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Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL —— (,qup\lng DC

1 Spectrum
Scale/Div 10 dB

Center 2.4800000 GHz
#Res BW 100 kHz

Spectrum Analyzer 1

Swept SA

KEYSIGHT |Input RF

RL Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB
Log

#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale
N

Tx. Spurious NVNT 2-DH5 2480MHz Antl Ref

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB Avg Type: Log-Power

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 14.31 dBm

Full Sp:
Start Freq
2.479250000 GHz

Stop Freq
2.480750000 GHz

AUTO TUNE

CF Step
150.000 kHz

Freq Offset
0Hz

X Axis Scale
Log

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

RIS

Frequency

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 30/30

Trig: Free Run

Center Frequency
13.265000000 GHz

Ref Lvl Offset 4.31 dB
Ref Level 14.31 dBm

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

AUTO TUNE
Sweep ~2.57 s (3001 pts)| [oF giep
2.647000000 GHz

Function Function Width Function Value

62 GHz
4.962 GHz
7.442 GHz

9.921 GHz

-13.69 dBm
-13.69 dBm
-43.64 dBm
-43.00 dBm

Freq Offset
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Spectrum Analyzer 1
Swept SA

1 Spectrum

Scale/Div 10 dB
Log

Center 2.4020000 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input RF

Coupling: DC
RL Align: Auto

1 Spectrum

Scale/Div 10 dB
Log

#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale
N

Tx. Spurious NVNT 3-DH5 2402MHz Antl Ref

PNO: Best Wide
Gate: Off
IF Gain: Low

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.26 dB
Ref Level 14.26 dBm

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

L X

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 10/10

Trig: Free Run

Ref Lvl Offset 4.26 dB
Ref Level 14.26 dBm

Sweep ~2.53 s (30001 pts)

Function Function Width Function Value

804 3 GHz
4.804 3 GHz
7.206 0 GHz

9.607 7 GHz

-21.42 dBm
-21.42 dBm
-42.61 dBm
-49.42 dBm
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Full Sp:
Start Freq
2.401250000 GHz

Stop Freq
2.402750000 GHz

AUTO TUNE

CF Step
150.000 kHz

Freq Offset

0Hz

X Axis Scale
Log

Signal Track

Ll
Frequency (%, 3
Center Frequency
13.265000000 GHz

Settings

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

AUTO TUNE

CF Step
2.647000000 GHz

Freq Offset
0Hz

X Axis Scale
~ Log
Lin
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Spectrum Analyzer 1
Swept SA

1 Spectrum

Scale/Div 10 dB
Log

Center 2.4410000 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

1 Spectrum
Scale/Div 10 dB

41

#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale
N

Tx. Spurious NVNT 3-DH5 2441MHz Antl Ref

PNO: Best Wide
Gate: Off
IF Gain: Low

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.28 dB
Ref Level 14.28 dBm

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

L X

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 10/10

Trig: Free Run

Ref Lvl Offset 4.28 dB
Ref Level 14.28 dBm

Sweep ~2.53 s (30001 pts)

Function Function Width Function Value
4.882 0 GHz
4.882 0 GHz
7.323 4 GHz

9.763 9 GHz

-21.28 dBm
-21.28 dBm
-44.80 dBm
-47.25 dBm
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Center Frequency

Settings

Full Sp:
Start Freq
2.440250000 GHz

Stop Freq
2.441750000 GHz

AUTO TUNE

CF Step
150.000 kHz

Freq Offset

0Hz

X Axis Scale
Log

Signal Track

~y

Frequency v

s

Settings
13.265000000 GHz

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

AUTO TUNE

CF Step
2.647000000 GHz

Freq Offset
0Hz
X Axis Scale

~ Log
Lin
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Spectrum Analyzer 1
Swept SA

1 Spectrum

Scale/Div 10 dB
Log

Center 2.4800000 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input RF

Coupling: DC
RL Align: Auto

1 Spectrum

Scale/Div 10 dB
Log

#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale
N

Tx. Spurious NVNT 3-DH5 2480MHz Antl Ref

PNO: Best Wide
Gate: Off
IF Gain: Low

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 14.31 dBm

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

L X

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 10/10

Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 14.31 dBm

Sweep ~2.53 s (30001 pts)

Function Function Width Function Value

960 5 GHz
4.960 5 GHz
7.439 8 GHz

9.920 1 GHz

-21.15 dBm
-49.03 dBm
-50.28 dBm
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5:58:20 PM
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Settings

Full Sp:
Start Freq
2.479250000 GHz

Stop Freq
2.480750000 GHz

AUTO TUNE

CF Step
150.000 kHz

Freq Offset

0Hz

X Axis Scale
Log

Signal Track

Ll
Frequency (%, 3
Center Frequency
13.265000000 GHz

Settings

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

AUTO TUNE

CF Step
2.647000000 GHz

Freq Offset
0Hz

X Axis Scale
~ Log
Lin
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6.11. Radiated Spurious Emission Measurement
6.11.1. Test Specification
Test Requirement: FCC Partl5 C Section 15.209
Test Method: ANSI C63.10:2020
Frequency Range: 9 kHz to 25 GHz
Measurement Distance: 3m
Antenna Polarization: Horizontal & Vertical
Frequency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz 10Hz Average Value
Eroauefic Field Strength Measurement
9 ¥ (microvolts/meter) Distance (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Mea_surement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance = 3m
Computer ==
‘ Pre -Amplifier
Test setup: -
4— lum table
— Receiver
30MHz to 1GHz
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(6m)

i 3 >

GRP

‘ Receivers Pre-amplifier:

., Coaxial cable {1m}~

Above 1GHz

Full Anechoic Chamber

RX Antenna I coaxial cable

(8m)

Antfeed
1-—4m
A : PP .
Y i

\ - ) [@]

Test Mode: Transmitting mode with modulation

1. The testing follows the guidelines in Spurious
Radiated Emissions  of ANSI C63.10:2020
Measurement Guidelines.

2. For the radiated emission test below 1GHz:

The EUT was placed on a turntable with 0.8 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
for the test in order to get better signal level.

Test Procedure: For the radiated emission test above 1GHz:

Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT,

and staying aimed at the emission source fof =
receiving the maximum signal. The final
measurement antenna elevation shall be thatwhich
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maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 mto 4 m
above the ground or reference ground plane.
3. Set to the maximum power setting and enable the
EUT transmit continuously.
4. Use the following spectrum-analyzer settings:
(1) Span shall wide enough to fully capture the
emission being measured;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz
for f>1GHz ; VBW=RBW;
Sweep = auto; Detector function = peak; Trace
= max hold for peak
(3) For average measurement: use duty cycle
correction factor method per
15.35(c). Duty cycle = On time/100 milliseconds
On time =N1*L1+N2*L2+...+Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L1 is
length of type 1 pulses, etc.
Average Emission Level = Peak Emission
Level + 20*log(Duty cycle)

Corrected Reading: Antenna Factor + Cable
Loss + Read Level - Preamp Factor = Level

Test results:

PASS
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6.11.2. Test Data

Please refer to following diagram for individual

Below 1GHz
The worst mode is GFSK
Horizontal:
80.0 dBuV/m
Limit: —
Margin: —_—
40| |
.{WW
4@.4%”*‘"“””
3 i
1
0.0
30,000 127.00 224.00 321.00 418.00 515.00 512.00 709.00 806.00 1000.00 MHz

Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Over

MHz dBuVf dB dBuv/m dBulm dB Detactor
1 74.8200 3287 -11.34 2153 4000 -1847 QP
2 144 4600  28.41 -7.02 21.39 43580 -2211 QP
3 321.9700 3041 -5.82 2459 4800 -2141 QP
4 611.0300 2530 1.65 26.85  46.00 -19.05 QP
5
B

780.7800  28.33 4.45 J0.78 48.00 1522 QP
0476200 0 2521 7.27 3248 4800 -13.52 QP
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Vertical:
800 dBuVim
Limat: —
M aigin: —
ol
S —
: &
: yf
X g -4 W& WJW
L ™ e
M
"
0.0
30, 0w 127.00 224,00 3,00 418,00 515,00 B12.00 Fos.00 BOE. DD 100000 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Owver
MHz dBul dB dBuvim dBulim dB Detactar
1 * 300000 4952 -2053 2899 4000 -11.01 QP
2 97.9000 44 87 =20.21 2468 4350 -18.84 QP
3 489.7800 4472 -18.32 26.40 4600 -19.60 QP
4 664.3800 4518 -17.38 27.80 45.00 -1820 QP
5 742.9500 46.80 -16.97 259.83 46.00 -16.17 QP
6 903.9700 48.06 -15.94 3212 4600 -13.88 QP
Notel:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Antenna factor + Cable loss - Amplifier factor.
Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)
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Above 1GHz

Note 1: The marked spikes near 2400 MHz with circle should be ignored because they are Fundamental
signal.

Note 2: The spurious above 18G is noise only, do not show on the report.
The worst mode is GFSK

Low channel: 2402MHz

Horizontal:

T Peak bR R PE —— Lienit1 Lirnit2 Tracel Tracal

[dB{uv]]

Freg[GHz]

1 15400000 40.34 -0.07 40.41 T4 -33.66 95.4 Horizontal P Pass
1 15400000 30.62 -0.07 30.69 54 -23.38 595.4 Horizontal AV Pass
2 2436.2500 50.88 7.8 4329 T4 -23.02 #2.2 Horizontal Pk Pass
2 2436.2500 37.46 7.8 29.97 54 -16.54 #2.2 Horizontal AV Pass
3 3721.8750 49.26 10.57 3869 T4 -24.74 353.8 | Horizontal Pk Pass
3 3721.8750 40.06 10.57 29.49 54 -135.84 353.8 | Horizontal AV Pass
4 T419.0000 43.25 36.13 712 T4 -30.75 188.2 | Horizontal Pk Pass
4 T419.0000 35.26 36.13 -0.87 54 -18.74 188.2 | Horizontal AV Pass
8 10675.5000 46.03 39.05 5.08 T4 -27.97 197.8 | Horzontal Pk Pass
8 10675.5000 38.5 39.05 0.45 54 -14.5 197.8 | Horzontal AV Pass
G 14259.0000 50.91 41.16 9.75 T4 -23.09 2874 | Horizontal Pk Pass
G 14259.0000 42.53 41.16 137 54 -11.47 2874 | Horizontal AV Pass
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Vertical:
LY Pesk S _aF PK  —— Limitl Lima2 —— Tracel Trace2
3

Fraq[GHz]

1 1418.1250 39.03 -0.48 38.52 74 -34.97 427 Vartical P Pass
1 1418.1250 30.39 -0.48 30.88 54 -23.61 427 Vertical AN Pass
2 2435.0000 51.38 7.69 43.69 74 2262 -0.1 Vartical PR Pass
2 2435.0000 3752 7.69 28.83 54 -16.48 0.1 Vartical AN Pass
3 39431250 50.14 11.82 as.zz2 74 -23.86 0.1 Vertical PK Pass
3 3943.1250 40.78 11.82 28.86 54 -13.22 -0.1 Vertical A Pass
4 7108.5000 41.68 35.66 6.02 74 -32.32 97.4 Vartical PK Pass
4 7108.5000 34.48 35.66 -1.18 o4 -19.52 7.4 Vertical A Pass
5 9892.5000 45.42 38.02 7.4 74 -28.58 208.5 Vartical PR Pass
5 98925000 3749 38.02 -0.53 54 =16.51 2085 Vartical AN Pass
g 13882.5000 50.52 41.19 9.33 T4 -23.48 2611 Vertical PR Pass
& 13882.5000 42.32 41.19 1.13 54 -11.68 2611 Vartical A Pass

rial Park, No.58 and 60, Tongtou A

26606144 FAX - 008
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Middle channel; 2440MHz

Horizontal:

| T Paak P AV | QP PE e LTt Limat2 —— Tracel Trace2
g-_
S e S
T | il

Freq[GHz]

1 1542 5000 39.62 -0.05 3067 74 -34.38 3546 | Horizontal PK Pass
1 1542 5000 30.37 -0.05 3042 54 -23.63 3546 | Horizontal I Pass
2 2438.1250 50.52 77 4282 74 -23.48 3225 | Horizontal PK Pass
2 2438.1250 37.91 77 3021 54 -16.09 3225 | Horizontal Y Pass
3 5303.7500 5563 19,52 36.11 74 -18.37 253.1 | Horizontal PK Pass
3 5303.7500 46 66 19,52 2714 54 -7.34 253.1 | Horizontal Y Pass
4 7674.0000 42 65 36.51 6.14 74 -31.35 04 | Horizontal PK Pass
4 7674.0000 35.21 36.51 .3 54 -1B.79 04 | Horizontal v Pass
5 10081.5000 45 66 38.21 7.45 74 -28.34 263.5 | Horizontal PK Pass
5 10081.5000 37.84 38.21 -0.37 54 -16.16 263.5 | Horizontal Y Pass
B 13621.5000 4895 40.52 B.43 74 -25.05 158.4 | Horizontal PK Pass
& 13621.5000 42.19 40.52 1.67 54 -11.81 158.4 | Horizontal Y Pass

rial Pask No.58 and 60, Tangtou A

26606144 FAX 008
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Vertical:
LY Pesk & av | ar PK_ —— Limil Limaz —— Tracel Trace2
S
S PR ;
2 P o ———

Fraq[GHz]

1 1418.7500 3932 -0.48 9.8 74 -34.68 162.8 Vartical P Pass
1 1418.7500 3019 -0.48 30.67 54 -23.81 1528 Vertical AN Pass
2 2436.8750 50.25 77 42.55 T4 -23.75 54.8 Vertical PR Pass
2 2436.8750 38.28 7.7 30.58 54 -15.72 54.8 Vartical AN Pass
3 3783.1250 49 56 10.596 8.6 74 -24.44 2783 Vertical PK Pass
3 3793.1250 40.67 10.96 28.71 54 -13.33 2783 Vertical A Pass
4 6916.5000 4226 3527 6.99 74 -31.74 7.5 Vertical PK Pass
4 G916.5000 34.66 35.27 -0.61 54 -18.34 7.5 Vertical A Pass
5 10686.0000 46.88 39.06 T.B2 T4 2712 2432 Vertical PR Pass
5 106860000 3948 39.06 042 54 -14.52 2432 Vertical AN Pass
i 13920.0000 49.8 41.29 8.61 T4 “24.1 3601 Vertical PR Pass
5 13920.0000 42.57 41.29 1.28 54 -11.43 3601 Vertical A Pass

rial Park,No.58 and 80, Tangtou A

2BH0E 144 FAX: 008
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High channel: 2480MHz

Horizontal:
T Peak roOAY R PE —— Lirmnit1 Lirnat2 Tracel Tracad

[dBiuv])

Freg[GHz)

1 13425000 3887 -0.77 39.74 T4 -35.03 8.8 Horizantal P Pass
1 13425000 3027 -0.77 304 54 -23.73 8.8 Horizantal A Pass
2 24356250 54 .64 7.8 46.95 T4 -19.36 312.9 | Horizontal P Pass
2 24356250 3769 7.8 3o 54 -16.31 312.9 | Horizontal A Pass
3 4678.1250 53.69 15.08 38.63 T4 -20.1 401 Horizantal P Pass
3 4678.1250 4436 15.08 28.3 54 -9.64 401 Horizantal A Pass
4 T0E9.5000 42.08% 356 G449 T4 -3 2386 | Horizontal P Pass
4 T0E9.5000 34.21 356 -1.39 54 -19.749 2386 | Horizontal A Pass
8 S817.5000 44.07 ar.er 6.1 T4 -29.93 308.9 | Horizontal P Pass
8 S817.5000 3r ar.er -0.66 54 -16.649 308.9 | Horizontal A Pass
[ 13881.5000 50.27 41.45 582 74 -23.73 285 Huorizontal P Pass
G 13881.5000 42.37 41.45 0482 54 -11.63 285 Horizantal A Pass

FAX : DDBB-T5:
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Vertical:
[ 7 Peak ¥ AV | QP P —— Limit1 Lima2 —— Tracel Trace

=

R PP e

= SR

Freq|GHz]

1 1401.8750 38.84 -0.52 30.36 74 -35.18 10.9 Vartical Pk Pass
1 1401.8750 3065 -0.52 31.17 54 -23.35 10.9 Vertical A Pass
2 2435 6250 5358 7.69 4589 74 -20.42 3 Vartical PK Pass
2 2435 6250 3793 7.69 30.24 54 -16.07 3 Vartical A Pass
3 3564.3750 5082 9.95 40.87 74 -23.18 0 Vertical Pk Pass
3 35643750 38.69 9.95 28.74 54 -15.31 0 Vertical A Pass
4 7723.5000 43.02 36.59 6.43 74 -30.98 78.2 Vartical Pk Pass
4 7723.5000 3599 36.59 0.6 54 -18.01 78.2 Vertical A Pass
5 10626.0000 4665 38.98 7.67 74 2735 | 3089 | Vertical Pk Pass
5 10626.0000 39.2 38.98 0.22 54 -14.8 3089 | Vertcal A Pass
B 13950.0000 5052 41.37 9.15 74 2348 | 3065 | Vertical Pk Pass
B 13950.0000 4222 41.37 0.85 54 <178 | 3065 | Vertical A Pass

Note:

1. The emission levels of other frequencies are very lower than the limit and not show in test report.

2. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency.

3. . Data of measurement shown “---“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.

4. Measurements were conducted in all three modulation (GFSK, Pi/4 DQPSK, 8DPSK), and the worst case Mode
(GFSK) was submitted only.
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6.11.3. Restricted Bands Requirements
Bluetooth (GFSK, Pi/4-DQPSK, 8DPSK)mode have been tested, and the worst result GFSK model was report

as below
Frequency | Reading | Correct | Emission Limit Margin Polar | Detector
Factor Level
(MHz) (dBuV/m) dB/m | (dBuV/m) | (dBuV/m) (dB) H/V
Low Channel
2387 62.49 -8.76 53.73 74 20.27 H PK
2387 54.92 -8.76 46.16 54 7.84 H AV
2387 59.41 -8.73 50.68 74 23.32 V PK
2387 56.83 -8.73 48.10 54 5.90 V AV
2390 63.58 -8.76 54.82 74 19.18 H PK
2390 55.24 -8.76 | 46.48 54 7.52 H AV
2390 61.25 -8.73 52.52 74 21.48 V PK
2390 57.64 -8.73 48.91 54 5.09 V AV
High Channel
2483.5 60.71 -8.76 51.95 74 22.05 H PK
2483.5 53.94 -8.76 45.18 54 8.82 H AV
2483.5 59.05 -8.73 50.32 74 23.68 V PK
2483.5 54.35 -8.73 45.62 54 8.38 V AV

Note: Freq. = Emission frequency in MHz

Reading level (dBupV) = Receiver reading

Corr. Factor (dB) = Attenuation factor + Cable loss

Level (dBuV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated in standard

Margin (dB) = Level (dBuV) — Limits (dBuV)
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