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Spectrum I lu%:
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13. RADIATED SPURIOUS EMISSIONS
13.1 LIMITS

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20dB below that in the 100kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30dB instead of 20dB. Attenuation below the general limits
specified in 815.209(a) is not required.

Frequency (MHz) Qe el '\g?;;';ee?ri?t Quasi-peak(dBpV/m)@distance 3m
0.009-0.490 2400/F(kHz) 300 128.5~93.8
0.490-1.705 24000/F(kHz) 30 73.8~63
1.705-30.0 30 30 69.5
30~ 88 100 3 40
88~216 150 3 435
216 ~ 960 200 3 46
Above 960 500 3 54
NOTE:

(1) The emission limits for the ranges 9-90kHz and 110-490kHz are based on measurements employing a
linear average detector.
(2) The lower limit shall apply at the transition frequencies.

13.2 TEST PROCEDURES

1) Sequence of testing 9kHz to 30MHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Pre measurement:

--- The turntable rotates from 0<to 360<

--- The antenna height is 1.0 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum of all emissions
Final measurement:

--- Identified emissions during the pre measurement the software maximizes by rotating the turntable
position (0=to 360 and by rotating the elevation axes (0<to 3609).
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--- The final measurement will be done in the position (turntable and elevation) causing the highest
emissions with QP detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to
the limit and limit will be recorded. Also a plot with the graph of the pre measurement and the limit will be
stored.

2) Sequence of testing 30MHz to 1GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Pre measurement:

--- The turntable rotates from 0=to 360<

--- The antenna is polarized vertical and horizontal.
--- The antenna height changes from 1 to 4 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to
find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable rotates from 0<to 360 and antenna movement between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

3) Sequence of testing 1GHz to 18GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

7 0, N



Report No.:E202112291004-9 Page 63 of 89

--- The EUT was set into operation.

Pre measurement:

--- The turntable rotates from 0°to 360

--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 4 meter.

--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to find the
maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable rotates from 0<to 360 and antenna movement between 1 and 4 meter. This
procedure is repeated for both antenna polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization)
causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of
the pre measurement with marked maximum final measurements and the limit will be stored.

4) Sequence of testing above 18GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

VYVAlA N

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

Y 4

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions
--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Pre measurement:

--- The antenna is moved spherical over the EUT in different polarisations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected
emissions that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit
will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.

NOTE:

(a).The frequency from 9kHz to 150kHz, Set RBW=300Hz(for Peak&AVG), RBW=300Hz(for
Peak&AVG). the frequency from 150kHz to 30MHz, Set RBW=9kHz, RBW=9kHz, (for QP Detector).
(b).The frequency from 30MHz to 1GHz, Set RBW=120kHz, RBW=300kHz, (for QP Detector).
(c).The frequency above 1GHz, for Peak detector: Set RBW=1MHz, RBW=3MHz.
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(d).The frequency above 1GHz, for Avg detector: Set RBW=1MHz, if the EUT is configured to transmit
with duty cycle >98%, set VBW<RBW/100 (i.e.,10kHz) but not less than 10 Hz. if the EUT duty cycle is
<98%, set VBW=>1/T, Where T is defined in section 2.8.

22\



Report No.:E202112291004-9

13.3 TEST SETUP
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Figure 1. 9kHz to 30MHz radiated emissions test configuration
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Figure 4. 18GHz to 26.5GHz radiated emissions test configuration

13.4 DATA SAMPLE

30MHz to 1GHz

No. | Frequency | Reading Correct Result Limit Margin | Remark Pole
(MH2) (dBuV/m) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)

XXX XXX 37.06 -15.48 21.58 40.00 -18.42 QP Vertical

1GHz-18GHz

No. | Frequency | Reading Correct Result Limit Margin | Remark Pole
(MH2z2) (dBuV/m) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)

XXX XXX 65.45 -11.12 54.33 74.00 -19.67 peak Vertical

XXX XXX 63.00 -11.12 51.88 54.00 -2.12 AVG Vertical

Above 18GHz

No. | Frequency | Reading Factor Level Limit Margin Remark Pole
(MHz2) (dBuVv/m) (dB) (dBuV/m) | (dBuV/m) (dB)

XXX XXX 68.86 57.66 -11.20 83.54 25.88 peak Vertical

XXX XXX 68.89 -11.20 57.69 63.54 5.85 AVG Vertical

Frequency (MHz) = Emission frequency in MHz

Ant.Pol. (H/V)
Reading (dBuV)

Correction Factor (dB/m)

Resu

It (dBuV/m)

Limit (dBuV/m)
Margin (dB)

Peak
QP

AVG

= Antenna polarization

= Uncorrected Analyzer / Receiver reading

= Antenna factor + Cable loss — Amplifier gain
= Reading (dBuV) + Correction Factor (dB/m)

= Limit stated

in standard

= Remark Result (dBuV/m) — Limit (dBuV/m)
= Peak Reading

= Quasi-peak

Reading

= Average Reading

“\

Y o

J
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13.5 TEST RESULTS

Below 1GHz:

All models were pretested and only the worst modes and channels were recorded in this

report(3DH5-2402MHz).
Pre-scanned in three orthogonal panels,X,Y,Z.The worst cases mode (Z plane) were recorded in this report.

Mode: 3DH5
LowFrequency (2402MHz)

Environment:23.7°C/45%RH
Test Engineer:Tang Shenghui

Page 67 of 89

Date: 2022-03-26
Test Voltage: AC 120V/60Hz
Polarity:Horizontal

BOLO  dBu/m

Lamit1:
Mangin:

-

w_ | A !
. jllll. T |
,i |l" ﬁ"]' |'|-g‘|-II o ﬂ }n.wf _;E[ l J,.f: . |'1
LRl |IJ LA M ' o Pasebonnsd it Ly
R TR S T T s al L I
I I‘Ill /| I| Jr"klh'T"'|'II|~"'"|I||FJ"HhJ'Fl P Fiy
|'P
IJ
(1]
000 10D 22400 N .no 1800 1500 B2 .m0 .00 BiG_0 1000 MHz
Mo. | Frequency Reading Correction Result Limit Over Degree Height FRemark
(MHz) (dBuV) |factomdBim)| (dBuim) | (dBu'Y/m) {dB) (deq.) {cm)
1 §5.2900 62.70 -31.40 31.30 40.00 -8.70 167 200 QP
2 1822900 5T .85 -26.25 31.40 43.50 -12.10 0 140 QP
3 2569800 55.61 -25.11 30.50 46.00 -15.50 337 200 QP
4* 2792900 63.61 -24 31 39.30 46.00 -£.70 31 100 QP
5 398 6000 4855 -20.55 28.00 45.00 -18.00 76 200 QP
7982400 44 BT -11.55 3332 46.00 -12.68 301 100 QP
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Mode: 3DH5
Low Frequency (2402MHz) Date: 2022-03-26
Environment:23.7°C/45%RH Test Voltage: AC 120V/60Hz
Test Engineer: Tang Shenghui Polarity: \ertical
B dBuvm
Liimit1: —
Mangin:
40 _I & = E
- X s
& % L tp.,ji;h ]
] |"..,.". | il I'n . .hdrh I " |
'n'r. '1."'.|+II| |rI {Illlr ll"ILJ-"II‘|1 I"ril"'l,_'-'u JL}L a1t 'IJH*-‘.' Lo lrﬂ;l"k'q' lllllﬁ"’ld"ll.-'.:l“ﬁ'lill""n""'d“l'
AL YT i Wy g T il
i 18
!
I
IR
000 12700 .00 200 HB00 HI500 61200 70900 BOG.OD 1000.00 MH:
Mo. | Freguency Reading Cormrection Result Limnit Qver Degree Height Remark
{MHz) (dBuV) |factor{dBim)| {(dBuvim) | (dBu'/m) (dB) (deg.) {ocm)
1 308700 §1.32 -28.33 3289 40.00 -7.01 298 100 aP
2+ B4.3200 8515 -31.42 33.73 40.00 -5.27 B4 200 ap
3 278.3200 5789 -24.35 3364 45.00 -12.38 0 360 ap
4 399.5700 58.02 -20.51 3751 45,00 -5.49 11 100 ap
5 439 3400 5478 -19.12 3566 45.00 -10.34 11 100 ap
B 7972700 47 54 -11.56 3598 45.00 -10.02 124 100 ap
Remark:

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

2  Pre-scan all mode and recorded the worst case results in this report (TX-Low Channel(3Mbps))

3 Measuring frequencies from 9kHz to the 1GHz.

4  Radiated emissions measured in frequency range from 30MHz to 1GHz were made with an instrument using
Peak/Quasi-peak detector mode.

5  Data of measurement within this frequency range shown “ --- ”” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to be
measured.

6  The IF bandwidth of SPA between 30MHz to 1GHz was 120kHz.

-l &)

15
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Above 1GHz:
All models were pretested and only the worst modes were recorded in this report.
Pre-scanned in three orthogonal panels,X,Y,Z.The worst cases mode (Z plane) were recorded in this report.

Mode: DH5
Lowest Frequency (2402MHz) Date: 2022-03-21
Environment:25°C /60%RH Test Voltage: AC 120V/60Hz

Test Engineer: Lu Qiang

1 1272.4000 56.60 34.73 -21.87 68.30 33.57 200 134 Horizontal
2 3202.6000 55.13 38.92 -16.21 68.30 29.38 200 112 Horizontal
g 4804.0000 62.26 51.90 -10.36 74.00 22.10 200 139 Horizontal
4 5882.2000 50.45 47.83 -2.62 68.30 20.47 200 22 Horizontal
S 9244.0000 46.44 46.71 0.27 68.30 21.59 200 175 Horizontal
6 10888.5000 4431 48.21 3.90 74.00 25.79 200 308 Horizontal

1 4803.9760 -10.36 54.15 43.79 54.00 10.21 200 Horizontal

1 1394.2000 56.36 35.28 -21.08 74.00 38.72 100 170 Vertical
2 3671.2000 53.97 39.15 -14.82 74.00 34.85 100 333 Vertical
3 4803.4000 60.88 50.23 -10.65 74.00 23.77 200 80 Vertical
4 5891.2000 50.92 48.39 -2.53 68.30 19.91 100 124 Vertical
5 10388.0000 44.62 47.30 2.68 68.30 21.00 200 344 Vertical
6 14625.2000 41.78 49.59 7.81 68.30 18.71 200 46 Vertical

1 4804.0004 -10.66 53.47 42.81 54.00 11.19 199 115.7 Vertical

=1

10 BEdh
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Mode: DH5
Middle Frequency (2441MHz) Date: 2022-03-21
Environment:25°C/60%RH Test Voltage: AC 120V/60Hz

Test Engineer: Lu Qiang

1 1908.4000 55.52 35.23 -20.29 68.30 33.07 200 284 Horizontal
2 3679.6000 54.03 38.92 -15.11 74.00 35.08 200 359 Horizontal
g 4882.0000 64.40 54.28 -10.12 74.00 19.72 200 133 Horizontal
4 5893.6000 50.47 47.90 -2.57 68.30 20.40 200 65 Horizontal
S 9253.9000 46.88 46.99 0.11 68.30 21.31 200 213 Horizontal
6 10891.8000 44.66 48.59 3.93 74.00 2541 200 29 Horizontal

1 4882.0000 -10.12 58.17 48.05 54.00 5.95 200 11 Horizontal

1 1989.4000 56.20 36.36 -19.84 68.30 31.94 100 281 Vertical
2 3254.2000 55.39 38.92 -16.47 68.30 29.38 100 358 Vertical
3 4882.0000 63.28 53.21 -10.07 74.00 20.79 200 72 Vertical
4 5885.8000 51.05 48.46 -2.59 68.30 19.84 100 309 Vertical
S 8894.2000 47.35 45.68 -1.67 68.30 22.62 100 223 Vertical
6 11456.1000 44.90 48.78 3.88 74.00 25.22 200 18 Vertical

1 4882.0244 -10.07 58.52 48.45 54.00 5.55 200 94.7 Vertical

pay |

ol .Y |
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Mode: DH5
Highest Frequency (2480MHz) Date: 2022-03-21
Environment:25°C/60%RH Test Voltage: AC 120V/60Hz

Test Engineer: Lu Qiang

1 1263.4000 57.32 35.55 -21.77 68.30 32.75 200 118 Horizontal
2 2287.0000 55.89 37.29 -18.60 74.00 36.71 200 215 Horizontal
g 3546.4000 53.85 38.55 =580 68.30 29.75 100 299 Horizontal
4 4960.0000 63.37 54.38 -8.99 74.00 19.62 200 136 Horizontal
S 5901.4000 51.09 48.42 -2.67 68.30 19.88 200 71 Horizontal
6 10866.5000 44.32 48.00 3.68 74.00 26.00 100 110 Horizontal

1 4960.0000 -8.99 59.66 50.67 54.00 3.33 200 1.4 Horizontal

1 1396.0000 57.34 36.27 -21.07 74.00 37.73 200 332 Vertical
2 2254.6000 55.91 37.11 -18.80 74.00 36.89 200 324 Vertical
3 3306.4000 54.91 39.15 -15.76 68.30 29.15 200 106 Vertical
4 4960.0000 62.55 53.88 -8.67 74.00 20.12 200 76 Vertical
S 5897.8000 50.74 48.28 -2.46 68.30 20.02 100 336 Vertical
6 8844.7000 47.65 46.40 -1.25 68.30 21.90 100 300 Vertical

1 4960.0000 -8.67 57.03 48.36 54.00 5.64 199 98.1 Vertical
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Mode: 3DH5
Lowest Frequency (2402MHz) Date: 2022-03-21
Environment:25°C/60%RH Test Voltage: AC 120V/60Hz

Test Engineer: Lu Qiang

1 1234.6000 56.61 34.57 -22.04 74.00 39.43 200 344 Horizontal
2 1987.6000 55.30 35.10 -20.20 68.30 33.20 100 347 Horizontal
g 3202.6000 55.95 39.74 -16.21 68.30 28.56 100 145 Horizontal
4 4804.0000 61.29 50.93 -10.36 74.00 23.07 200 132 Horizontal
S 5873.8000 50.59 47.93 -2.66 68.30 20.37 200 76 Horizontal
6 6755.8000 51.46 45.81 -5.65 68.30 22.49 100 227 Horizontal

1 4803.0632 -10.36 45.61 35.25 54.00 18.75 200 11 Horizontal

1 1357.0000 56.62 35.35 -21.27 74.00 38.65 200 71 Vertical
2 3069.4000 55.34 39.41 -15.93 68.30 28.89 200 246 Vertical
3 4804.0000 60.03 49.38 -10.65 74.00 24.62 200 63 Vertical
4 5899.0000 50.89 48.44 -2.45 68.30 19.86 200 360 Vertical
S 6616.0000 50.27 45.96 -4.31 68.30 22.34 100 246 Vertical
6 11305.4000 44.29 48.55 4.26 74.00 25.45 100 51 Vertical

1 4804.0240 -10.65 50.16 39.51 54.00 14.49 199 114.4 Vertical
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Mode: 3DH5
Middle Frequency (2441MHz) Date: 2022-03-21
Environment:25°C/60%RH Test Voltage: AC 120V/60Hz

Test Engineer: Lu Qiang

1 1237.0000 57.06 35.09 -21.97 74.00 38.91 200 156 Horizontal
2 2228.2000 55.95 37.69 -18.26 74.00 36.31 100 279 Horizontal
g 4882.6000 64.35 54.23 -10.12 74.00 19.77 200 134 Horizontal
4 5887.0000 50.40 47.80 -2.60 68.30 20.50 100 271 Horizontal
S 7000.0000 49.24 46.50 -2.74 68.30 21.80 200 99 Horizontal
6 11254.8000 44.26 48.37 4.11 74.00 25.63 100 98 Horizontal

1 4870.6620 -10.12 39.35 29.23 54.00 24.77 200 Horizontal

1 1079.2000 57.14 35.11 -22.03 74.00 38.89 200 66 Vertical
2 1348.6000 57.07 35.72 -21.35 74.00 38.28 100 47 Vertical
3 4882.0000 62.57 52.50 -10.07 74.00 21.50 200 74 Vertical ﬁ
4 5887.6000 51.22 48.65 -2.57 68.30 19.65 200 205 Vertical
5 6614.2000 50.73 46.42 -4.31 68.30 21.88 200 331 Vertical E
6 11319.7000 44.67 48.83 4.16 74.00 25.17 100 305 Vertical

1 4882.0488 -10.07 54.71 44.64 54.00 9.36 200 95.6 Vertical
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Mode: 3DH5

Highest Frequency (2480MHz)

Environment:25°C/60%RH

Test Engineer: Lu Qiang

Page 74 of 89

Date: 2022-03-21
Test Voltage: AC 120V/60Hz

Suspected Data List

Reading Ao : ]
Freq. Level Factor Limit Margin Height Angle ]
NGO [MHZ] [dBuV/m] | 14Byv/m] | [dB] [dBuV/m] [dB] [cm] [] P
1 1241.2000 56.61 34.75 -21.86 68.30 33.55 100 334 Horizontal
2 1942.0000 55.16 35.39 -19.77 68.30 32.91 100 353 Horizontal
3 3743.2000 54.45 39.59 -14.86 74.00 34.41 200 82 Horizontal
4 4960.0000 63.33 54.34 -8.99 74.00 19.66 200 131 Horizontal
5 5888.2000 52.35 49.76 -2.59 68.30 18.54 200 302 Horizontal
6 10187.8000 45.17 47.03 1.86 68.30 21.27 100 80 Horizontal
AV Final Data List
AV AV AV
NO Freq. Factor Reading Value AV Limit Mardin Height Angle Polarity
: [MHz] [dB] [dBuV/m] | [dBuV/m |  [dBuV/m] i Bg] [cm] [
]
1 4960.0000 -8.99 55.50 46.51 54.00 7.49 200 1.7 Horizontal
Suspected Data List
Reading Ao ; q
Freq. Level Factor Limit Margin Height Angle -
NI [MHz] [dBuV/m] | r4puvim] | [dB] [dBuV/m] [dB] [cm] [9 Rty
1 1116.4000 57.77 35.63 -22.14 74.00 38.37 200 175 Vertical
2 1393.0000 56.51 35.42 -21.09 74.00 38.58 100 61 Vertical
3 3606.4000 54.94 39.34 -15.60 74.00 34.66 200 151 Vertical
4 4960.0000 62.78 54.11 -8.67 74.00 19.89 200 66 Vertical
5 5891.2000 50.33 47.80 -2.53 68.30 20.50 100 80 Vertical
6 9172.5000 45.54 46.51 0.97 74.00 27.49 100 32 Vertical
AV Final Data List
AV AV AV
Freq. Factor Reading Value AV Limit . Height Angle .
NS, [MHZ] [dB] [dBuV/m] | [dBuV/m | [dBuV/m] '\’Bré’]'” [cm] [] PO
]
1 4960.0000 -8.67 52.01 43.34 54.00 10.66 190 97 Vertical
Remark:
1 Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2 The amplitude of 18GHz to 26.5GHz spurious emission that is attenuated by more than 20dB below the

permissible limit has no need to be reported.
3 Measurements above show only up to 6 maximum emissions noted, or would be lesser if no specific
emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and considered that's
already beyond the background noise floor.
4 Radiated emissions measured in frequency above 1000MHz were made with an instrument using Peak
detector mode and average detector mode of the emission shown in Actual FS column.

Y |

Vo
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5 Spectrum setting:
a. Peak Setting 1GHz-26.5GHz, RBW = 1MHz, VBW = 1MHz, Sweep time = auto.
b. AV Setting 1GHz-26.5GHz, Set RBW=1MHz, if the EUT is configured to transmit with duty cycle
>98% > set VBW<RBW/100 (i.e.,10kHz) but not less than 10 Hz. if the EUT duty cycle is <98% - set
VBW>1/T, Where T is defined in section 2.8.

Test result: The unit does meet the requirements.

g A

\ X2
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Above 18GHz:
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All models were pretested and only the worst modes were recorded in this report(3DH5).

Pre-scanned in three orthogonal panels,X,Y,Z.The worst cases mode (Z plane) were recorded in this report.

Mode: 3DH5

Lowest Frequency (2402MHz)

Environment:25°C/60%RH

Test Engineer: Lu Qiang

Date: 2022-03-26
Test Voltage: AC 120V/60Hz

Suspected Data List
Reading S : q
Freq. Level Factor Limit Margin Height Angle -
N [MHz] [dBuV/m] | r4puvim] | [dB] [dBuV/m] [dB] [cm] [9 PRI
1 18357.4250 57.93 46.39 -11.54 83.54 37.15 150 211 Horizontal
2 19452.2250 57.30 46.35 -10.95 83.54 37.19 150 116 Horizontal
3 21657.9750 55.29 45.36 -9.93 83.54 38.18 150 265 Horizontal
4 22884.1000 54.26 45.25 -9.01 83.54 38.29 150 339 Horizontal
5 24418.7750 53.91 45.75 -8.16 83.54 37.79 150 317 Horizontal
6 26118.7750 53.80 45.70 -8.10 83.54 37.84 150 328 Horizontal
Suspected Data List
Reading _ . .
Freq. Level Factor Limit Margin Height Angle .
N [MHz] [dBuV/m] | r4puvim] | [dB] [dBuV/m] [dB] [cm] [9 PRI
1 18470.9000 56.53 45.04 -11.49 83.54 38.50 150 251 Vertical
2 18946.9000 56.37 45.22 -11.15 83.54 38.32 150 101 Vertical
3 19980.9250 55.77 4491 -10.86 83.54 38.63 150 340 Vertical
4 21662.2250 54.41 44.48 -9.93 83.54 39.06 150 318 Vertical
5 22897.7000 54.30 45.30 -9.00 83.54 38.24 150 221 Vertical
6 25635.9750 53.34 45.41 -7.93 83.54 38.13 150 318 Vertical

g A

\-
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Mode: 3DH5

Lowest Frequency (2441MHz)

Environment:25°C/60%RH

Test Engineer: Lu Qiang

Page 77 of 89

Date: 2022-03-26
Test Voltage: AC 120V/60Hz

Suspected Data List

Reading - . .
Freq. Level Factor Limit Margin Height Angle -
N, [MHZ] [dBpV/m] | 4B vim] | [dE] [dBuV/m] [dB] [cm] [] FOETY
1 18566.1000 56.77 45.34 -11.43 83.54 38.20 150 2 Horizontal
2 20552.1250 55.57 4511 -10.46 83.54 38.43 150 180 Horizontal
g 21854.7500 54.46 4451 -9.95 83.54 39.03 150 2 Horizontal
4 22748.5250 54.12 45.00 -9.12 83.54 38.54 150 54 Horizontal
S 23756.6250 54.30 45.79 -8.51 83.54 37.75 150 307 Horizontal
6 25425.6000 53.38 45.60 -7.78 83.54 37.94 150 73 Horizontal
Suspected Data List
Reading - . .
Freq. Level Factor Limit Margin Height Angle -
N, [MHZ] [dBpV/m] | 4By im] | [dB] [dBuV/m] [dB] [cm] [] FOETY
1 18308.9750 57.15 45.59 -11.56 83.54 37.95 150 339 Vertical
2 20066.3500 55.24 44.43 -10.81 83.54 51920 150 223 Vertical
3 21166.6750 55.90 45.62 -10.28 83.54 37.92 150 149 Vertical
4 22595.1000 54.46 45.18 -9.28 83.54 38.36 150 74 Vertical
S 23417.0500 53.99 45.24 -8.75 83.54 38.30 150 32 Vertical
6 26279.8500 54.30 46.56 -7.74 83.54 36.98 150 318 Vertical

- S/

\
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Mode: 3DH5

Lowest Frequency (2480MHz)

Environment:25°C/60%RH

Test Engineer: Lu Qiang

Page 78 of 89

Date: 2022-03-26
Test Voltage: AC 120V/60Hz

Suspected Data List

Reading - . .
Freq. Level Factor Limit Margin Height Angle -
N, [MHZ] [dBpV/m] | 4B vim] | [dE] [dBuV/m] [dB] [cm] [] FOETY
1 18287.7250 56.98 45.41 -11.57 83.54 38.13 150 253 Horizontal
2 19496.8500 56.60 45.68 -10.92 83.54 37.86 150 72 Horizontal
3 20909.1250 54.89 44.58 SLrs il 83.54 38.96 150 359 Horizontal
4 22116.9750 54.37 44.54 -9.83 83.54 39.00 150 317 Horizontal
S 24146.7750 54.19 45.97 -8.22 83.54 37.57 150 201 Horizontal
6 26281.1250 53.36 45.62 -7.74 83.54 37.92 150 72 Horizontal
Suspected Data List
Reading - . .
Freq. Level Factor Limit Margin Height Angle -
N, [MHZ] [dBpV/m] | 4By im] | [dB] [dBuV/m] [dB] [cm] [] FOETY
1 18468.7750 56.78 45.29 -11.49 83.54 38.25 150 95 Vertical
2 19802.8500 55.87 45.01 -10.86 83.54 38.53 150 10 Vertical
3 21447.6000 54.78 44.72 -10.06 83.54 38.82 150 19 Vertical
4 23373.7000 54.14 45.37 -8.77 83.54 38.17 150 287 Vertical
S 24882.8750 54.00 46.00 -8.00 83.54 37.54 150 201 Vertical
6 26295.1500 53.63 45.92 -7.71 83.54 37.62 150 158 Vertical

BS\NY 4
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14. RESTRICTED BANDS OF OPERATION

141 LIMITS

Section 15.247(d) In addition, Radiated emissions which fall in the restricted bands, as defined in 815.205(a),
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must also comply with the radiated emission limits specified in 8.5.209(a) (see 8.5.205(c)).

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 71.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 4.17775 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 - 75.2 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 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
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 - 12.293 167.72 - 173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400
13.36 - 13.41
Quasi-peak(pV/m) Measurement - .
Frequency (MHz) distance(m) Quasi-peak(dBpV/m)@distance 3m
0.009-0.490 2400/F(kHz) 300 128.5~93.8
0.490-1.705 24000/F(kHz) 30 73.8~63
1.705-30.0 30 30 69.5
30 ~ 88 100 3 40
88~216 150 3 435
216 ~ 960 200 3 46
Above 960 500 3 54

A URINY 4



Report No.:E202112291004-9 Page 80 of 89

14.2 TEST PROCEDURES

1) The EUT is placed on a turntable, which is 1.5m above the ground plane.

2) The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3) EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emission.

4) Set the spectrum analyzer in the following setting in order to capture the lower and upper band-edges of the
emission:
a) PEAK:RBW=1MHz/VBW=1MHz / Sweep=AUTO.

b) AVERAGE: RBW=1MHz / VBW=1/T / Sweep=AUTO.
5) Repeat the procedures until all the PEAK and AVERAGE versus polarization are measured.

143 TEST SETUP
Antenna
e tower
‘ Horn

> 3Mm < —

EUT _\ | | antenna
am

/ Spectrum

. A analyzer

Turntable 15m v
; Im i
A Ay 30cm - Pre-amp _\_g o=
[ | ]
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14.4 TEST RESULTS

All models were pretested and only the worst modes were recorded in this report.
Pre-scanned in three orthogonal panels,X,Y,Z.The worst cases mode (Z plane) were recorded in this report.

DH5

Lowest Channel
Frequency 2402MHz
Environment: 25°C/60%RH
Tested By: Lu Qiang
Detector mode: Peak

Voltage: DC 3.85V
Date: 2022-03-21
Polarity: Horizontal

140
1304
1204
1104
1004 -
904
8o+
704
60+
50 41 L e
404
304
204
104

Level[dBuVim]

4 4 4 4 4 y
238G 2394G 2.408G 2422G 24366 245G

Frequency[Hz]

0 + + + +
231G 23246 2338G 2352G 23666

Detector mode: Peak Polarity: Vertical

1401

1304+
1204+
1104+
100 4+ *°
_. %0+
gso--
é 704
2 et
- 50 4 ‘1 —
404
304
204
104+
331 G 2 3;46 2 31‘38@ 2 SéZG 2 SK;SG 2 S.SG 2 3!;4@ 2 4[‘)86 2 42‘2@ 2 4éGG 2 4‘5G
Frequency[Hz]
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBpV/m dB dBuV/m dB cm °
1 | 2310.0000 | 45.88 49.81 3.93 74.00 24.19 100 215 Horizontal /
2 | 2386.0340 | 48.93 52.05 3.12 74.00 21.95 200 141 Horizontal /
3 | 2390.0000 | 46.14 49.27 3.13 74.00 24.73 100 80 Horizontal /
4 | 2402.0640 95.76 98.96 3.20 74.00 -24.96 200 215 Horizontal No limit
1 | 2310.0000 | 46.83 51.34 451 74.00 22.66 100 30 Vertical /
2 | 2389.2260 | 48.40 52.68 4.28 74.00 21.32 200 113 Vertical /
3 | 2390.0000 | 46.54 50.81 4.27 74.00 23.19 200 215 Vertical /
4 | 2401.9240 97.23 101.39 4.16 74.00 -27.39 200 113 Vertical No limit
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Lowest Channel

Frequency 2402MHz
Environment: 25°C/60%RH
Tested By: Lu Qiang
Detector mode: Average

1401
1304
1204
1104
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Voltage: DC 3.85V
Date: 2022-03-21
Polarity: Horizontal

1004+ 4
_ 804 f
£ aod I
g ot =
2 601 ’
- s0f 1
40 4yl 6. __JI \ A
304
204
104
331 G 2.3;46 2 3;86 2 3;26 2.3éGG 2.3‘86 2 3546 2.4[‘)86 2 4éZG 2.4;66 2.4‘56
Frequency[Hz]
Detector mode: Average Polarity: Vertical
140 —
1304+
1204+
1104
1004+ =
_ 90+ |
§ 80+ |
g 70+ 1
2 et {
ol w1 )
304
204
104 @
33113 2 3;46 2 31‘38G 2 3é2G 2 SéﬁG 2 S.BG 2 3!;4G 2 4[‘)86 2 4;2G 2 4;66 2 4‘5G ?
Frequency[Hz] !
N\
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBuV/m dB dBuV/m dB cm <
1 2310.0000 35.79 39.72 3.93 54.00 14.28 200 5 Horizontal /
2 2388.7640 37.36 40.49 3.13 54.00 13.51 200 280 Horizontal /
3 2390.0000 36.35 39.48 3.13 54.00 14.52 100 80 Horizontal /
4 | 2402.0780 95.34 98.54 3.20 54.00 -44.54 200 212 Horizontal No limit
1 2310.0000 36.23 40.74 451 54.00 13.26 200 81 Vertical /
2 2388.9040 37.40 41.68 4.28 54.00 12.32 200 121 Vertical /
3 2390.0000 36.91 41.18 4.27 54.00 12.82 200 299 Vertical /
4 | 2401.9380 | 96.88 101.04 4.16 54.00 -47.04 200 112 Vertical No limit
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Highest Channel
Frequency 2480MHz
Environment: 25°C/60%RH
Tested By: Lu Qiang
Detector mode: Peak

140+
1304+
1204+
101+

Page 83 of 89

Voltage: DC 3.85V

Date: 2022-03-21

Polarity: Horizontal

1004+ »
. a0+
§ 80+
g 704
2 60t )
- sof v _y
404
304
204
104
3456 2 4;56 2 4‘66 2 4(‘556 2 4‘7@ 2 4;56 2 4‘8@ 2 4%;5@ 2 4‘96 2 4éSG 2 éG
Frequency[Hz]
Detector mode: Peak Polarity: Vertical
140 +
1304+
1204+
1104
1004 *!
_ s+
E 804
g 704+
R
- sof * o’
404
ol 5o
104+
245G 2.455G 246G 2.465G 247G 24756 248G 2.485G 249G 2.495G 25G
Frequency[Hz]
Af
S,
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBpV/m dB dBuV/m dB cm 2
1 | 2479.9200 98.02 102.28 4.26 74.00 -28.28 200 231 Horizontal No limit
2 2483.5000 46.32 50.65 4.33 74.00 23.35 100 327 Horizontal /
3 2483.5750 49.30 53.63 4.33 74.00 20.37 200 280 Horizontal /
4 2500.0000 46.45 51.10 4.65 74.00 22.90 100 80 Horizontal /
1 | 2480.1350 | 99.53 103.21 3.68 74.00 -29.21 200 108 Vertical No limit
2 2483.5000 46.56 50.25 3.69 74.00 23.75 100 280 Vertical /
3 2500.0000 47.43 51.18 3.75 74.00 22.82 200 80 Vertical /
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Highest Channel

Frequency 2480MHz
Environment: 25°C/60%RH Voltage: DC 3.85V
Tested By: Lu Qiang Date: 2022-03-21
Detector mode: Average Polarity: Horizontal
140
130+
120+
1104+
1004 !
ol A
£ aod "l
g ot 1
2 601 \
s T —
ig / (SEPEPL *
304
204
104
3456 2 4;56 2 4.66 2.4éSG 2.4.76 2 4;56 2.4.86 2 4%.356 2 4.96 2 4E.JSG 2 éG
Frequency[Hz]
Detector mode: Average Polarity: Vertical
140+
130+
120+
1104 :
1004+ /
. 90+ '/*\
S st \
@ 704 1
- sof 7
ig ey e ot \v P s
304
204
104+
3456 2 4;5G 2 4.GG 2 AéSG 2 4‘7G 2 4;5G 2 4‘86 2 4é5G 2 4‘9G 2 45;5G 2 éG
Frequency[Hz]
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBuV/m dB dBuV/m dB cm >
1 | 2480.1350 | 97.80 102.06 4.26 54.00 -48.06 200 228 Horizontal No limit
2 2483.5000 36.09 40.42 4.33 54.00 13.58 100 181 Horizontal /
3 2484.6900 37.47 41.82 4.35 54.00 12.18 200 149 Horizontal /
4 2500.0000 35.93 40.58 4.65 54.00 13.42 100 137 Horizontal /
1 | 2480.1600 | 99.18 102.86 3.68 54.00 -48.86 200 112 Vertical No limit
2 2483.5000 35.93 39.62 3.69 54.00 14.38 200 243 Vertical /
3 2485.5600 37.34 41.04 3.70 54.00 12.96 100 87 Vertical /
4 2500.0000 36.25 40.00 3.75 54.00 14.00 200 177 Vertical /
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3DH5
Lowest Channel
Frequency 2402MHz
Environment: 25°C/60%RH
Tested By: Lu Qiang
Detector mode: Peak

140

1304+

1204+
101+
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Voltage: DC 3.85V
Date: 2022-03-21
Polarity: Horizontal

1004+ *
. a0+
§ 80+
g 704
2 60t
- 5040 3 o
404
304
204
104
3316 23;2@ 231‘34@ 23;66 23;8@ 23‘76 ZSéZG 23!‘34@ 24(‘)6@ 241‘86 24‘3@
Frequency[Hz]
Detector mode: Peak Polarity: Vertical
140 +
1304+
1204+
1104
100+ *°
_ s+
E 804
g 70+
R
504 * r
404 —
304 =TRO
204
104+
331 G 2 3;26 2 3;46 2 3;66 2 3;86 2 3‘76 2.3éZG 2 3é4G 2 4(‘)66 2.41‘86 2.4‘36 E
Frequency[Hz]
oV
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBpV/m dB dBuV/m dB cm 2
1 2310.0000 46.20 50.13 3.93 74.00 23.87 200 233 Horizontal /
2 2375.7360 48.29 51.36 3.07 74.00 22.64 200 242 Horizontal /
3 2390.0000 46.66 49.79 3.13 74.00 24.21 200 236 Horizontal /
4 | 2402.1720 | 9574 98.94 3.20 7400 | -2494 | 200 225 Horizontal No limit
1 2310.0000 46.54 51.05 451 74.00 22.95 100 4 Vertical /
2 2382.3240 48.66 53.01 4.35 74.00 20.99 200 249 Vertical /
3 2390.0000 46.49 50.76 4.27 74.00 23.24 200 80 Vertical /
4 | 2402.0040 | 97.84 102.00 4.16 74.00 -28.00 200 113 Vertical No limit
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Lowest Channel
Frequency 2402MHz
Environment: 25°C/60%RH
Tested By: Lu Qiang
Detector mode: Average

Level[dBuV/m]

140+
1301+
120+
1104+
1004+
90+
80+
704+
601+
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Voltage: DC 3.85V
Date: 2022-03-21
Polarity: Horizontal

501
40 ¢

304
204
104+

0

231G

2322G 2334G

Detector mode: Average

Level[dBuV/m]

140
1304+
1204
1104
1004+
004
80+
704
60+

2.346G

2.358G

237G
Frequency[Hz]

2.382G

Polarity: Vertical

2394G 2.406G

2.418G

243G

ig" pe jk
304
)
104+
3316 23;2G 231‘34G 23;613 ZSéBG 2?:76 QSéZG 23!;4G 24(l)GG 24;86 24‘3G
Frequency[Hz] E
=D\
—
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBuV/m dB dBuV/m dB cm <
1 | 2310.0000 35.61 39.54 3.93 54.00 14.46 100 192 Horizontal /
2 | 2381.1120 37.37 40.46 3.09 54.00 13.54 200 159 Horizontal /
3 | 2390.0000 35.78 38.91 3.13 54.00 15.09 200 60 Horizontal /
4 | 2402.1120 95.28 98.48 3.20 54.00 -44.48 200 221 Horizontal No limit
1 | 2310.0000 36.32 40.83 451 54.00 13.17 200 144 Vertical /
2 | 2386.3800 37.49 41.80 4.31 54.00 12.20 100 141 Vertical /
3 | 2390.0000 35.97 40.24 4.27 54.00 13.76 200 302 Vertical /
4 | 2402.1480 97.34 101.49 4.15 54.00 -47.49 200 122 Vertical No limit
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Highest Channel
Frequency 2480MHz

Environment: 25°C/60%RH

Tested By: Lu Qiang
Detector mode: Peak

140+
1304+
1204+
101+
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Voltage: DC 3.85V

Date: 2022-03-21

Polarity: Horizontal

1004+ +!
. 90+
§ 80+
g 704
2 60t
- s £ 2 B
404+
304
204
104
3456 2 4;56 2 4‘66 2 4(‘556 2 4‘7@ 2 4;56 2 4‘8@ 2 4%;5@ 2 4‘96 2 4éSG 2 éG
Frequency[Hz]
Detector mode: Peak Polarity: Vertical
140 +
130+
120 4+
1104+
1004+ !
_ s+
E 804
g 70+
ERCE ;
- sof < +
404
—
304 4
204 &74
104+
3456‘ 2 4;56‘ 2 4.6(3 2.4{;56 2.4‘7G 2 4;56‘ 2.4‘86 2 4%;56 2 4‘96 2 4556‘ 2 éG
Frequency[Hz]
AR)]
/
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBpV/m dB dBuV/m dB cm 2
1 | 2479.9900 | 98.17 102.43 4.26 74.00 -28.43 200 230 Horizontal No limit
2 2483.5000 47.65 51.98 4.33 74.00 22.02 100 333 Horizontal /
3 2483.5650 48.52 52.85 4.33 74.00 21.15 200 223 Horizontal
4 2500.0000 47.04 51.69 4.65 74.00 22.31 200 136 Horizontal /
1 | 2479.8000 | 99.74 103.42 3.68 74.00 -29.42 200 109 Vertical No limit
2 2483.5000 46.09 49.78 3.69 74.00 24.22 200 167 Vertical /
3 2483.5450 50.86 54.55 3.69 74.00 19.45 200 120 Vertical /
4 2500.0000 46.21 49.96 3.75 74.00 24.04 100 58 Vertical /




Report No.:E202112291004-9

Highest Channel
Frequency 2480MHz
Environment: 25°C/60%RH
Tested By: Lu Qiang
Detector mode: Average

Level[dBuV/m]

140+
1301+
120+
1104+
1004+
90+
80+
704+
601+
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Voltage: DC 3.85V
Date: 2022-03-21
Polarity: Horizontal

50+
40

304
204
104+

0

245G

2.455G 246G

Detector mode: Average

140
1304+
1204
1104

2475G 248G 2.485G 249G 2.495G 25G

Frequency[Hz]

2.465G 247G

Polarity: Vertical

\ ~ ./

1004+ /’\1

90+ A

E 804 / 4

g nf t

2 et \

o .

304

204

104

3456 2 4;56 2 4IGG 2 AéSG 2 4‘7G 2 4;56 2 4‘8G 2 4é5G 2 4‘9G 2 45;56 2 éG

Frequency[Hz]
No. | Frequency | Reading Level Factor Limit Margin | Height | Angle Pole Remark
MHz dBuV/m | dBuV/m dB dBuV/m dB cm >
1 | 2480.0350 97.72 101.98 4.26 54.00 -47.98 200 229 Horizontal No limit
2 | 2483.5000 35.72 40.05 4.33 54.00 13.95 200 144 Horizontal /
3 | 2487.8250 37.48 41.89 4.41 54.00 12.11 200 280 Horizontal /
4 | 2500.0000 35.96 40.61 4.65 54.00 13.39 100 80 Horizontal /
1 | 2480.0300 99.27 102.95 3.68 54.00 -48.95 200 111 Vertical No limit
2 | 2483.5000 36.44 40.13 3.69 54.00 13.87 100 261 Vertical /
3 | 2487.6650 37.61 41.32 3.71 54.00 12.68 200 310 Vertical /
4 | 2500.0000 36.33 40.08 3.75 54.00 13.92 200 297 Vertical /
Remark:

1) Max field strength in 3m distance. No any other emission which falls in restricted bands can be detected
and be reported.
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APPENDIX A. PHOTOGRAPH OF THE TEST CONNECTION DIAGRAM
Please refer to the attached document E202112291004-26-Test photo.
APPENDIX B. PHOTOGRAPH OF THE EUT

Please refer to the attached document E202112291004-27-EUT photo.
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