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TX. Spurious NVNT 3-DH1 2480MHz Antl Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 8.60 dB & RBW 100 kHz
Att 30de SWT 30.1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100

@ 1Pk Max

mM1[1] -3.42 dBm|

2.4798559050 GHz
10 dBm

0 dBm Lk

-10 dBm—

-20 dB

-40 dBm

-50 dem
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-70 deém
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Date: 22.MAY.2024 16:39:28

TX. Spurious NVNT 3-DH1 2480MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dBm Offset 8.60 dé & RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 20/20
@ 1Pk Max
M1[1] -6.82 dBm)|
10 dBm 2.479720 GHz|
mM2[1] -36.48 dBm)|
0 dBm 7 16.303756 GHz|
vl
-10 dBm
-20 dem

D1 -23.416 dBrm

-30 dem

-40 dBm

-60 dBm
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.47972 GHz -6.82 dBm
Mz 1 16.303756 GHz -36.48 dBm
M3 1 5.031065 GHz -39.13 dBm
M4 1 7.412483 GHz -40.79 dBm
M5 1 9.913898 GHz -39.68 dBm
il ] (]

Date: 22.MAY.2024 16:39:53
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9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup
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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 and RSS-GEN 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

FGC PART 45 26Hz - PK
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Note: 1. *:Maximum data; x:Over limit; !:over margin.

Frequency in MHz

Test Mode: GFSK-High Hopping-off

Level in dByvim

FCC PART A5 2GHz - DK

2:505845000 GHz-
42.208 dBpV/im

v

2498195000 Giiz
30 752 dBpvim

2480 2500 2520 2540 2560 2580 2600
Freguency in MHz
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2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: 11/4 DQPSK-Low Hopping-off

75 FCE PART:15 20Hz K
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Note: 1. *:Maximum data; x:Over limit; !:over margin.

Test Mode: 11/4 DQPSK-High Hopping-off
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v
a0
35 2.541470000 GHz
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Test Mode: 11/4 DQPSK-High Hopping-on
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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

ECCPART 45 2GHz PK

Level in dByVim
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Note: 1. *:Maximum data; x:Over limit; !:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: 8DPSK-High Hopping-off
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Conducted Method
GFSK Mode:

Spectru Spectru
Ref Level 20.00 dBm  Offset 9.62 cB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] 6.56 dBm)| M1[1] 2.88 dBm)|
10 df 2.40185000 GHz| 10 df 2.40295000 GHz|
m2[1] 44.22 dBm m2[1] 45.60 Hpm)
o d 2 4llllll[Illllgyl‘EiH7 0 dem: 2.40000000
-10 dem 1 -10 dem
n D1 -15.178 dBm IR}
-20 dem i -20 dBm
D1 -24.489 dBm i
-30 dBm -30 dBm
M4 I ‘ e
40 dBm . Ve 0d '1' ‘ -
Lttt WW«MmMNNuWWUWMW STV FTERTOVINN SUNSTIF U iR PN L Y NIRRT Sy rithaal gt iy Y EPRRATNIRN W STL
-50 dBm 50 dBy
-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 [ 2,40185 GHz -6,56 dBm | M1 1 2,40295 GHz 2,88 dBm |
M2 1 2.4 GHz | -44.22 dBm | | M2 1 2.4 GHz | -45.60 dBm
M3 1] 2.39 GHz -45.08 dBm | | | w3 1 2.39 GHz -45.45 dBm |
M4 1 2.3282 GHz -41.95 dBm | s 1 2.3408 GHz -42.94 dBm
- T
wx W
Date

No-hopping mode Hopping mode

Spectr Spectr
Ref Level 20.00 dBm  Offset 59,60 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 dB e RBW 100 kHz
o Att 30d8 SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30d8  SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 100,100 SGL Count 1000/1000
@ 1Fk Max (@ 1Pk 1Max
mM1[1] 6.76 dBm)| mM1[1] 1.59 dBm)|
10 df 2.47985000 GHz| ag di 2.47785000 GHz|
m2[1] 45.64 dBm| m2[1] 45.27 dBm
o d 2.48350000 GHz| 2.48350000 GHz|
&f
-10Hem B
D1 -13.459 dBm
-z20(dem -20 dgm
D1 -24.807 dBm-
-30| fm -30 IJ
mr e i -40 - -
WMWM "Jwﬁﬂ»«}umnm'\un T L T bposas Ml b A sl s b i st ol T:.mm - Apiiasan. R U W T o (R R TP TP T o TR olpodsler e sl it
-50 dem 50 dB
-60 dem 60 d8
-70 dem 70 d8
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 2,47985 GHz -6.76 dBm | M1 1 2,47785 GHz 4.59 dem |
M2 1 2.4835 GHz | -45.64 dém | | M2 1 2.4835 GHz | -45.27 dém
M3 | 1 2.5 GHz ~44,62 dBm | (E 1 2.5 GHz 44,80 dBm
M4 1 2.4977 GHz -42,92 dim | _— 1 2.4863 GHz -42,89 dim
i

Date: 5.JUN.2024 14

No-hopping mode Hopping mode
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m/4DQPSK Mode:

Test channel:

Lowest channel

Spectru Spectru
Ref Level 20.00 dBm  Offset 9.62 cB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
mM1[1] 6.47 dBm)| M1[1] 0.60 dBm)|
10 df 2.40185000 GHz| 10 df 2.40305000 GHz|
m2[1] 45.00 dBm m2[1] 46.81 ggm|
o d 2 -Hlllllllllllgyl _‘H? 0 dem: 2.40000000 2
-10 dem 1 -10 dem
D1 -16.164 dBm
-20 dem 1 -20 dBm
D1 -24.533 dBm I
-30 dBm -30 dBm
4 | [ s |
-40 dBm - 0 40 d - - 7
AP ) U CYFTRR - TR NPT VTSP NERLC AT L LW I I \ A N P et b itngtig]
-50 dBm -50.dB
-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 2,40185 GHz -6.47 dBm | M1 1 2,40305 GHz 0,60 dém |
M2 1 2.4 GHz | -45.00 dBm M2 1 2.4 GHz | -46.91 dBm
M3 1] 2.39 GHz -45.00 dBm | M3| 1 2.39 GHz -46.31 dBm |
M4 1 2.3175 GHz -41.89 dBm 14 1 2.3274 GHz -42.50 dBm
- T
W W
101
Spec Spectr
Ref Level 20.00 dBm  Offset 5,60 6B & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
mM1[1] 6.78 dBm)| M1[1] 3.22 dBm)|
10 df 2.47985000 GHz| 10 df 2.47885000 GHz|
m2[1] 44.15 dBm i3 m2[1] 44.84 dBm|
o d 2.48350000 GHz| 2.48350000 GHz|
&1
-10Bm 0'dm
D1 -14.627 dBm
-20) clam -20 dem
D1 -24.997 dBm
-3 jljm -30 dpm
i s -m-L o L "
‘tWvamMthwwmww At Tl SRR AP JP P FPRFTETUPRL) PFTIRIIPIE N PP TR [ S DT I RSO
-50 dBm 50 dB
-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 2,47985 GHz 78 dBm | M1 1 2,47885 GHz 3,22 dBm
M2 1 2.4835 GHz | -44.15 dBm M2 1 2.4835 GHz | -44.84 dBm
M3 1] 2.5 GHz -44.71 dBm | M3| 1 2.5 GHz -45.60 dBm |
M4 1 2.4991 GHz -42.01 dém 14 1 2.402 GHz -43.43 dBm
- T

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 cB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] 1.90 dBm| M1[1] 1.22 dBm
10 df 2.40185000 GHz| 10 df 2.40205000 GHz|
m2[1] 46.484Bm m2[1] 45.90,48m|
o d 2 -Hlllllllllll[IKiH? 0 dem: 2.400000001GHz|
-10 dem T -10 dem f
D1 -16.141 dBm D1 -16.576 dBm
20 dem 1 20 dBm —
-30 dBm i -30 dBm
'y m4 I'I
-40 dBm "Ia . 40 d . g
. I AAR, > s NS AL bt
ol b 0 s b s s g oo bl L«" . et phoirre s
-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 2,40185 GHz 1,90 dém M1 1 2,40205 GHz 1,22 dém
M2 1| 2.4 GHz -46.48 dBm M2 1 2.4 GHz -45.90 dBm
M3 1 2.39 GHz -42.86 dBm M3 1 2.39 GHz -46.17 dBm
M4 1 2.39 GHz -42.86 dBm 14 1 2.3167 GHz -41.51 dBm
- T
W W
Date: 14 Date: 10.MAY 14 7

No-hopping mode

Hopping mode

Test channel:

Highest channel

No-hopping mode

Hopping mode

Spectru x| ['spectru L
Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] 2.45 dBm)| M1[1] 3.66 dBm)|
2.47995000 GHz| IDr“ 2.47985000 GHz|
m2[1] 47.40 dBm v m2[1] 45.51 dBm|
2.48350000 GHz| - 2.48350000 GHz|
-1jigem
D1 -14.446 dBm' I 01 -14.369 dem-
-20 4Bm
-30 dem
-40 dprmiz e
LI - ; Ao ST att
-50 dB
60 dB
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 2,47995 GHz 2,45 dBm M1 1 2,47985 GHz 3,66 dBm
M2 1| 2,4835 GHz -47.40 dBm M2 1 2.4835 GHz -45.51 dBm
M3 1 2.5 GHz -48.76 dBm M3 1 2.5 GHz -45.74 dém
M4 1 2.4004 GHz -44.06 dBm 14 1 2.4055 GHz -43.24 dBm
- T
W W
14:30:51 14:41:59
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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.1.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 dBuV
70
\ FCC Part 16 CLASS B QP
60
I
\ FCC Part 15 CLASS B AV
50 |
i
1 , 3 2 8
) /V\WVWWWJ
s | WMW o
|
A R‘W A W H LU
[ A At AN .
FH by il .
k |
10 AVG
0.0
0.150 05 [MHz) 5 30.000
Reading Correct Measure- ]
No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuv dBuv dB  Detector Comment
1 ™ 0.5756 41.30 0.00 41.30 56.00 -14.70 peak
2 1.7309 39.61 0.00 39.61 56.00 -16.39 peak
3 5.1900 4222 0.00 42.22 60.00 17.78 peak
4 8.6370 43 .47 0.00 43.47 60.00 -16.53 peak
5 10.9679 42 53 0.00 4253 60.00 -17.47 peak
5} 20.2408 41.92 0.00 41.92 60.00 -18.08 peak
*Maximum data  x:Over limit  l:over margin (Reference Cnly

MNote: Measurement=Reading Level+Carrec Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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Neutral:
20.0  dBuV
70
\ FCC Part 15 CLASS B QP
60
I
\ FCE Part 15 CLASS B AV
50
I
40 3 ) 3 h 5
20 | |
20 P'M“W‘"““WM L’ft,\ M‘w ¥ | *Pl\ll‘“ (ﬁv‘”kl }Hu%\\(“! .
';‘I'l' 'wm peak
g
10 AV
0.0
0.150 05 [MHz) 5 30.000
Reading Correct Measure- ]
No. Mk. Freq. Level Factar ment Limit  Margin
MHz dBuY dB dBuv dBuv dB  Detector Comment
1 * 0.5429 40.10 0.00 40.10 56.00 -15.90 peak
2 2.1000 37.59 0.00 37.59 56.00 -18.41 peak
3 2.8947 3972 0.00 39.72 56.00 -16.28 peak
4 52110 40.17 0.00 4017 60.00 -19.82 peak
5 9.8460 3888 0.00 38.88 60.00 -21.12 peak
4] 20.4690 39.82 0.00 39.82 60.00 -20.18 peak
*Maximum data  x:Owver limit  l:over margin (Reference Only

Note: Measurement=Reading Level+Correc Factor.

Note: All modes and channels have been tested and only the GFSK 2402MHz mode with the worst data

is listed.

Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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11.ANTENNA REQUIREMENTS
11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203 and RSS-GEN, 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 EUT antenna is Internal Antenna. It complies with the standard requirement.
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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.PHOTOS OF EUT
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