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8.2.Block Diagram of Test setup
8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m .
Computer [~

Pre -Amplifier
EUT

! J
|l«—— Turn table

T —— Receiver

| Ground Plane |

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz
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8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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8.3.Test Procedure
(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic

chamber.

(2) Setup EUT and simulator as shown in section 1.4 and 6.1

(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan procedure was
first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(c) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces
highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was
investigated

(5) For final emissions measurements at each frequency of interest, the EUT were rotated and the
antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. In order to find the
maximum emission, the relative positions of equipments and all of the interface cables were changed
according to ANSI C63.10:20130on Radiated Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RBW is set at IMHz, VBW is set

at 10Hz for Average measure.

8.4.Test Result

We have scanned the 10th harmonic from 9KHz to the EUT’s highest frequency.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.



Page 46 of 79 Report No.: A2208103-C01-R07

From 30MHz to 1000MHz: Conclusion: PASS
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Remark: All modes have been tested, and only worst data of GFSK mode, Channel 2441MHz was listed
in this report.
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From 1G to 18GHz Conclusion: PASS
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Test Mode: GFSK TX High
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Test Mode: /4 DQPSK TX Mid
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Test Mode: 8DPSK TX Low
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Test Mode: 8DPSK TX High
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From 18G to 26.5GHz Conclusion: PASS
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Remark: All modes have been tested, and only worst data of GFSK mode, Channel 2441MHz was listed
in this report.
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Conducted RF Spurious Emission
TX. Spurious NVNT 1-DH1 2402MHz Antl Ref
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TX. Spurious NVNT 1-DH1 2402MHz Antl Emission
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TX. Spurious NVNT 1-DH1 2441MHz Antl Ref

Spectrum | :%’n
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Span 1.5 MHz

TX. Spurious NVNT 1-DH1 2441MHz Antl Emission
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TX. Spurious NVNT 1-DH1 2480MHz Antl Ref

Spectrum | :%’n
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Span 1.5 MHz

TX. Spurious NVNT 1-DH1 2480MHz Antl Emission
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Spectrum

TX. Spurious NVNT 2-DH1 2402MHz Antl Ref
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TX. Spurious NVNT 2-DH1 2402MHz Antl Emission
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TX. Spurious NVNT 2-DH1 2441MHz Antl Ref

Spectrum | :%’n
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TX. Spurious NVNT 2-DH1 2441MHz Antl Emission
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TX. Spurious NVNT 2-DH1 2480MHz Antl Ref

Spectrum | :%’n
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TX. Spurious NVNT 2-DH1 2480MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dé & RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max

Mi[1] 0.58 dBm
10 dBm 2.479720 GHz|

) mM2[1] -37.50 dBm)|
0 dBm 16.916095 GHz|

-10 dBm

5]

D1 -16.822 dBrm

@
ra
n

-20 dBm

-30 dem

M2

M3 M4 M5
-40 dem - . —

-60 dBm

-70 deém

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result

M1 2.47972 GHz 0.58 dBm

Mz 16.916095 GHz -37.50 dBm

M3 4.967537 GHz -40.63 dBm

M4 7.578362 GHz -41.65 dBm

M5 9.8239 GHz -39.95 dBm

e Ll Ll el

Date: 5.SEP.2022 15:51:25



Page 59 of 79 Report No.: A2208103-C01-R07

TX. Spurious NVNT 3-DH1 2402MHz Antl Ref
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TX. Spurious NVNT 3-DH1 2402MHz Antl Emission
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TX. Spurious NVNT 3-DH1 2441MHz Antl Ref
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TX. Spurious NVNT 3-DH1 2441MHz Antl Emission
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Spectrum

TX. Spurious NVNT 3-DH1 2480MHz Antl Ref
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TX. Spurious NVNT 3-DH1 2480MHz Antl Emission
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9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup

_-“-\,_‘ -"..\"'._ .'1"- _.'"1'-._. __."1-\‘. p .".'-.'. Jl_.r.".. .I.__r.,..- _.-'-r"'._ ...-'r"\_ ; -"r".l ,-'n. ll,."n"-__ l_."“"-ll. II.'\"- .:._1_".. ._.-"'.ll. r ."1'-.‘_ l_.".-'"-_ l.-"r.'-. l,."r"-._ _,-"r"-__ .:Ilr\"- 3 .-'“'.._
T T A VSRR ¥ AR VA TR AR VA V) 'x-"'l T T T I LY © e VY S .
Sl =)
s -~
= ] <=7
S ] —
-lr.'_'__ ﬁ'"-
- o
e = ’:"".?
. Tmad
|~ Harn Antenng Antenna Tower e
_::::-'* BE EUT u“"]— -.-:_"} .
e _:::\- -
‘;-'.“:- | ‘.-: -1
<L E =
el _-. EJ: | s f-- ]
-:.‘"--. I.-'--._ o ot # o <
9= Turmtable AN PR AN =
" l: - ) A T Y R L Y ‘."' b1 -:_‘:’F

_l'.l 'I‘ -
Test Receiver M-l g & et IC::-nlr':-lm

5 i
I i

9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands shall not

exceed the limits shown in 15.209, all the other emissions outside operation shall be at least 20dB
below the fundamental emissions, or comply with 15.209 limits.

9.3.Test Procedure

All restriction band and non- restriction band have been tested , only worse case is reported.

9.4.Test Result

PASS. (See below detailed test data)
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Test Mode: GFSK-Low Hopping-off
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Test Mode: GFSK-High Hopping-off
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2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.



Page 64 of 79

Report No.: A2208103-C01-R07

Test Mode: 11/4 DQPSK-Low Hopping-off

Test Mode:

/4 DQPSK-High Hopping-off

n 1007
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2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: 8DPSK-Low Hopping-off
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2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Conducted Method
GFSK Mode:

Test channel:

Lowest channel

Spe.

(=)

Spect o

Ref Level 20.00 dBm  Offset 7.62 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 dB @ RBW 100 kHz
o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT o att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 1007100 SGL Count 3000/3000
@ 1Pk Max (@ 1Pk Max
M1[1] 2.31 dBm)| M1[1] 3.02 dBm)|
10 df 2.40205000 GHz| 10 df 2.40505000 GHz|
m2[1] 53.22HBm m2[1] 52.30 dBif]
o d 2 -Hlllllllllllllni)—(? 0 dem: 2.40000000GH
-10 dem H -10 dem
—2odem—01 -18.950d | ’ 20 dem—{ Lo e ‘
-30 dBm J l -30 dBm }
-40 dBm 40 df |
=0 dbm s : - N 50 b " i
PRI VSRR RSP FESTIN FTe s eva rre  ov rs 1  e E e S e
-60 dem -0 dB
-70 dBm 70 dB
Start 2.306 GHz 1001 pts Stop 2.406 GHz Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,40205 GHz 2,31 dém M1 1 2,20505 GHz 3,02 dém
M2 1| 2.4 GHz -53.22 dBm M2 1 2.4 GHz -52.30 dém
M3 1 2.39 GHz -54.07 dém M3 1 2.39 GHz -53.73 dém
M4 1 2.3613 GHz -51.53 dBm 14 1 2.3613 GHz -50.94 dBm
— — — —
Wi W
Date: 5.5EP.2022 14:43:55 Date: 5.5EP.2022 14:50:51
Spec = Spect =
Ref Level 20.00 dBm  Offset 7.60 dB e RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 dB e RBW 100 kHz
o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT o att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 1007100 SGL Count 2000/2000
@ 1Pk Max (@ 1Pk Max
M1[1] +.17 dBm) M1[1] +.60 dBm)|
2.48005000 GHz| 10 d 2.47605000 GHz|
m2[1] 53.01 dBm m2[1] 52.99 dBm|
2.48350000 GHz| 2.48350000 GHz|
b
e
8 dBrm D1 -16.172 dBm
-20 dem
-30 dem
40d
14 M3 50 d
Wmmwmwm-‘wwvwW"Mm
-60 dem 60 dB
-70 dBm 70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,48005 GHz 4,17 dBm M1 1 2.47605 GHz 4,60 dBm
M2 1| 2,4835 GHz -53.01 dém M2 1 2,4835 GHz -52.99 dBm
M3 1 2.5 GHz -52.70 dém M3 1 2.5 GHz -51.42 dém
M4 1 2.4069 GHz -51.95 dBm 14 1 2.4863 GHz -50.45 dBm
— — — —
Wi W
15:04:03

No-hopping mode

Hopping mode
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m/4DQPSK Mode:

Spectru Spectru
Ref Level 20.00 dBm  Offset 7.62 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 dB @ RBW 100 kHz
o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 1007100 SGL Count 2000/2000
@ 1Pk Max (@ 1Pk Max
M1[1] 3.57 dBm)| M1[1] 3.41 dBm)|
- 2.40205000 - 2.40205000 2|
10 o 10 0
m2[1] 51.07Bm m2[1] 52.75Bm|
o d 2.40000000 0 dem: 2.40000000 lﬂhﬂ
-10 dem -10 dem 1
b1 -17.784 dBm D1 -16.641 dBm
~20 dem— -20 dBm
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r v T / -
T e T P T P e N N B e R B L T e v S e, |
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Start 2.306 GHz 1001 pts Stop 2.406 GHz Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,40205 GHz 3,57 dém M1 1 2,40205 GHz 3,41 dem
M2 1| 2.4 GHz -51.07 dém M2 1 2.4 GHz -52.75 dBm
M3 1 2.39 GHz -55.79 dém M3 1 2.39 GHz -53.05 dBm
M4 1 2.3301 GHz -51.82 dBm 14 1 2.3323 GHz -50.95 dBm
- T
W W
5 15:43:44 5
Spec Spectr
Ref Level 20.00 dBm  Offset 7.60 dB e RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 dB e RBW 100 kHz
o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 1007100 SGL Count 2000/2000
@ 1Pk Max (@ 1Pk Max
M1[1] +.45 dBm) M1[1] +.35 dBm)|
10l 2.48015000 GHz| 104 2.47605000 GHz|
" m2[1] s+.32dem| m2[1] 52.34 dBm
2.48350000 GHz| ﬁﬂml__ 2.48350000 GHz|
-10 dem
D1 -15.976 dBm dBm
-20 dem
-30 dem
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50 cedog
X R | TR T e Cr ]
-60 dem 60 dB
-70 dBm 70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,48015 GHz 4,45 dBm M1 1 2,47605 GHz 4,35 dBm
M2 1| 2,4835 GHz -54.32 dBm M2 1 2,4835 GHz -52.34 dBm
M3 1 2.5 GHz -53.94 dém M3 1 2.5 GHz -52.45 dBm
M4 1 2.4872 GHz -51.59 dBm 14 1 2.4898 GHz -50.7E dBm
- T
.SEP.2022 15:25

No-hopping mode

Hopping mode
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8DPSK Mode:

Test channel:

Lowest channel

Spectru Spectru
Ref Level 20.00 dBm  Offset 7.62 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 dB @ RBW 100 kHz
o Att 30dB SWT  113.8 s @ VBW 300 kHz  Mode Auto FFT o Att 30de  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 1007100 SGL Count 2000/2000
@ 1Pk Max (@ 1Pk Max
M1[1] 3.56 dBm)| M1[1] 3.42 dBm)|
10 df 2.40205000 Z| 10 df 2.40305000 2|
m2[1] 53.02%Bm m2[1] 50.16 bgm)
o d 2.40000000)GHz| 0 dem: 2.40000000 ¢4,
-10 dem | I -10 dem
Zodem—iP! -17.727 dem: + 20 dem—] 21 -16.590 dBm
-30 dBm J 2 -30 dBm I
-40 dBm ! 40 d
" ‘J & M4 e M
50 dBm : PN 50 dB L Y :J
ot it L T ™y Py
b OIS TSN Y SR PSS P SOV TN S Gl ey my - e ]
-60 dem -0 dB
-70 dBm 70 dB
Start 2.306 GHz 1001 pts Stop 2.406 GHz Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker Marker
Type | Raf | Trc | ¥-value | ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 2,40205 GHz 3,56 dBm | M1 1 2,40305 GHz 342 dem
M2 1 2.4 GHz | -53.02 dém M2 1 2.4 GHz | -50.16 dBm
M3 1] 2.39 GHz -54.38 dBm | M3| 1 2.39 GHz -53.36 dBm |
M4 1 2.3255 GHz -51.95 dém 14 1 2.3419 GHz -49.83 dém
- T
Wi W
Date: 5. 15: 1 Date: 5.

No-hopping mode

Hopping mode

Spectru o [ spectru o
Ref Level 20.00 dBm  Offset 7.60 4B @ RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 4B @ RBW 100 kHz
o att 30d8  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT o At 30d8  SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100 SGL Count 2000/2000
@17k Max (@ 1Pk Max
MI[1] +.44 dBm MI[1] +.38 dBm|
10l 2.48005000 GHz| 14l 2.47905000 GHz|
e m2[1] 55.00 dBm| e m2[1] 52.96 dBm
2.48350000 GHz| m- 2.48350000 GHz|
-10 dem
D1 -15.506 dem
20 derm
-30 dem
40 d
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- -50 d Xy TR AL
Lawt st g L wan i S JadonghAbe o, Lineton bl ot it p ol ot R T s L R T oY Pere e Vs L ) RS
50 dam 60 dB
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Start 2.476 GHz 1001 pts Stop 2.576 GHz | | Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker Marker
Type | Raf | Trc | ¥-value | ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
ML 1 2.48005 GHz .44 dBm W1 1 2.47905 GHz 4,38 dem |
M2 1 2.4835 GHz | -55,00 dém M2 1 2.4835 GHz | -52,95 dém
M3 1 2.5 GHz -53,76 dBm ZE 1] 2.5 GHz -52,17 dBm
M4 1 3.4855 GHz 51,53 dBm 14 1 2,499 GHz -50,48 dBm
- -

No-hopping mode

Hopping mode
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10. POWER LINE CONDUCTED EMISSIONS
10.1.Block Diagram of Test Setup

PC System Receiver EUT

80cm

LISN LISN

:50Q2 Terminator

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(pV) dB(pV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

10.3.Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in 10.1

(3) The EUT Power connected to the power mains through a power adapter and a line impedance
stabilization network (L.I.S.N1). The other peripheral devices power cord connected to the power mains
through a line impedance stabilization network (L.1.S.N2), this provided a 50-ohm coupling impedance for
the EUT (Please refer to the block diagram of the test setup and photographs). Both sides of power line
were checked for maximum conducted interference. In order to find the maximum emission, the relative
positions of equipments and all of the interface cables were changed according to ANSI C63.10 :20130on
conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.

10.4.Test Result

PASS. (See below detailed test data)
Note: If peak Result comply with AV limit, QP and AV Result is deemed to comply with AV limit
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Line:

80.0  dBuy

70

FCLC Pait 15 CLASS B AQF
i1} I

FOC Part 15 CLASS B AW
a0 PI'I I

A
40 h L]
a0 \ | ;
h H M"\r Wu
Pﬂ 1 e
20 "'}\hf\ . J ! M | [ l“{ 'fﬁ,ﬂr%'ﬂ'}"hﬂ J\ (-
e \ f M M} | o
Bl
wl | WM
[IN1]
0.150 05 iMHzl 5 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit Margin
MHz dBuv dB dBuV dBu dB  Detector Comment
1 * 0.1710 4341 993 53.34 6491 -11.57 peak
2 0.4350 28.76 995 38.71 57.16 -18.45 peak
3 0.9570 18.97 994 2891 56.00 -27.09 peak
4 31170 30.05 996 40.01 56.00 -1599 peak
il 11.4389 27.71 10.24 3795 60.00 -22.05 peak
6 22.3890 36.25 10.45 4670 60.00 -13.30 peak
*Maximum data  x:Over limit  1:over margin Reference Only

Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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Neutral:

0.0 dRuv

70

FCC Pait 15 CLASS B AP
60 |

FOC Pat 15 CLASS B AV

50

. 3 'w \” .'.ijlmmuﬂ it ”w I ' %\L. “ i) fLM “HJ -

—_

—
—_—

1 ' W* \l“m.rl.i
oo
0.150 0.5 [MHz] 5 30,000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Margin
MHz dBuv dB dBuv dBuv dB  Detector Comment

1 0.1800 39.22 993 4915 6449 -15.34 peak
2" 0.2790 39.21 9.94 4915 60.85 -11.70 peak
3 1.0440 28.32 992 38.24 96.00 17.786 peak
4 42030 2643 9.98 36.41 56.00 -19.59 peak
5 15.4500 33.74 10.34 4408 60.00 -1592 peak
6 224100 30.75 10.45 41.20 60.00 -18.80 peak

*Maximum data  x:Over limit  l:over margin Reference Only
Mote: Measurement=Reading Level+Correc Factor.  Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Note: All modes and channels have been tested and only the GFSK 2402MHz mode with the worst data
is listed.
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11.ANTENNA REQUIREMENTS
11.1.Limit

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

11.2.Result

The use of an antenna that is uniquely coupled to the intended radiator shall be considered sufficient
to comply with the provisions of this section.
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12. TEST SETUP PHOTO
12.1.Photo of Radiated Emission test
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12.2.Photo of Conducted Emission test
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13.EUT Photo
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