
PeakPk
Transmit Freq Error -49.675 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 16.39 MHz x dB -6.00 dB
MSG STATUS
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B Keysight Spectrum Analyzer - Swept SA [E=EE =
X RL | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [04:36:18 PMFeb 17, 2021
[Start Freq 2.452000000 GHz | #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 Y |
IFGain:Low #Atten: 30 dB DET|PPANNN
et Oeet 117 dB MKr1 2.463 215 2 GHZ Auto Tune
[0 gBidy_Ref 31.70 dBm -1.684 dBm
a7 Center Freq
"7 1 2.476000000 GHz|
170 ‘
Dl R T P e ﬁh
a0 J W L StartFreq
183 [ Ly =ztoewem | 2 452000000 GHz,
283 N
N N, s
-48.3 W s LYYW RN A P P N StopFreq
i - 2500000000 GHz
583
Start 2.45200 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts 4.800000 MHz
FCow T futo Man
N f 2.463 2152 GHz -1.694 dBm
N f 2.390 00 GHz --dBm
N 1 2.483 50 GHz -48.281 dBm Freq Offset
4 | 0Hz
1
1 =
i B
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA =
R [ RF [s0a bC | [ | SENSE:INT] [ ALIGN AUTO  |04:35:12 PMFeb 17, 2021
[Start Freq 30.000000 MHz #Avg Type: RMS TRece[12345 6 Frequency
PNO: Fast (0 11ig: FreeRun Avg|Hold:>10/10 b |‘. M
IFGain:Low #Atten: 30 dB peT|P PANNN
Auto Tune
Ref Offset 117 dB Mkr1 2.456 6 GHz|
10dBidiv__Ref 31.70 dBm -2.195 dBm
og
L Center Freq
17 13.265000000 GHz
1
170 0
aa StartFreq
183 “Ht-5iem 30.000000 MHz,
283
-38.3 ]
w3 IVPRPPUNPSPRAPI VTR SSRTR OPRNG oo e StopFreq
i 26.500000000 GHz,
-55.3|
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts 2.647000000 GHz
Auto Man
MO . x_ [ v [ FUNCTION ]
N 1 2.456 6 GHz -2.195 dBm
N f 2.390 00 GHz -47.082 dBm
N f 2.483 50 GHz -47.243 dBm Freq Offset
4 | 0Hz
1
1 -
MSG STATUS
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(802.11n HT20 MODE))

CH Low (30MHz~26.5GHz) (802.11n HT20 MODE )

STATUS

B Keysight Spectrum Analyzer - Occupied BW ===
X RC [ RF [s0@ bC | [ | SENSE:INT| [ ALIGN AUTQ  |03:46:51 PMFeb 17, 2021
VBW 300.00 kHz | Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
[vw] Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.41323 GHZ
10 dBidi Ref 31.70 dBm -1.3233 dBm
og
27 .
" ; Clear Write|
170 .
o farlianonnAllnin | avmfonstallhmflonmeflovar
-18.3 j Tl Average]
e 7 “‘m\
3.3 By Pkt
483 Max Hold|
583
Center 2.412 GHz Span 30 MHz
[fRes BW 100 kHz #/BW 300 kHz Sweep 2.933 ms| Min Holdl
Occupied Bandwidth Total Power 17.3 dBm
17.744 MHz Detector
Peak®
Transmit Freq Error -45.112 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.62 MHz x dB -6.00 dB
MSG STATUS
BM Keysight Spectrum Analyzer - Swept SA ==
X RC | RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO __ [04:55:03 PMFeb 17, 2021
[Start Freq 2.310000000 GHz \ #Avg Type: RMS TacEfi2ze5g|  Freduency
PNO: Fast 50 Trig: Free Run Avg|Hold:>10110 TYPE|MWM WY
IFGain:Low #Atten: 30 dB DET|P PANNN
o Offeet 117 dB Mkr1 2.414 448 4 GHZ AutoTune
19 geidiv _Ref 31.70 dBm -1.292 dBm
27 Center Freq
17 1] 2.366000000 GHz|
1.70
& hehdetabby
j L} StartFreq
183 # 2.310000000 GHz,
83 f
383 2 I’
s o " 3 Stop Freq
i W’WW} 'ﬂ“‘i —]| 2.422000000 GHz
“ \ \ \
Start 2.31000 GHz Stop 2.42200 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 13.33 ms (40001 pts 11.200000 MHz
[WkR[mODE[TRCTScLl  x [ Y [ FUNCTION [ FUNCTIONWIDTH] e Man
N f 2.414 448 4 GHz -1.292 dBm
2[ N 1 2.390 00 GHz -46.168 dBm
3N 1 2.483 50 GHz —dBm Freq Offset
4 0Hz
6
7
1
1 !
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M Keysight Spectrum Analyzer - Swept SA [E=Nr=E |
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:54:05 PMFeb 17, 2021
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10
IFGainiLow © #Atten: 30 dB DET|P PANNN
= Auto Tune
Ref Offset 117 dB Mkr1 2.416 9 GHz
10 dBidiv_Ref 31.70 dBm -1.617 dBm
a7 Center Freq
1.7 1 13.265000000 GHz
1.70
0 StartFreq
+183 i) 30.000000 MHz|
283
-38.3
&3 StopFreq
: 26.500000000 GHz,
50 3| | ‘
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)|| 2647000000 GHz|
[wkR[moDE[TRCTScll  x [ v [ FUNCTION [ FUNCTIONWIDTH] __FUNCTIONVALUE I8 puto Man
N f 2.416 9 GHz -1.617 dBm
2| N f 2.390 00 GHz -45.689 dBm
3[ N 1 2.483 50 GHz -48.007 dBm Freq Offset,
4 L 0Hz
1
1 o
1 y
MSG STATUS
CH Mid (30MHz~26.5GHz) (802.11n HT20 MODE )
BE Keysight Spectrum Analyzer - Occupied BW [E=r=n===|
X RC [ RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO _ [04:11:45 PMFeb 17,2021
Marker 1 2.4382 GHz | Center Freq: 2.437000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.43823 GHZ
10dsiiy __Ref 31.70 dBm -1.2827 dBm
og
217 .
" ; Clear Write|
1.70 ’
520 o eeralot g | el el lne]
-18.3 / i Average]
8.3 djﬂ -\1“-«
i I i
Y, B
183 Max Hold
-56.3
Center 2.437 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 17.4 dBm
17.751 MHz Detector|
PeakPk
Transmit Freq Error -46.695 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.63 MHz x dB -6.00 dB

STATUS
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M Keysight Spectrum Analyzer - Swept SA [E=Nr=E |
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:52:20 PMFeb 17, 2021
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10
IFGainiLow © #Atten: 30 dB DET|P PANNN
= Auto Tune
Ref Offset 117 dB Mkr1 2.430 8 GHz
10 dBidiv_Ref 31.70 dBm -1.797 dBm
a7 Center Freq
1.7 1 13.265000000 GHz
1.70
0 StartFreq
+183 30.000000 MHz,
283
333 2
&3 StopFreq
: 26.500000000 GHz,
“ | I
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)|| 2647000000 GHz|
[wkR[moDE[TRCTScLl  x [ Y [ FUNCTION | FUNCTION WIDTH] pute Man
N f 2.430 8 GHz -1.797 dBm
2| N f 2.390 00 GHz -46.720 dBm
3N 1 2.183 50 GHz -46.956 dBm Freq Offset
4 L 0Hz
1
1 o
1 y
MSG STATUS
CH High (30MHz~26.5GHz) (802.11n HT20 MODE )
BE Keysight Spectrum Analyzer - Occupied BW [E=r=n===|
X RC [ RF [s0@ bc | | | SENSE:INT| [ ALIGN AUTO [ 04:05:55 PM Feb 17,2021
VBW 300.00 kHz | Center Freq: 2.452000000 GHz Radio Std: None TracelDetector
75 Trig: Free Run Avg|Hold:>1010
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.46323 GHZ
10 dBidiv Ref 31.70 dBm -1.4787 dBm
og
217 .
" ; Clear Write|
1.70 x
530 Ot L e Loy .
-18.3 N Average]
-28.3 ‘,'F“Iv "m\‘l
383 bty ”’"j{ N\v\
ety e
403 Max Hold
-56.3
Center 2.462 GHz Span 30 MHz
[fRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms Min Holdl
Occupied Bandwidth Total Power 17.1 dBm
17.741 MHz Detector|
PeakPk
Transmit Freq Error -40.064 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 17.63 MHz x dB -6.00 dB

STATUS
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B Keysight Spectrum Analyzer - Swept SA [E=Nr=E |
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [04:48:34 PMFeb 17, 2021 E
[Start Freq 2.452000000 GHz | #Avg Type:RMS TRACE[12345 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 ‘
IFGain:Low #Atten: 30 dB DET|PPANNN
et Ofrect 117 4B Mkr1 2.463 217 6 GHz|| ~ AutoTune
10 dBidiv_Ref 31.70 dBm -1.421 dBm|
a7 Center Freq|
1.7 1 2.476000000 GHz|
1.70 ‘
Nl Meafianl) o LT L Aw
A '{ ki StartFreq
e 2452000000 GHz|
283 \
Ry ) \ 3
B3 el Mgt ! " StopFreq
2,500000000 GHz
&83
Start 2.45200 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts 4.800000 MHz
pute Man
N f 2.463 217 6 GHz -1.421dBm
2| N f 2.390 00 GHz ---dBm
3[ N 1 2.483 50 GHz -46.484 dBm Freq Offset
4 ) 0Hz
1
1 o
1 g
MSG STATUS
BY Keysight Spectrum Analyzer - Swept SA [oll 2 ==
W RC [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ | 04:50:22 PMFeb 17, 2021
[Start Freq 30.000000 MHz \ #Avg Type: RMS TRACE[123 45 6 Frequency
PNO: Fast (0 1rig: FreeRun Avg|Hold:>1010 T ‘. 19
IFGain:Low #Atten: 30 dB DET|P PANNN
Ref Offset 11.7 dB Mkr1 2.467 2 GHz| AutoTune
10 dBidiy Ref 31.70 dBm -1.907 dBm|
og
a7 Center Freq|
"7 ] 13.265000000 GHz
170 ‘
A StartFreq
183 246 o 30.000000 MHz]
83
-38.3 1y
s StopFreq
i 26.500000000 GHz|
] 3| | |
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 2.531 s {40001 pts 2.647000000 GHz
[FReVODETRC[ SO X T ¥ T _FUNCTON ] FUNCTON DT puto Man
N 1 2.467 2 GHz -1.907 dBm
2| N f 2.390 00 GHz -48.981 dBm
[N 1 2.483 50 GHz 46316 dBm Freq Offset
| 0 Hz|
1
1 -
MSG STATUS
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Model Name MIXSTREAM PRO Test By Ted Huang

Temp & Humidity 24.6C, 54% Test Date 2021/02/20

( Bluetooth 4.0 (GFSK) MODE )
CH Low (30MHz~26.5GHz) (GFSK MODE )

M Keysight Spectrum Analyzer - Swept SA [oll 2 ==

W RC [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [10:11:26 AMFeb 18, 2021

[Center Freq 2.402000000 GHz _ #Avg Type: RIS Tucliasssg|  Freauency
PNO: Wide (0 Trig: Free Run Avg|Hold:>1010 T;Er“" P‘A' T

IFGain:Low #Atten: 20 dB

Auto T
Ref Offset 11.7 dB Mkr1 2.401 950 GHz| lito LHne

10dBidly_Ref 21.70 dBm 3.141 dBm)
Center Freq
"7 - 2.402000000 GHz,
1.70
_7/ \_ﬁ 00 dB StartFreq
718 kHz 2399500000 GHZ,

-8.30 /
183 StopFreq
2.404500000 GHz

-28.3 /f‘
CF Step
83 500.000 kHz
/ |Auto Man

-48.3 '/I\.f"

e W""“ Freq Offset

3 [reerTing
0 Hz|
683
Center 2.402000 GHz Span 5.000 MHz|
PtRes BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
BN Keysight Spectrum Analyzer - Swept SA [oll 2 ==
W RC [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [10:14:14 AMFeb 18, 2021
[Start Freq 2.310000000 GHz | #Avg Type:RMS TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 T ‘- 1M
IFGainiLow  #Atten: 20 dB pET|P P ANNN
et OMet 117 dB Mkr1 2.401 957 5 GHz| ~ AutoTune
1o dBiav_Ref 21.70 dBm 3.162 dBm
"z ’1 — Center Freq
1.70 M 2.360000000 GHz
&30 H
J Irm 36 cB|
183 J L StartFreq
283 Jl \ 2.310000000 GHz
383 ’ \
-48.3 5 3
i Jf \‘_ StopFreq
A WW 2.410000000 GHz
o S S N
Start 2.31000 GHz Stop 2.41000 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 10.67 ms (40001 pts 10.000000 MHz
. x_ [ v [ FUNCTION [ FUNCTIONWIDTH e - [ Man
1 2.401957 5 GHz 3162 dBm
f 2.390 0 GHz -69.486 dBm
f 2.483 5 GHz —-dBm Freq Offset
0 Hz|
1
1 B
MSG STATUS
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B Keysight Spectrum Analyzer - Swept SA [E=Nr=E |
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [10:18:02 AMFeb 18, 2021
[Start Freq 30.000000 MHz | #Avg Type:RMS TRACE[1234 5 6 Frequency
PNO: Fast O Trig: Free Run Avg|Hold:>10/10 4 ‘
IFGain:Low #Atten: 20 dB DET|PPANNN
= Auto Tune
Ref Offset 11.7 dB Mkr1 2.401 7 GHz
10 dBidiv__Ref 21.70 dBm 2.854 dBm
I
ny '1 CenterFreq
1.70 13.265000000 GHz
-8.30
-16.86 dBim)|
83 StartFreq
233 30.000000 MHz
83
-48.3 3
. StopFreq
) 26.500000000 GHz,
i EE S S R R
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2531s (40001 pts)| 2647000000 GHz
[wkR[moDE[TRCTScll  x [ v [ FUNCTION [ FUNCTIONWIDTH] __FUNCTIONVALUE I8 pute Man
NIt 35000 Gtz 54785 dbm
2 z - m
3[ N 1 2.483 5 GHz -59.173 dBm Freq Offset,
4 L 0Hz
1
1 o
1 y
MSG STATUS

CH Mid (30MHz~26.SGHz) (GFSK MODE )

BB Keysight Spectrum Analyzer - Swept SA E=n =~
X RC [ RF [s0@ bc | | SENSE:INT| [ ALIGN AUTO | 09:26:38 AM Feb 18,2021
[Center Freq 2.442000000 GHz #Avg Type:RMS TRACE[12345 6 Frequency
PNO: Wide (50 1rig: Free Run Avg[Hold:>1010 TYPE| MAWM WA
IFGain:Low #Atten: 20 dB DET|P PANNN
Ref Offset 117 dB Mkr1 2.441 955 GHZ Auto Tune
10dBidiv__Ref 21.70 dBm 3.477 dBm|
og
Center Freq
1.7 01 2.442000000 GHz
17 G 800 dB
- \ﬁz StartFreq
o 19 kHz 2.439500000 GHz

183 StopFreq
2.444500000 GHz
8.3 A
2 / CF Step
I 500.000 kHz|
JJ,«"' uto Man
-48.3

e WV\\““WMM Freq Offset

=
=

0 Hz|
683
Center 2.442000 GHz Span 5.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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M Keysight Spectrum Analyzer - Swept SA [E=Nr=E |
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [10:05:11 AMFeb 18, 2021
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[T 2345 6 Frequency
PNO: Fast O Trig: Free Run Avg|Hold:>10/10 ‘
IFGain:Low #Atten: 20 dB DET|PPANNN
Ref Offset 117 dB Mkr1 2.442 1 GHz AutoTune
10 dBidiv__Ref 21.70 dBm 3.346 dBm
I
n7 '1 CenterFreq
1.70 13.265000000 GHz
-8.30
-16.52 |
83 StartFreq
283 30.000000 MHz|
83
-48.3
. StopFreq
) 26.500000000 GHz,
I I

Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts)| 2647000000 GHz
[wkR[moDE[TRCTScll  x [ v [ FUNCTION [ FUNCTIONWIDTH] ___FUNCTIONVALUE IS puto Man
N f 24421 GHz 3.346 dBm
2| N f 2.390 000 GHz -58.743 dBm
3[ N 1 2.483 500 GHz -57.868 dBm Freq Offset,
4 L 0Hz
1
1 o
1 y
MSG STATUS
CH High (30MHz~26.5GHz) (GFSK MODE )
BY Keysight Spectrum Analyzer - Swept SA [oll 2 ==
W RC [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  |09:48:46 AMFeb 18, 2021
[Center Freq 2.480000000 GHz #Avg Type: RMS Tactfiz3asg|  Frequency
PNO: Wide (oo 1rig: FreeRun Avg|Hold:>1010 Lk ‘- 1
IFGainiLow  #Atten: 20 dB pET|P P ANNN
Ao Offoct 117 dB Mkr1 2.479 960 GHZ Auto Tune
10 By Ref 21.70 dBm 4.173 dBm|
Center Freq
n7 1 2.480000000 GHz
f\—j\J/\
170 BO0dB
™ kTZO KHz StartFreq
830 / 2.477500000 GHz
183 ‘—/ StopFreq
2.482500000 GHz
283 / \\
CF Step
B3 500.000 kHz
M,/’ﬂ |Auto Man
-48.3 ,'/"’4’ W
oo ] M Freq Offset
-58.3
0 Hz|
683
Center 2480000 GHz Span 5.000 MHz|
PtRes BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

MSG

STATUS
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BM Keysight Spectrum Analyzer - Swept SA =
X RL | RF [50@ bC [ | | SENSE:INT] | ALIGN AUTO  [10:00:44 AMFeb 18, 2021
[Start Freq 2.475000000 GHz | #Avg Type:RMS TRACE[12345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 T
IFGainiLlow © #Atten: 20 dB DET|P PANNN
Rt Offact 117 dB MKr1 2.479 964 375 GHZ Auto Tune
19 9Bialv Ref 21.70 dBm 4.219 dBm
ne $1 CenterFreq
1.70 2.487500000 GHz|
. /1
f \ 15 .83 clbim|
-18.3 z +
rj L_\ StartFreq
3 7 1 2.475000000 GHz
3832
Y S A N N
P A ) . StopFreq
2500000000 GHz
£33
Start 2.47500 GHz Stop 2.50000 GHz, CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts 2500000 MHz,
Aute Man
N f 2.479 964 375 GHz 4219 dBm
2| N f 2.390 000 GHz ---dBm
3[ N 1 2.483 500 GHz. -58.233 dBm Freq Offset
4 ) 0Hz
1
1 o
B )
MSG STATUS
BY Keysight Spectrum Analyzer - Swept SA ===
W RC [ RF [s0a bC | [ | SENSE:INT| [ ALIGN AUTQ  [10:03:01 AMFeb 18, 2021
[Start Freq 30.000000 MHz \ #Avg Type: RMS TRACE[123 45 6 Frequency
PNO: Fast (0 1rig: Free Run Avg|Hold:>1010 T ‘- 1M
IFGainiLow  #Atten: 20 dB pET|P P ANNN
Auto Tune
Ref Offset 11.7 dB Mkr1 2.479 8 GHz
1L%§Btdiv Ref 21.70 dBm 3.993 dBm|
T
ne ﬁ1 Center Freq

170 13.265000000 GHz
-8.30

-15.83 dbm|
183 StartFreq
83 30.000000 MHz
-38.3
483 ]

StopFreq
26.500000000 GHz|

Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 5 (40001 pts){ | 2647000000 GHz
[FReVODETRC[ SO X T ¥ T __FUNCTON ] FUNCTON DT puto Man
N t 2.479 8 GHz 3.993 dBm
2 N 1 2.390 000 GHz 58.103 dBm
3N 1 2.483 500 GHz 55,526 dBm FreqOffset
| 0Hz
1
1 .
MSG STATUS
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8.6 RADIATED EMISSIONS

8.6.1 TRANSMITTER RADIATED SUPURIOUS EMSSIONS

LIMITS
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§ 15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions
are permitted in any of the frequency bands listed below:

13.36 - 13.41

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10495-0.505 | 16.69475-16.69525 | 608 - 614 5.35 - 5.46
21735-2.1905 |16.80425- 16.80475| 960 - 1240 7.25-7.75
4.125-4.128 255 - 25.67 1300 - 1427 8.025 - 8.5
417725-417775 |  37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215- 6.218 74.8-752 1660 -1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25 -13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47-145
8.201 - 8.204 149.9 - 150.05 2310 - 2390 15.35 -16.2
8.362 - 8.366 Pl 2483.5 - 2500 17.7-214
8.37625-8.38675 |  156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425-8.41475 | 162.0125-167.17 | 3260 - 3267 23.6-24.0
12.29 - 12.203 167.72 - 173.2 3332 - 3339 312-31.8
12.51975-12.52025 | 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675- 1257725  322-335.4 3600 - 4400 @)

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown is
Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the
emission limits in Section 15.209 shall be demonstrated based on the average value of

the measured emissions.

measurements.

The provisions in Section

15.35 apply to these
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§ 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following

table :
Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

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

15.241.

§ 15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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The following test equipments are utilized in making the measurements contained in

this report.

Na!“e of Manufacturer Model Serial Number Calibration Calibration
Equipment Date Due
Active Loop
Antenna ETS-LINDREN 6502 8905-2356 08/02/2019 08/01/2021
Bilog Antenna SUNOL
With 6dB SCIENCES & JB1 & AT-N0681 AD70506-1 & 09/14/2020 09/13/2021
AT-N0681

Attenator EMCI
Cable Suhner SUCOFLEX104PEA 20520/4PEA&OG6 | 01/29/2021 01/28/2022
Double Ridged
Guide Horn ETS-LINDGREN 3116 00078900 03/26/2020 03/25/2021
Antenna
EMI Test R&S ESCI 100960 02/05/2021 | 02/04/2022
Receiver
EXA Spectrum | ey giGHT N9010A MY54430216 | 07/20/2020 | 07/19/2021
Analyzer
Horn Antenna Com-Power AH-118 071032 04/29/2020 04/28/2021
Pre-Amplifier EMCI EMC012645 980098 01/29/2021 01/28/2022
Pre-Amplifier HP 8447F 2443A01683 01/19/2021 01/18/2022
Pre-Amplifier Com-Power PAM-840A 461378 07/20/2020 07/19/2021
I;’glee N coaxial Suhner CHA9513 6 01/19/2021 | 01/18/2022
Notch Filter MICRO-TRONICS BRM50702-01 018 N.C.R N.C.R

Software Excel(ccs-06-2020 v1.1) > €3 v6.101222
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The diagram below shows the test setup that is utilized to make the measurements for

emission from 30 to 1GHz.

3mor 10m

[

EUT &
PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable

The diagram below shows the test setup that is utilized to make the measurements for

emission above 1GHz.

3m

|

EUT &
PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -



SGS o

[ | |

Page: 84 / 125
Report No.: T210201N03-RP1 Rev.: 01

TEST PROCEDURE

a.

The EUT was placed on the top of a rotating table 0.8/1.5 meters above the
ground at a 10 meter open area test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

. White measuring the radiated emission below 1GHz, the EUT was set 3/10

meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower. White measuring the radiated emission
above 1GHz, the EUT was set 3 meters away from the interference-receiving
antenna

. The antenna is a broadband antenna, and its height is varied from one meter to

four meters above the ground to determine the maximum value of the field
strength. Both horizontal and vertical polarization of the antenna are set to make
the measurement.

. For each suspected emission, the EUT was arranged to its worst case and then

the antenna was tuned to heights from 1 meter to 4 meters and the table was
turned from O degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

If the emission level of the EUT in peak mode was 10 dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions that did not have 10 dB margin would be
re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

g. The tests were performed in accordance with 558074 D01 DTS Meas Guidance

v03r03.

NOTE :

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120
KHz for Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1

MHz for Peak detection and frequency above 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 10 Hz for Average detection (AV) at frequency above 1GHz.

. No emission is found between lowest internal used/generated frequency to 30MHz

(9kHz~30MHz)

TEST RESULTS

No non-compliance noted.
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8.6.2 WORST-CASE RADIATED EMISSION BELOW 1 GHz
Product Name Stand-Alone Media player Test Date 2021/02/05
Model MIXSTREAM PRO Test By Ted Huang
Test Mode TX TEMP& Humidity 26.2°C/40%
Horizontal
(The chart below shows the highest readings taken from the final data.)
Level(dBuV/m)
80
70
60 |
50 I 4 Q
. 5
40 : 3 6 7 ) 0
30
1
20
10
0
30 150 273 395 515 638 760 880 1000
Frequency(MHz)
Freq- | Meter Reading Antenna Cable Emission . . Detector
Limits Margin
No.| Uency at 3 m Level Factor Loss at3 m Level Mode
(MHz) (dBpV) (dB/m) (dB) (dBpV/m) | (dBpV/m) (dB) PK/QP
1 64.88 4.45 13.80 1.14 19.39 40.00 -20.61 QP
2| 112.89 13.70 19.05 1.37 34.12 43.50 -9.38 QP
3 | 226.00 16.56 18.07 2.22 36.85 46.00 9.15 QP
4 | 293.76 21.40 18.96 2.73 43.09 46.00 -2.91 QP
5 | 338.66 17.00 20.09 2.94 40.03 46.00 -5.97 QP
6 | 406.42 12.83 21.64 3.26 37.73 46.00 -8.27 QP
7 | 587.06 9.50 24.74 4.36 38.60 46.00 -7.40 QP
8 | 632.21 12.16 25.48 4.56 42.20 46.00 -3.80 QP
9 | 722.53 4.11 27.06 4.93 36.10 46.00 -9.90 QP
10 | 984.05 3.00 2521 5.83 34.04 54.00 -19.96 QP
Remark:
1. No emission found between lowest internal used/generated frequency to 30MHz (9kHz~30MHz).
2. Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with an
instrument using peak/quasi-peak detector mode.
3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak limit or
as required b%/ the applicant.
4. Measurements above show only up to 6 maximum emissions noted, or would be lesser, with

o

“N/A” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB from the
applicable limit) and considered that's already bezond the background noise floor.

Emission at 3m Level=Meter Reading +Antenna Factor +Cable Loss

Margin= Emission at 3m Level -Limits

That the limit for signals below 1GHz is a QP limit and peak readings are below the QP limit.

The fundamental signal is not shown in the test data because measurements at fundamental
frequency are shown separately and were ignored during the 30 — 1000 MHz scan.
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Product Name Stand-Alone Media player Test Date 2021/02/05
Model MIXSTREAM PRO Test By Ted Huang
Test Mode TX TEMP& Humidity 26.2°C/40%
Vertical
(The chart below shows the highest readings taken from the final data.)
Level(dBuV/m)
80
70 |
60
50 |
_I_l 78
40 : 3 5
30
20 |
10 |
0
30 150 273 395 515 638 760 880 1000
Frequency(MHz)
Freq- | Meter Reading Antenna Cable Emission L. . Detector
Limits Margin
No.| Uency at 3 m Level Factor Loss at 3 m Level Mode
(MHz) (dBpV) (dB/m) (dB) (dBpV/m) | (dBpV/m) aB) | PK/QP
1| 48.79 13.70 14.76 1.02 29.48 40.00 -10.52 QP
2| 187.28 11.22 17.42 1.94 30.58 43.50 -12.92 QP
3| 238.16 12.42 17.68 2.34 32.44 46.00 -13.56 QP
4 | 335.12 7.02 20.01 2.92 29.95 46.00 -16.05 QP
5] 361.24 5.48 20.61 3.04 290.13 46.00 -16.87 QP
6 | 406.42 9.14 21.64 3.26 34.04 46.00 -11.96 QP
7 | 587.05 10.50 24.74 4.36 39.60 46.00 -6.40 QP
8 | 632.20 9.64 25.48 4.56 39.68 46.00 -6.32 QP
9 | 984.06 2.86 25.21 5.83 33.90 54.00 -20.10 QP
Remark:

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

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

3. Quasi-peak test would be performed if the peak result were greater than the quasi-peak limit or
as required b%/ the applicant.

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

5.  Emission at 3m Level=Meter Reading +Antenna Factor +Cable Loss
Margin= Emission at 3m Level -Limits

6. That the limit for signals below 1GHz is a QP limit and peak readings are below the QP limit.

7.  The fundamental signal is not shown in the test data because measurements at fundamental

frequency are shown separately and were ignored during the 30 — 1000 MHz scan.
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8.6.3 TRANSMITTER RADIATED EMISSION ABOVE 1 GHz
Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11b TX (CH Low) TEMP& Humidity 24.6°C, 54%
TX /IEEE 802.11b mode / CH Low | Measurement Distance at 3m Horizontal polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*11535.26| 60.75 | 26.79 3.21 4468 | 0.50 46.57 74.00 -27.43 P
*(15635.26| 54.52 | 26.79 3.21 44.68 0.50 40.34 54.00 -13.66
*|4824.13| 57.15 | 33.30 5.47 42.61 0.22 53.54 74.00 -20.46 P
*14824.13| 48.28 | 33.30 5.47 42.61 0.22 44 67 54.00 -9.33 A
7237.40| 55.65 | 38.80 6.57 4240 | 027 | 5890 74.00 -15.10 P
7237.40| 45.82 | 38.80 6.57 42.40 0.27 49.07 54.00 -4.93 A
N/A | o | e | e | e e | e | e | e P
V77N (R U ) AN U [ (U [ — A
TX/IEEE 802.11b mode / CH Low | Measurement Distance at 3m Vertical polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) | (dB) [(dBuV/m){(dBuV/m)| (dB) |(P/Q/A)
*11535.28| 61.46 | 26.79 3.21 4468 | 0.50 47.28 74.00 -26.72 P
*(15635.28| 55.78 | 26.79 3.21 4468 | 0.50 41.60 54.00 -12.40
*14823.46| 56.98 | 33.30 5.47 42.61 0.22 53.36 74.00 -20.64 P
*14823.46| 47.27 | 33.30 5.47 42.61 0.22 43.65 54.00 -10.35 A
7234.68| 55.58 | 38.79 6.57 42.40 | 0.27 58.81 74.00 -15.19 P
7234.68| 45.30 | 38.79 6.57 42.40 | 0.27 48.53 54.00 -5.47 A
N/A | = | e | e | e e | e | e | e P
N/A | = | e | e e e | e | e | e A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3.

The result basic

equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11b TX (CH Middle) TEMP& Humidity 24.6°C, 54%
TX /IEEE 802.11b mode / CH Middle| Measurement Distance at 3m Horizontal polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) [(dB/m) (dB) (dB) | (dB) [(dBuV/m)|(dBuV/m)| (dB) |(P/Q/A)
*11535.18 | 60.75 | 26.79 3.21 4468 | 0.50 | 46.57 74.00 -27.43 P
*11535.18 | 54.62 | 26.79 3.21 4468 | 050 | 40.44 54.00 -13.56 A
*| 4874.09 | 56.25 | 33.47 5.51 4260 | 023 | 52.85 74.00 -21.15 P
*| 4874.09 | 46.46 | 33.47 5.51 4260 | 0.23 | 43.06 54.00 -10.94 A
*| 7312.48 | 56.62 | 39.09 6.59 4230 | 027 | 60.27 74.00 -13.73 P
*| 7312.48 | 46.48 | 39.09 6.59 4230 | 027 | 50.13 54.00 -3.87 A
NA | e | e | e | e | | e | e | s P
7N I N [ e [ e I — A
I
TX/IEEE 802.11b mode / CH Middle | Measurement Distance at 3m Vertical polarity
Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) | (dB) ((dBpV/m)|(dBuV/m)| (dB) |(P/Q/A)
*1 15635.16 | 61.52 | 26.79 3.21 4468 | 050 | 47.33 74.00 -26.67 P
*1 15635.16 | 55.68 | 26.79 3.21 4468 | 050 | 41.49 54.00 -12.51 A
*| 4875.96 | 56.36 | 33.48 5.51 4260 |0.23| 5297 74.00 -21.03 P
*| 4875.96 | 47.48 | 33.48 5.51 4260 |0.23| 44.09 54.00 -9.91 A
*| 7309.82 | 55.60 | 39.08 6.59 4230 |0.27 | 59.23 74.00 -14.77 P
*1 7309.82 | 45.35 | 39.08 6.59 4230 |0.27 | 48.98 54.00 -5.02 A
NA | e | e | - P
NA | e | e | - A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

CYTEN

The other emission levels were 20dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11b TX (CH High) TEMP& Humidity 24.6C, 54%
TX/IEEE 802.11b mode / CH High | Measurement Distance at 3m Horizontal polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) |(dBpV/m)|(dBuV/m)| (dB) (P/Q/A)
*11535.20| 60.44 | 26.79 3.21 4468 | 0.50 | 46.26 74.00 -27.74 P
*11535.20| 54.65 | 26.79 3.21 4468 | 0.50 | 4047 54.00 -13.53 A
*14923.78| 57.36 | 33.64 5.54 4260 | 023 | 54.18 74.00 -19.82 P
*14923.78| 47.45 | 33.64 5.54 4260 | 023 | 44.27 54.00 9.73 A
*|7389.42| 57.16 | 39.38 6.61 4220 | 027 | 61.22 74.00 -12.78 P
*|7389.42| 48.48 | 39.38 6.61 4220 | 027 | 5254 54.00 -1.46 A
N77: NS S, UU [ (N U U — N — P
N77: N S, UU [ [ U U — R — A
TX/IEEE 802.11b mode / CH High | Measurement Distance at 3m Vertical polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) [(P/Q/A)
*11535.24| 61.33 | 26.79 3.21 4468 | 050 | 47.15 74.00 -26.85 P
*11535.24| 56.08 | 26.79 3.21 4468 | 0.50 | 41.90 54.00 -12.10
*14923.93| 56.56 | 33.64 5.54 4260 |0.23| 53.38 74.00 -20.62 P
*14923.93| 46.61 33.64 5.54 4260 | 0.23 43.43 54.00 -10.57 A
*|7384.08| 55.78 | 39.36 6.60 42.20 | 0.27 59.81 74.00 -14.19 P
*17384.08| 46.32 | 39.36 6.60 4220 |0.27 | 50.35 54.00 -3.65 A
N77: N S, U [ (U PO (S I R — P
N77: N S, U [ (U PO (S I (R — A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4.
5.
6

The other emission levels were 20dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11g TX (CH Low) TEMP& Humidity 24.6°C, 54%
TX/IEEE 802.11g mode / CH Low | Measurement Distance at 3m Horizontal polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBpV/m)| (dB) (P/QIA)
*11535.23| 60.52 | 26.79 3.21 4468 | 0.50 | 46.34 74.00 -27.66 P
*11535.23| 54.76 | 26.79 3.21 4468 | 0.50 | 40.58 54.00 -13.42
*4823.98| 60.50 | 33.30 5.47 4261 | 022 | 56.89 74.00 -17.11 P
*4823.98| 51.64 | 33.30 5.47 4261 | 022 | 48.03 54.00 -5.97 A
7237.88| 56.12 | 38.80 6.57 4240 | 027 | 59.37 74.00 -14.63 P
7237.88| 45.38 | 38.80 6.57 4240 | 027 | 4863 54.00 -5.37 A
7N I Y Csuy i B I [ — P
77N S, U Y (RESSCSi [UUUR | UUE IS (— A
TX/IEEE 802.11g mode / CH Low | Measurement Distance at 3m Vertical polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) ((dB/m) (dB) (dB) |((dB) ((dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*11535.27| 61.33 | 26.79 3.21 4468 | 050 | 47.15 74.00 -26.85 P
*11535.27| 56.08 | 26.79 3.21 4468 |0.50| 41.90 54.00 -12.10 A
*|4824.56| 57.45 | 33.30 5.47 4261 |022| 53.84 74.00 -20.16 P
*|4824.56| 46.63 | 33.30 5.47 4261 |022| 43.02 54.00 -10.98 A
7238.48| 55.52 | 38.81 6.57 4240 |027| 58.77 74.00 -15.23 P
7238.48| 4575 | 38.81 6.57 4240 |0.27| 49.00 54.00 -5.00 A
NA | e | e | e | e || e | e | P
NA | e | e | e | e || e | e | A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4.
5.
6

The other emission levels were 20dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11g TX (CH Middle) TEMP& Humidity 24.6°C, 54%
TX/IEEE 802.11g mode / CH Middle| Measurement Distance at 3m Horizontal polarity
Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) | (dB) [(dBuV/m)((dBuV/m)| (dB) |(P/Q/A)
*1 1535.25 | 60.68 | 26.79 3.21 4468 | 0.50 | 46.50 74.00 -27.50 P
*1 15635.25 | 54.52 | 26.79 3.21 4468 | 0.50 | 40.34 54.00 -13.66
*| 4872.63 | 56.44 | 33.47 5.51 4260 | 023 | 53.04 74.00 -20.96 P
*| 4872.63 | 45.68 | 33.47 5.51 4260 | 023 | 42.28 54.00 -11.72 A
*| 731246 | 55.58 | 39.09 6.59 4230 | 027 | 59.23 74.00 -14.77 P
*| 7312.46 | 44.36 | 39.09 6.59 4230 | 027 | 48.01 54.00 -5.99 A
NA | e | e | e | e e | e | e | e P
NA | e | e | e | e e | e | e | e A
TX/IEEE 802.11g mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. |Reading] AF [Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) |(dB) |(dBuV/m){(dBpV/m)| (dB) |(P/Q/A)
*115635.16 | 61.55 | 26.79 3.21 4468 |0.50 | 47.36 74.00 -26.64 P
*115635.16 | 55.78 | 26.79 3.21 4468 |0.50| 41.59 54.00 -12.41 A
*| 4875.42 | 55.78 | 33.48 5.51 4260 |023| 52.39 74.00 -21.61 P
*| 4875.42 | 45.10 | 33.48 5.51 4260 |023| 41.71 54.00 -12.29 A
*| 7313.24 | 55.78 | 39.09 6.59 4230 |027| 59.43 74.00 -14.57 P
*| 7313.24 | 4425 | 39.09 6.59 4230 |027| 47.90 54.00 -6.10 A
NA | | e | e P
NA | | e | e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4.
5.
6

The other emission levels were 20dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11g TX (CH High) TEMP& Humidity 24.6C, 54%
TX/IEEE 802.11g mode / CH High | Measurement Distance at 3m Horizontal polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) |(dB/m) (dB) (dB) | (dB) [(dBuV/m)|(dBuV/m)| (dB) (P/Q/A)
*11535.14| 60.75 | 26.79 3.21 4468 | 0.50 | 46.56 74.00 -27.44 P
*11535.14| 54.58 | 26.79 3.21 4468 | 0.50 | 40.39 54.00 -13.61
*14922.05| 56.96 | 33.63 5.54 4260 | 0.23 53.77 74.00 -20.23 P
*14922.05| 46.33 | 33.63 5.54 4260 | 0.23 43.14 54.00 -10.86 A
*|7386.28| 55.17 | 39.37 6.60 4220 | 027 | 59.21 74.00 -14.79 P
*|7386.28| 44.60 | 39.37 6.60 4220 | 027 | 48.64 54.00 -5.36 A
NA | e | e | e | e | e | e | e | e P
NA | e | e | e | e e | e | e | e A
TX/IEEE 802.11g mode / CH High | Measurement Distance at 3m Vertical polarity
Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) |(dB/m) (dB) (dB) |(dB) |[(dBuV/m){(dBuV/m)| (dB) |(P/Q/A)
*11535.14| 61.52 | 26.79 3.21 4468 | 0.50 | 47.33 74.00 -26.67 P
*11535.14| 55.52 | 26.79 3.21 4468 | 050 | 41.33 54.00 -12.67
*14921.88| 56.75 | 33.63 5.54 4260 | 0.23 53.56 74.00 -20.44 P
*14921.88| 45.55 | 33.63 5.54 42.60 | 0.23 42.36 54.00 -11.64 A
*|7357.96| 55.21 39.26 6.60 42.24 | 0.27 59.10 74.00 -14.90 P
*|7357.96| 43.93 | 39.26 6.60 4224 | 0.27 47.82 54.00 -6.18 A
N/A | = | e | e | e e | e | e e P
N/A | = | e | e | e e | e | e e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4.
5.
6

The other emission levels were 20dB below the limit
The test limit distance is 3M limit.
*=Restricted bands of operation
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11n HT20 TX (CH Low) TEMP& Humidity 24.6°C, 54%

TX/IEEE 802.11n HT20 mode / CH Low|Measurement Distance at 3m Horizontal polarity

Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit | Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) | (dB) |(dBpV/m){(dBuV/m)| (dB) [(P/Q/A)
* 1535.25 | 60.72 26.79 3.21 4468 | 050 | 46.54 74.00 -27.46 P
* 1535.25 | 54.62 26.79 3.21 4468 | 050 | 4044 54.00 -13.56
*| 4824.10 57.65 33.30 5.47 42.61 0.22 54.04 74.00 -19.96 P
*| 4824.10 48.78 33.30 5.47 42.61 0.22 4517 54.00 -8.83 A
7237.72 56.63 38.80 6.57 4240 | 0.27 59.88 74.00 -14.12 P
7237.72 4552 38.80 6.57 4240 | 0.27 48.77 54.00 -5.23 A
N N e T e e el T e R I P
N N e T e e el e N I A

TX/IEEE 802.11n HT20 mode / CH Low| Measurement Distance at 3m Vertical polarity

Freq. [Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) |(dB)|(dBpV/m)|(dBuV/m)| (dB) |(P/QIA)
*| 1535.08 61.52 26.79 3.21 4468 | 0.50 47.33 74.00 -26.67 P
*| 1535.08 55.65 26.79 3.21 4468 | 0.50 41.46 54.00 -12.54
*| 4823.84 58.05 33.30 5.47 42.61 0.22 54.44 74.00 -19.56 P
*| 4823.84 52.81 33.30 5.47 42.61 0.22 49.20 54.00 -4.80 A
7234.98 55.25 38.79 6.57 42.40 | 0.27 58.49 74.00 -15.51 P
7234.98 44.63 38.79 6.57 4240 | 0.27 47.87 54.00 -6.13 A
N/A | | e | e | e e | e | e e P
N/A | | e | e | e e | e | e e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
The other emission levels were 20dB below the limit

The test limit distance is 3M limit.

*=Restricted bands of operation

CYTEN
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Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11n HT20 TX (CH Middle) | TEMP& Humidity 24.6°C, 54%

TX/IEEE 802.11n HT20 mode / CH Middle

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) | (dB) |(dBuV/m)|(dBuV/im)| (dB) |(P/Q/A)
*| 1535.26 60.44 26.79 3.21 4468 | 0.50 46.26 74.00 -27.74 P
*| 1535.26 54.62 26.79 3.21 4468 | 0.50 40.44 54.00 -13.56 A
*| 4873.85 58.63 33.47 5.51 4260 | 0.23 55.23 74.00 -18.77 P
*| 4873.85 52.42 33.47 5.51 4260 | 0.23 49.02 54.00 -4.98 A
*| 7310.15 55.36 39.08 6.59 4230 | 0.27 59.00 74.00 -15.00 P
*| 731015 45.58 39.08 6.59 42.30 | 0.27 49.22 54.00 -4.78 A
NA | - | | e | e | e | e e e P
NA | o | | e e e e e | A
TX/IEEE 802.11n HT20 mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. Reading AF [Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBuV) | (dB/m) (dB) (dB) |(dB) ((dBpV/m)|(dBuV/im)| (dB) [(P/Q/A)
*| 1535.32 61.62 26.79 3.21 4468 |0.50| 47.44 74.00 -26.56 P
*| 15635.32 56.25 26.79 3.21 4468 |0.50| 42.07 54.00 -11.93
*| 4874.16 58.56 33.47 5.51 4260 |[0.23 55.16 74.00 -18.84 P
*| 4874.16 48.58 33.47 5.51 4260 |[0.23| 45.18 54.00 -8.82 A
¥l 7312.30 55.21 39.09 6.59 42.30 | 0.27 58.86 74.00 -15.14 P
*| 7312.30 44.36 39.09 6.59 4230 [0.27| 48.01 54.00 -5.99 A
NA | | | - P
N e T e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: T210201N03-RP1 Rev.: 01
Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode IEEE 802.11n HT20 TX (CH High) TEMP& Humidity 24.6°C, 54%

TX/IEEE 802.11n HT20 mode / CH High

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) |(dB) |(dBpV/m)|(dBuVim)| (dB) |(P/QIA)
*| 1535.28 60.75 26.79 3.21 4468 | 0.50 46.57 74.00 -27.43 P
*| 1535.28 54.62 26.79 3.21 4468 | 0.50 40.44 54.00 -13.56 A
*| 4921.06 56.58 33.63 5.54 42.60 | 0.23 53.39 74.00 -20.61 P
*| 4921.06 45.42 33.63 5.54 4260 | 0.23 42.23 54.00 -11.77 A
*| 7386.60 55.18 39.37 6.61 4220 | 0.27 59.22 74.00 -14.78 P
*| 7386.60 44 .86 39.37 6.61 4220 | 0.27 48.90 54.00 -5.10 A
NA | - | = | | e || e e e P
NA | - | | | e || e e e A
TX/IEEE 802.11n HT20 mode / CH High| Measurement Distance at 3m Vertical polarity
Freq. |[Reading| AF |Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBuV) | (dB/m) (dB) (dB) |(dB) ((dBpV/m)|(dBuV/m)| (dB) [(P/Q/A)
*| 1535.24 61.56 26.79 3.21 4468 | 0.50| 47.38 74.00 -26.62 P
*| 15635.24 55.46 26.79 3.21 4468 | 0.50| 41.28 54.00 -12.72 A
*| 4920.42 56.64 33.63 5.54 42.60 |0.23 53.44 74.00 -20.56 P
*| 4920.42 45.39 33.63 5.54 4260 |[0.23| 4219 54.00 -11.81 A
*| 7389.85 55.06 39.38 6.61 42.20 | 0.27 59.12 74.00 -14.88 P
*| 7389.85 43.86 39.38 6.61 4220 | 0.27 | 47.92 54.00 -6.08 A
NA | - | | e e e e | e | e P
NA | - | | e | e e e | e | e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: T210201N03-RP1 Rev.: 01
Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode Bluetooth 4.0 TX (CH Low) TEMP& Humidity 24.6°C, 54%

TX / Bluetooth 4.0 (GFSK) mode / CH Low

Measurement Distance at 3m

Horizontal polarity

Freq. |Reading AF Cable Loss [Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) | (dB) [(dBuV/m)((dBuV/m)| (dB) [((P/Q/A)
* 1535.23 60.62 26.79 3.21 4468 | 0.50 | 46.44 74.00 -27.56 P
* 1535.23 54.45 26.79 3.21 4468 | 0.50 | 40.27 54.00 -13.73
*| 1671.05 58.35 27.90 3.34 4450 | 0.64 45.73 74.00 -28.27 P
*| 1671.05 50.46 27.90 3.34 4450 | 0.64 37.84 54.00 -16.16 A
*| 4804.18 56.72 33.23 5.46 42.61 0.22 53.02 74.00 -20.98 P
*| 4804.18 46.46 33.23 5.46 42.61 0.22 42.76 54.00 -11.24 A
77: NN RS [ UUUUE U [N (U SIS, i i —— P
NA | | e | e | e e | e | e | e A
TX / Bluetooth 4.0 (GFSK) mode / CH Low| Measurement Distance at 3m Vertical polarity
Freq. |Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) |[(dB) |(dBpV/m)|(dBuV/m)| (dB) |(P/Q/A)
*| 1535.32 61.53 26.79 3.21 4468 | 0.50 47.35 74.00 -26.65 P
* 1535.32 55.82 26.79 3.21 4468 |0.50| 41.64 54.00 -12.36
1716.18 60.20 28.27 3.39 4444 (0.69| 48.11 74.00 -25.89 P
1716.18 56.86 28.27 3.39 4444 | 0.69 4477 54.00 -9.23 A
*| 4804.05 56.62 33.23 5.45 42.61 | 0.22 52.92 74.00 -21.08 P
*| 4804.05 46.56 33.23 5.45 4261 | 0.22 42.86 54.00 -11.14 A
NA | - | | P
NA | | | e A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHZz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

The other emission levels were 20dB below the limit

4.
5. The test limit distance is 3M limit.
6

*=Restricted bands of operation
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Report No.: T210201N03-RP1 Rev.: 01
Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode Bluetooth 4.0 TX (CH Middle) TEMP& Humidity 24.6°C, 54%

TX / Bluetooth 4.0 (GFSK) mode / CH Middle

Measurement Distance at 3m

Horizontal polarity

This document cannot be reproduced except in full, without prior written approval of the Company. A# &4 iE A A T BTl » F a7 -

Freq. Reading AF Cable Loss |Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) (dB) (dB) | (dB) [(dBpV/m)|(dBuVim)| (dB) |(P/QI/A)
*| 1535.22 60.58 26.79 3.21 44.68 | 0.50 46.40 74.00 -27.60 P
*| 15635.22 54.45 26.79 3.21 44.68 | 0.50 40.27 54.00 -13.73 A
*I 1671.25 58.62 27.90 3.34 4450 | 0.64 46.01 74.00 -27.99 P
*| 1671.25 50.48 27.90 3.34 4450 | 0.64 37.87 54.00 -16.13 A
*| 4883.98 57.38 33.51 5.51 42.60 | 0.23 54.03 74.00 -19.97 P
*| 4883.98 47.24 33.51 5.51 42.60 | 0.23 43.89 54.00 -10.11 A
NA | - | | e | e e | e e [ e P
NA | - | | | e e | e e [ e A
TX / Bluetooth 4.0 (GFSK) mode / CH Middle| Measurement Distance at 3m  Vertical polarity
Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBuV) (dB/m) (dB) (dB) | (dB) ((dBuV/m)|(dBuV/m)| (dB) ((P/Q/A)
*|  1535.18 61.42 26.79 3.21 4468 | 0.50| 47.24 74.00 -26.76 P
*| 1535.18 55.68 26.79 3.21 4468 | 0.50| 41.50 54.00 -12.50
1716.23 59.95 28.27 3.39 4444 (069 | 47.86 74.00 -26.14 P
1716.23 57.12 28.27 3.39 4444 |0.69| 45.03 54.00 -8.97 A
*| 4884.12 57.66 33.51 5.51 42.60 |0.23 54.31 74.00 -19.69 P
*| 4884.12 46.78 33.51 5.51 4260 | 0.23| 4343 54.00 -10.57 A
NA | | | | e e | e e e P
NA | | | | e | e e e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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Report No.: T210201N03-RP1 Rev.: 01
Product Name Stand-Alone Media player Test Date 2021/02/20
Model MIXSTREAM PRO Test By Ted Huang
Test Mode Bluetooth 4.0 TX (CH High) TEMP& Humidity 24.6°C, 54%

TX / Bluetooth 4.0 (GFSK) mode / CH High

Measurement Distance at 3m

Horizontal polarity

Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) (dB) (dB) |(dB) |(dBuV/m)|(dBpV/m)| (dB) |(P/Q/A)
*| 1535.24 60.44 26.79 3.21 44.68 | 0.50 46.26 74.00 -27.74 P
*| 1535.24 54.38 26.79 3.21 44.68 | 0.50 40.20 54.00 -13.80
*| 1671.08 58.63 27.90 3.34 4450 | 0.64 46.01 74.00 -27.99 P
*| 1671.08 50.48 27.90 3.34 4450 | 0.64 37.86 54.00 -16.14 A
¥l 4959.84 58.40 33.76 5.57 4259 |0.24 55.38 74.00 -18.62 P
*| 4959.84 48.75 33.76 5.57 4259 |(0.24 45.73 54.00 -8.27 A
NA | - | | P
NA | - | - | A
TX / Bluetooth 4.0 (GFSK) mode / CH High| Measurement Distance at 3m Vertical polarity
Freq. Reading AF Cable Loss|Pre-amp|Filter| Level Limit Margin | Mark
(MHz) (dBuV) | (dB/m) (dB) (dB) |(dB) ((dBpV/m)|(dBuV/m)| (dB) ((P/Q/A)
*| 1535.28 61.38 26.79 3.21 4468 |0.50| 47.20 74.00 -26.80 P
*| 1535.28 56.08 26.79 3.21 4468 |0.50| 41.90 54.00 -12.10
1716.24 60.24 28.27 3.39 4444 |0.69| 48.15 74.00 -25.85 P
1716.24 57.18 28.27 3.39 4444 |0.69| 45.09 54.00 -8.91 A
*| 4959.85 57.48 33.76 5.57 4259 |0.24 54.46 74.00 -19.54 P
*|  4959.85 47.16 33.76 5.57 4259 |(0.24| 4414 54.00 -0.86 A
NA | - | - | | e || e | e e P
NA | | | | e e e | e | e A
REMARK:
1.  AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: 2.4GHz~2.5GHz Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4.  The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
6  *=Restricted bands of operation
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