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Report No.: A2308305-C02-R01

Conducted RF Spurious Emission
TX. Spurious NVNT 1-DH1 2402MHz Antl Ref

Spectrum |
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Ref Level 20.00 dBm

Offset 7.62 dB & RBW 100 kHz
Att 30dB  SWT 18.8 ps @ VBW 300 kHz
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Mode Auto FFT
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TX. Spurious NVNT 1-DH1 2402MHz Ant1 Emission

Spectrum
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Ref Level 20.00 dBm

Offset 7.62 dB & RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 7.29 dBm)|
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mM2[1] -37.80 dBm
0 dBm 22.019511 GHz
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-70 dem
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Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.40207 GHz 7.29 dBm
Mz 1 22.019511 GHz -37.80 dBm
M3 1 4.788424 GHz -41.73 dBm
M4 1 7.030433 GHz -41.50 dBm
M5 1 9.772725 GHz -40.01 dBm
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13:39:18
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TX. Spurious NVNT 1-DH1 2441MHz Antl Ref

Spectrum | :%’n

Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz

Att 30de SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
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Span 1.5 MHz

TX. Spurious NVNT 1-DH1 2441MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 7.30 dBm|
N
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m2[1] -37.56 dBm)|
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Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.4409 GHz 7.30 dBm
Mz 1 22.000982 GHz -37.56 dBm
M3 1 5.028418 GHz -40.46 dBm
M4 1 7.153077 GHz -41.76 dBm
M5 1 9.868017 GHz -41.09 dBm
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TX. Spurious NVNT 1-DH1 2480MHz Antl Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dé & RBW 100 kHz

Att 30de  SWT 18.9 pys @ VBW 300 kHz Mode aAuto FFT
SGL Count 100/100
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Span 1.5 MHz

TX. Spurious NVNT 1-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

M1[1] 5.84 dBm|
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M2[1] -38.08 dBm
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Marker

Type | Ref | Trc | X-value Y-value | Function Function Result

M1 1 2.47972 GHz 5.84 dBm

Mz 1 15.875824 GHz -38.08 dBm

M3 1 4.791071 GHz -40.46 dBm
1
1

Stop 26.5 GHz

M4 7.528069 GHz -42.35 dBm
M5 9.90331 GHz -41.08 dBm
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TX. Spurious NVNT 2-DH1 2402MHz Antl Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dé @ RBW 100 kHz

Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] 6.24 dBm|
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Span 1.5 MHz

TX. Spurious NVNT 2-DH1 2402MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dé @ RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 7.15 dBm)|
10 dBm r 2.402070 GHz|
M2[1] -38.07 dBm|
0 dBm 18.354299 GHz|
-10 dBm
D1 -13.758 dBmr
-20 dBm
-30 dem
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-40 dBm * ¥ x

-60 dBm
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Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.40207 GHz 7.15 dem
Mz 1 18.354299 GHz -38.07 dBm
M3 1 4.782247 GHz -40.99 dBm
M4 1 7.328661 GHz -41.39 dBm
M5 1 09.554788 GHz -40.71 dBm
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TX. Spurious NVNT 2-DH1 2441MHz Antl Ref

Spectrum | :%’n
Ref Level 20.00 dem Offset 7.78 d8 @ RBW 100 kHz

Att 30de SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
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TX. Spurious NVNT 2-DH1 2441MHz Antl Emission

Spectrum | :%’n
Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz
Att 30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 4.54 dBm|
10 dBm—#t 2.440900 GHz|
¥ m2[1] -37.45 dBm)|
0 dBm 18.283712 GHz|
-10 dBm —
D1 -13.035 dBrm
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-40 dBm . ¥ o
-60 dBm
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Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.4409 GHz 4.54 dBm
Mz 1 18.283712 GHz -37.45 dBm
M3 1 4.981655 GHz -41.08 dBm
M4 1 7.292486 GHz -41.35 dBm
M5 1 9.911251 GHz -40.04 dBm
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TX. Spurious NVNT 2-DH1 2480MHz Antl Ref

Spectrum | :%’n
Ref Level 20.00 dem Offset 7.60 dé & RBW 100 kHz

Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
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Span 1.5 MHz

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

M1[1] 1.73 dBm
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Stop 26.5 GHz

Type | Ref | Trc | X-value Y-value | Function
M1 2.47972 GHz 1.73 dBm
Mz 25.375907 GHz -37.82 dBm
M3 5.00636 GHz -41.55 dBm
M4 7.622478 GHz -41.08 dBm
M5 9.900663 GHz -41.05 dBm
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Att

Spectrum

TX. Spurious NVNT 3-DH1 2402MHz Antl Ref
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Ref Level 20.00 dBm Offset 7.62 dé @ RBW 100 kHz

30de SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
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TX. Spurious NVNT 3-DH1 2402MHz Antl Emission

Spectrum |
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Ref Level 20.00 dBm Offset 7.62 dé @ RBW 100 kHz

30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep

SGL Count 10/10

@ 1Pk Max
Mi[1] 4.05 dBm
10 dBm—t 2.402070 GHz|
Y M2[1] -37.86 dBm
0 dem 16.592279 GHz|
-10 dBm
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-20 dBrm
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-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 2.40207 GHz 4.05 dBm
Mz 1 16.592279 GHz -37.86 dBm
M3 1 4.911068 GHz -41.51 dBm
M4 1 7.122195 GHz -41.63 dBm
M5 1 9.545083 GHz -40.82 dBm
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TX. Spurious NVNT 3-DH1 2441MHz Antl Ref

Spectrum | :%’n

Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz

Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] 6.49 dBm|
2.4408331560 GHz
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Span 1.5 MHz

TX. Spurious NVNT 3-DH1 2441MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 6.56 dBm)|
10 dBm "‘U 2.440900 GHz|
M2[1] -37.93 dBm,
0 dBm 18.236066 GHzZ|
-10 dBm
D1 -13.508 dBmy
-20 dBm
-30 dem
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-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 2.4409 GHz 6.56 dBm
Mz 1 18.236066 GHz -37.93 dBm
M3 1 4.84754 GHz -40.88 dBm
M4 1 7.331308 GHz -41.33 dBm
M5 1 0.949191 GHz -38.36 dBm
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TX. Spurious NVNT 3-DH1 2480MHz Antl Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dé & RBW 100 kHz

Att 30de  SWT 18.9 pys @ VBW 300 kHz Mode aAuto FFT
SGL Count 100/100

@ 1Pk Max

mM1[1] 5.80 dBm|
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TX. Spurious NVNT 3-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
M1[1] 1.01 dBm
10 dem 2.479720 GHz|
M m2[1] -37.40 dBm
0 dBm—H 17.000799 GHz|
-10 dBm
D1 -14.203 dBrrr
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-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 1.01 dBm
Mz 1 17.000799 GHz -37.40 dBm
M3 1 4.796365 GHz -41.36 dBm
M4 1 7.448659 GHz -42.62 dBm
M5 1 9.753313 GHz -40.05 dBm
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9. Band Edge Compliance
9.1.Block Diagram of Test Setup
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I Receiver: H Preamplifierv

9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands shall not
exceed the limits shown in FCC part 15.209 and RSS-GEN, all the other emissions outside operation
shall be at least 20dB below the fundamental emissions, or comply with FCC part 15.209 and
RSS-GEN limits.

9.3.Test Procedure

Refer to ANSI C 63.10, Clause 6.10.
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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Radiated Method:

Test Mode: GFSK-Low Hopping-off Test Mode: GFSK-High Hopping-off
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Test Mode: 11/4 DQPSK-Low Hopping-off Test Mode: 11/4 DQPSK-High Hopping-off
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Test Mode: 8DPSK-Low Hopping-off
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Conducted Method

Band Edge NVNT 1-DH1 2402MHz Ant1l No-Hopping Ref

Spectrum |

(=]

Ref Level 20.00 dBm
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Band Edge NVNT 1-DH1 2402MHz Ant1 No-Hopping Emission
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Band Edge NVNT 1-DH1 2480MHz Ant1l No-Hopping Ref

Spectrum
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Band Edge NVNT 1-DH1 2480MHz Antl No-Hopping Emission
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Marker
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M1 1 2.47995 GHz 7.13 dBm
Mz | 1 2.4835 GHz -54.21 dBm
M3 | 1 2.5 GHz -53.13 dBm |
M4 1 2.4884 GHz -52.00 dBm
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jo Att
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Band Edge NVNT 2-DH1 2402MHz Ant1 No-Hopping Emission

jo Att

Spectrum |

(=]

Ref Level 20,00 dém Offset 7.62 d&2 & RBW 100 kHz

30de SWT 1138 ps @ VBW 300 kHz Mode Auto FFT

SGL Count 100/100

@ 1Pk Max

10 dBm

M1[1]

mM2[1]

0 dém

-10 dBm

7.39 dBm
2.401950001GHz|
-51.90 fiIBm|
2.40000000/GHZ|

-20 dBm

D1 -12.504 dBrm

-30 dBm

-40 dBm

-50 dem

4

ES

-60 dBm

I S C M R T

IR | S —

o o o nbadd b

-70 dem

Start 2.306 GHz

1001 pts

Stop 2.406 GHz

Marker

Type | Ref | Trc | X-value

Y-value | Function

Function Result

M1
M2
M3
M4

1 2.40195 GHz
1 2.4 GHz
1 2.39 GHz
1 2.3567 GHz

7.39 dém
-51.90 dBm
-54.95 dBrn |
-51.95 dBm

Il

Date: 2.JAN.Z2024 11:27:54



Page 64 of 80

Report No.: A2308305-C02-R01

Band Edge NVNT 2-DH1 2480MHz Ant1l No-Hopping Ref

Spectrum

(=]
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Ref Level 20.00 dBm Offset 7.60 dB @ RBW 100 kHz
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Band Edge NVNT 2-DH1 2480MHz Ant1 No-Hopping Emission

Spectrum |

(=]

Ref Level 20,00 dém Offset 7.60 d2 & RBW 100 kHz
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Mz | 1 2.4835 GHz -54.90 dBm
M3 | 1 2.5 GHz -55.13 dBm |
M4 1 2.4994 GHz -52.07 dBm
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Band Edge NVNT 3-DH1 2402MHz Ant1l No-Hopping Ref

Spectrum

(=]

Ref Level 20.00 dBm
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Band Edge NVNT 3-DH1 2402MHz Antl No-Hopping Emission

Spectrum |
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Ref Level 20,00 dém Offset 7.62 d&2 & RBW 100 kHz
o Att 30dE SWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 7.16 dBm
10 dBm 2.4018500MGHz
m2[1] -51.43 fiIBm|
0 dem 2.40000000 GHZ|
=10 dBm T2 5es dam
-20 dBm
-30 dBém ‘r Tl
-40 dBm
S0 dBm s r_}: \
- n M3
; R ARAA AL i WWMMMWMWMMWWWM |
-60 dBm
-70 dBm
Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
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Mz | 1 2.4 GHz -51.43 dBm
M3 | 1 2.39 GHz -56.67 dBm |
M4 1 2.3416 GHz -51.93 dBm
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Band Edge NVNT 3-DH1 2480MHz Ant1l No-Hopping Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dB @ RBW 100 kHz
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Band Edge NVNT 3-DH1 2480MHz Ant1 No-Hopping Emission

Spectrum | :%’n
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M1 1 2.47985 GHz 5.69 dBm
Mz | 1 2.4835 GHz -55.31 dBm
M3 | 1 2.5 GHz -55.89 dBm |
M4 1 2.4951 GHz -51.73 dBm
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Band Edge(Hopping) NVNT 1-DH1 2402MHz Antl Hopping Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dB @ RBW 100 kHz

o Att 30de SWT 18.9 ps @ VBW 300 kHz Mode 4uto FFT
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Band Edge(Hopping) NVNT 1-DH1 2402MHz Antl Hopping Emission

Spectrum | :%’n

Ref Level 20,00 dém Offset 7.62 d&2 & RBW 100 kHz
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M1 1 2.40195 GHz 8.96 dBm
Mz | 1 2.4 GHz -51.10 dBm
M3 | 1 2.39 GHz -54.06 dBm |
M4 1 2.361 GHz -51.27 dBm
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Band Edge(Hopping) NVNT 1-DH1 2480MHz Antl Hopping Ref

Spectrum
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Band Edge(Hopping) NVNT 1-DH1 2480MHz Antl Hopping Emission

Spectrum |
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SGL Count 1000/1000
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Band Edge(Hopping) NVNT 2-DH1 2402MHz Ant1l Hopping Ref
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Band Edge(Hopping) NVNT 2-DH1 2402MHz Ant1 Hopping Emission
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Band Edge(Hopping) NVNT 2-DH1 2480MHz Antl Hopping Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dB @ RBW 100 kHz
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Band Edge(Hopping) NVNT 2-DH1 2480MHz Antl Hopping Emission
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Band Edge(Hopping) NVNT 3-DH1 2402MHz Ant1l Hopping Ref

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dB @ RBW 100 kHz

o Att 30de SWT 18.9 ps @ VBW 300 kHz Mode 4uto FFT
SGL Count 2000/2000

@ 1Pk Max

mM1[1] 7.55 dBm|

2.40183220 GHz
10 dBm L

. . N SN AL TN A
AR vx A VATAY A Vv
-10 dBm

-20 dBm f\/

-30 dBm

[0

RN e RN

-60 dBm
-70 dEm
CF 2,402 GHz 1001 pts Span 8.0 MHz
i ) ("]
Date: 2.JAN.Z2024 11:07:23
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Band Edge(Hopping) NVNT 3-DH1 2480MHz Ant1 Hopping Ref
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10.Power Line Conducted Emissions

10.1.Block Diagram of Test Setup

PC System Receiver EUT

80cm
0.8m

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:
800 dBu¥Y
70
\ FCC Part 15 CLASS B QP
60
I
\ FCC Part 15 CLASS B AV
50
40 4
|
30 \
g
J el et / X
20 J'I o f"\'L { fll\ peal
| ’\u t”\ panert T VT Y
e / AVG
’ el A o
0.0
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ~ment Limit Margin
MHz dBuVv dB dBuV dBuv dB  Detector Comment
1 * 0.1500 5538 0.00 55.38 66.00 -10.62 peak
2 0.1830 50.47 0.00 50.47 64.35 -13.88 peak
3 3.7470 41.19 0.00 41.19 56.00 -14.81 peak
4 17.1480 38.96 0.00 38.96 60.00 -21.04 peak
*:Maximum data  x:Over limit l: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:

80.0 dBuV

70

FCC Part 15 CLASS B QP
60 I
-
FCC Part 15 CLASS B AV
50

40

R

10

!

Wf w

A

"

I\g ﬂv\w‘fﬁwwﬁﬂ%ﬂ»mﬂ’ W

peak

AVE

0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure- ]
No. Mk.  Freq. Level Factor ment Limit  Margin

MHz dBuV dB dBuv dBuv dB  Detector Comment

* 0.1500 54.20 0.00 54.20 66.00 -11.80 peak

0.1830 50.89 0.00 50.89 64.35 -13.46 peak

3.8310 43.44 0.00 43.44 56.00 -12.56 peak

8.9550 35.72 0.00 35.72 60.00 -24.28 peak

1
2
3
4 5.7000 39.78 0.00 39.78 60.00 -20.22 peak
5
6

17.1840 43.13 0.00 43.13 60.00 -16.87 peak

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

Remark: This report only shall the worst case mode for GFSK 2402MHz.
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11.FREQUENCY STABILITY

11.1.Test limit
Please refer section RSS-Gen.

Regulation RSS-Gen If the frequency stability of the licence-exempt radio apparatus is not
specified in the applicable RSS, the fundamental emissions of the radio apparatus should be kept
within at least the central 80% of its permitted operating frequency band in order to minimize the
possibility of out-of-band operation. In addition, its occupied bandwidth shall be entirely outside
the restricted bands and the prohibited TV bands of 54-72 MHz, 76-88 MHz, 174-216 MHz, and
470-602 MHz, unless otherwise indicated.

11.2.Test Procedure

The following equipment are installed on the emission measurement to meet the
commission requirements and operating regulations in a manner which tends to
maximize its emission characteristics in normal application.

11.3.Test Setup

Spectrum
Analyzer

A 4

EUT

Temperature controller

11.4.Test Results

Pass.
Detailed information please see the following page.
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Assigned Frequency(MHz): 2402MHz(GFSK)

Measured Frequency . L
Voltage Temperature (MH2) Frequency stability(MHz) | Limit(MHz)
Low
+20°C 2402.006 0.006 +0.020
DC 3.30V
-10°C 2401.990 -0.010 +0.020
-5C 2401.986 -0.014 +0.020
0°C 2401.992 -0.008 +0.020
+10°C 2402.009 0.009 +0.020
Normal
+20°C 2402.001 0.001 +0.020
DC 3.3V
+30°C 2402.002 0.002 +0.020
+40°C 2401.983 -0.017 +0.020
+50°C 2401.997 -0.003 +0.020
+60°C 2401.995 -0.005 +0.020
High
+20°C 2402.003 0.003 +0.020
DC 3.6V
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12. Antenna Requirements

12.1.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.

12.2.Result

The EUT antenna is internal antenna. It complies with the standard requirement.
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13. Test Setup Photo

13.1.Photos of Radiated emission
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13.2.Photos of Conducted Emission test

--------- END OF REPORT-------



