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Appendix A: Test Results of Conducted Test

Test Result of 6 dB Bandwidth
IEEE802.15.4

Channel Frequency 6 dB Bandwidth Limit

Channel Result
(MHz) (kHz) (kHz)

Low Channel 2405 1158.8 > 500

Middle Channel 2440 1198.8

Pass

> 500 Pass
High Channel 2475 1203.8 > 500

Pass
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High Channel
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Test Result of 99% Occupied Bandwidth

IEEE802.15.4

Channel

Channel Frequency (MHz)

99% Bandwidth (MHz)

Low Channel

2405

2.22

Middle Channel

2440

2.22

High Channel

2475

2.24

Low Channel

Middle Channel

Spectrum = Spectrum =
Ref Level 20.00 d@m  Offset 12.00 db @ RBW 30 khz Ref Level 20.00 dBm _ Offset 12.00 0B @ RBW 30 kHz
o At 2008 SWT  63.2 us @ VBW 100 kHz Mode Auto FFT o att 20dB  SWT  63.2 ps @ VBW 100kHz Mode Auto FFT
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Type | Ref | Tre | X-value | Y-value | _Function | Function Result | Type | Ref | Tre | X-value [ ¥-value | _Function | Function Result |
W1 T 2,40502 GHz 2.80 dBm M1 2.44002 GHz 2,37 dém
11 1 2,4032011 GHz -12,08 dém oce Bw 2.217782218 MHz T1 1 24382011 GHz -12,56 dém Oce Bw 2,222777223 MHz
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High Channel
Spectrum =
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Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2,47502 GHz 2,31 dem
T1 1 24738961 GHz -13.22 dem Occ Bw 2,237762238 MHz
T2 1 2.47613387 GHz -13.51 dem
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Test Result of Power Spectral Density
IEEE802.15.4

Channel . "
Channel Frequenc Power Density Limit Result
(l\(jIHz) y (dBm/3kHz) (dBm/3kHz)

Low Channel 2405 -4.07 8 Pass

Middle Channel 2440 -4.36 8 Pass

High Channel 2475 -4.52 8 Pass

Low Channel Middle Channel

Spectrum = Spectrum =
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1M1 1 2.4050764 GHz ~4.07 dBm M1 1 2.4400754 GHz ~4.36 dBm
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High Channel

Spectrum =
Ref Level 20.00 d2m Offset 12.00 dB & RBW 3 kHz
o ALt 20 dB SWT 632.1 s & VBW 10 kHz Mode Auto FFT
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A TUVRheinland®

Prufbericht - Nr.: Seite A4 von A5
Test Report No. CN221AUQ (P15C-IEEE802.15.4) 001 Page A4 of A5

Test Result of Conducted Spurious Emissions, Tx Mode
IEEE802.15.4

Low Channel Middle Channel

Spectrum = Spectrum =
Ref Level 20.00 dém  Offset 12.00 dB e RBW 100 kHz Ref Level 20.00 dém  Offset 12.00 0B w RBW 100 kHz
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Test Result of Conducted Band Edge, Tx Mode

IEEE802.1

5.4

Low Channel

High Channel
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Appendix B: Test Results of Radiated Spurious Emissions & Mains

Conducted Emission Test
Band Edges, 2.31GHz ~ 2.9GHz

IEEE802.15.4
Low Channel (Horizontal) Peak Low Channel (Vertical) Peak

d.

. Linkou Dist, . New Taipei City 244, Taiwan(R.0.C,) N a0, Linkou Dist, . New Taipei City 244, Taiwan(R.0.C,)
g Fax: +886-2172-1322 g Tel 1000 Fax: +886-2172-1322
k. " ¥ ®
TOVRheinland TOVRheinland
120Level (@BuVIm) Date: 2022-10-03 120Level (dBuVim) Date: 2022-10-03
110 10|
90 90)
FCC_NCC_IC Class B_PK FCC_NCC_IC Class B_PK
70 70
FCC_NCC_IC Class B_AVG 1 FCC_NCC_IC t_lass B_AVG
50| s 50|
30| 30)
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase lote Freq Level Level Factor Line Limit Remark Pol/Phase lote
Wiz dBuV/m  dBuV  dB/m dBuV/m CE] cm  deg Wiz dBuV/m  dBuv  dB/m dBuV/m a8 o deg
1 2380.68 53.40 15.85 37.55 74.00 -20.60 334 294 Peak Horizontal 1 2360.39 53.09 15.82 37.27 74.00 -20.91 381 178 Peak Vertical
2% 2405.00 99.04 61.42 37.62 74.00 25.64 334 294 Peak Horizontal 2% 2405.00 98.10 60.77 37.33 74.00 24.10 381 178 Peak Vertical
3 2631.08 54.96 16.78 35.13 74.00 -19.84 334 294 Peak Horizontal 3 2827.55 55.49 17.28 38.21 74.00 -18.51 381 178 Peak Vertical
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IEEE802.15.4

Low Channel (Horizontal) Average

Low Channel (Vertical) Average

faiwan Lid.
kou i

Lin
886-2172-1

New Taipei City 244, Taiwan(R.0.C.)

nd Taiwan Ltd,

Yo, 4! Fenliao,. Linkou Dist, . New Taipei City 244, Taiwan(R.0.C
)0 Fax 2 Tel 1000 Fax: +886-2172-1322
! " ¥ x

TOVRheinland TOVRheinland

120Level (dBuv/m) Date: 2022-10-03 120Level (dBuVim) Date: 2022-10-03

110 10|

90 90)

FCC_NCC_IC Class B_PK FCC_NCC_C Class B_PK
70 70
FCC_NCC_IC Class B_AVG FCC_NCC_IC Class B_AVG
50 i1 5a8. 50 548
I\ 1\
30 30
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase lote Freq Level Level Factor Line Limit Remark Pol/Phase lote
Wz d8/m dBuV/m CE] cm  deg Wiz dBuV/m  dBuv  dB/m dBuV/m a8 o deg

1 231872 37.35 54,00 -13.97 334 294 Average 1 2373.13 39.87 2.59 37.28 54.60 -14.13 381 178 Average  Vertical
2 * 2405.00 37.62 54.00 41.64 334 294 2% 2405.00 94.95 57.62 37.33 54.00 40.95 381 178 Average  Vertical
3 2639.46 41.50 3.31 38.19 54.00 -12.50 334 294 Average  Horizontal 3 2810.32 41.50 3.31 38.19 54.00 -12,56 381 178 Average  Vertical
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IEEE802.15.4

High Channel (Horizontal) Peak

High Channel (Vertical) Peak

nd Taiwan Ltd,

iwan Ld,
Linkou Di New Taiper City 244, Taiwan(R.0.C,) M i Fenliao, . kou Dist,.New Taipei City 244, Taiwan(R.0.(
886-2172-1322 Tel 1000 Fax:+8! 172-1322
! " ¥ x
TOVRheinland TOVRheinland
1208ve! (4BuVim) Date: 2022-10-03 120L8ve! (dBuVIm) Date: 2022-10-03
110 10|
90 90)
FCC_NCC_IC Class B_PK FCC_NCC_C Class B_PK
70 70
1 FCC_NCC_IC Class 1 FeCNCC IC Class B_AVG
50 50 o e
30 30
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over  APos TPos Read Limit  Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
MHz dBuV/m  dBuv dB/m dBuV/m de cm deg MHz dBuV/m dBuvV  dB/m dBuV/m de cm deg
1 2390.00 53.45 15.87 37.58 74.00 -20.55 316 294 Peak 1 2335.25 52.89 15.74 37.15 74.00 -21.11 354 171 Peak Vertical
2 % 2475.00 102.22 64.62 37.60 74.00 28.22 316 294 Peak 2% 2475.00 99.91 62.26 37.65 74.00 25.91 354 171 Peak Vertical
3 2624.47 55.29 17.12 38.17 74.00 -18.71 316 294 Peak Horizontal 3 2781.65 55.70 17.58 38.12 74.00 -18.30 354 171 Peak Vertical
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IEEE802.15.4
High Channel (Horizontal) Average

High Channel (Vertical) Average

Taiwan Ltd,

nd Taiwan Ltd,
o 1iao, , Linkou New Taipei City 244, Taiwan(R.0.C.) c 2, Fenliao, , Linkou Dist, . New Taipei City 2
2-1000 Fax: +886-2172-13

1000 Fax: +886-2172-1322

4, Taiwan(R.0,(
. ¥ ., #
TUVRheinland TUVRheinland

120Leve! (dBuVim)

Date: 2022-10-03 120Level (dBuVim) Date: 2022-10-03
110 10|
90 90)
FCC_NCC_IC Class B_PK FCC_NCC_IC Class B_PK
70 70
FCC_NCC_IC Class B_AVG FCC_NCC_IC Class B_AVG
50| 1 508 50| 508
1 JI 1 J
30| 30)
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase lote Freq Level Level Factor Line Limit Remark Pol/Phase lote
Wiz dBuV/m  dBuV  dB/m dBuV/m CE] cm  deg Wiz dBuV/m  dBuv  dB/m dBuV/m a8 o deg
1 2379.15 40.67 2.52 37.55 54.00 -13.93 316 294 Average  Horizontal 1 2371.48 39.92 2.64 37.28 54.60 -14.88 354 171 Average  Vertical
2% 2475.00 98.97 61.37 37.60 54.00 44.97 316 294 Horizontal 2% 2475.00 96.62 58.97 37.65 54.00 42.62 354 171 Average  Vertical
3 2630.25 41.61 3.43 38.13 54.00 -12.39 316 294 Average  Horizontal 3 2483.81 41.48 3.77 37.71 54.00 -12,52 354 171 Average  Vertical
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Spurious Emissions, Tx Mode, 9kHz ~ 30MHz
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Low Channel (Open) 9kHz~150kHz

Low Channel (Open) 150kHz~30MHz

TUV Rheinland Taian Ltd, Taivan Ltd,
No. 458 . Sec 2, Fenl i +Nex Taipei City 2 Taiwan(R. 0, C. ¢ 2. Fenliao, . Linkou Dist,, Nex Taipei City 244, Taisan(R.0,C.
Tel :-886-2172-1000 Fax:- 2172 ~1000 Fax:-886-2172-1322
TUVRheinland TUVRheinland
50 Level (dBuV/m) Date: 2022-10-14 un[_w (dBuV/im) Date: 2022-10-14
120| 120
C Class B_PK
100| E 100|
80 80|
1 NJ
60 60 1
2 2
3 4 5 FCC_NCC_IC Class B_PK
40) 8 40| 4 5
& b et
il
20 20|
0.009 015 0451. 3. 5 7. 9. M. 13 15 17. 19. 2. 23. 25 2. 29.30
Frequency (MHz) Frequency (MHz)
Read Limit Over  APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase HNote
dBuv/m ~ dBuv  da/m dBuv/m d8 o deg PHz dBuV/m  dBuv  dB/m dBuv/m ds cm  deg
1 ©.03 61.52 42.34 19.18 119.18 -57.66 100 60 QP Open 1 @.51 56.20 37.26 18.94 73.48 -17.28 100 258 QP Open
2 ©.04 44.66 25.28 19.38 114.96 -70.30 100 237 QP Open 2 1.55 44.60 25.27 19.33 63.78 -19.18 100 276 QP Open
3 ©.05 41.91 22.66 19.25 113.13 -71.22 100 88 QP Open 3 8.78 34.59 13.72 20.87 69.50 -34.91 100 180 QP Open
4 ©.96 41.61 22.57 19.64 111.72 -7e.11 100 220 QP Open 4 14.57 35.21 13.51 21.7@ 69.50 -34.29 100 222 QP Open
5 ©.97 41.32 22.56 18.76 110.10 -68.78 100 236 QP Open 5 17.46 35.53 13.64 21.89 69.50 -33.97 100 157 QP Open
6 ©6.11 35.84 16.78 18.26 106.59 -71.55 100 230 QP Open 6 25.73 36.66 14.38 22.28 69.508 -32.84 100 204 QP Open
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Spurious Emissions, Tx Mode, 30MHz ~ 1GHz

IEEE802.15.4

Low Channel (Horizontal)

Low Channel (Vertical)

- 8B6-2172

Linkou Dist.. Nex Taipei City 244, Taiwan(R.0.C.
91359

TUV Rneinland Ta

No. 45!

8-18. Sec
Tel :-886-2172-1000 Fax:

iwan Ltd
Taiwan(R, 0, ¢

enl iac

Dist.. New Taipei City 2

TUVRheinland TUVRheinland

o Level (dBuV/m) Date: 2022-10-14 apLevel (dBuVim) Date: 2022-10-14

70 70)

60 60)

FCC_NCC_IC Class B_PK FCC_NCC_IC Class B_PK
50) 8 50)
4o T 40 2
5
) 1 W
20 20
10) 10|
30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000 30 100 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Llevel Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
PHz dBuv/m  dBuv  dB/m dBuv/m a8 cm  deg z dBuV/m  dBuv  dB/m dBuV/m  dB o deg

1 125.86 29.56 37.3@ -7.74 43.50 -13.94 300 227 QP 1 119.24 31.26 39.73 -8.47 43.50 100 194 QP Vertical
2 183.26 28.50 36.09 -7.59 43.50 -15.00 200 242 QP 2! 250.19 40.61 47.08 -6.47 46.00 100 282 QP Vertical
31 323.91 42.55 46.71 -4.16 46.80 -3.45 108 203 QP Horizontal 3 488.81 37.50 39.22 -1.72 46.00 100 158 QP Vertical
4 450,81 32.61 34.62 -2.01 46.00 -13.39 200 234 QP Horizontal 4 606.18 33.17 32.74 0.43 46.00 100 165 QP Vertical
5 612.80 34.74 34.21 9.53 46.00 -11.26 200 175 QP Horizontal 51! 733.25 40.44 38.21 2.23 46.00 100 167 QP Vertical
6 978.66 45.87 39.92 5.95 54.00 -8.13 100 213 QP 6 978.66 46.96 41.01 5.95 54.00 100 214 QP Vertical
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Spurious Emissions, Tx Mode, 1GHz ~ 26.5GHz
IEEE802.15.4
Low Channel (Horizontal) Low Channel (Vertical)

Ltd.
New Taiper City 244, Taiwan(R.0.C,) 1iao, , Linkou Dist, . New Taipei City 244, Taiwan(R.0.C.)
g g 886-2172-1322
! 5 ¥ «
TOVRheinland TOVRheinland
1208ve! (dBuVim) Date: 2022-10-03 120L8ve! (dBuVIm) Date: 2022-10-03
110 10
90) 90|
FCC_NCC_IC Class B_PK FCC_NCC_IC Class B_PK
70 70
FCC_NCC_IC Class B_AVG FCC_NCC_IC Class B_AVG
50| -5a8. 50| | ; 508
30 30
10 10)
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over  APos TPos Read Limit  Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote

MHz dBuV/m  dBuv  dB/m dBuV/m dB cm deg

MHz dBuV/m  dBuV  dB/m dBuV/m d8 cm  deg
1 4810.00 46,87 55.89 -9.02 74.00 -27.13 300 211 Peak

Horizontal 1 4810.00 43.64 53.04 -9.40 74.00 -30.36 289 146 Peak Vertical
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IEEE802.15.4
Middle Channel (Horizontal) Middle Channel (Vertical)

nd Taiwan Ltd,
c 2, Fenliao, ,
1000 Fax: -8t

4, Taiwan(R.0,(

New Taipei City 244, Taiwan(R.0.C.)

kou Dist, . New Taipei City
172-1322

Lin
886-2172-1

! 5 ¥ «
TOVRheinland TOVRheinland
1208ve! (dBuVim) Date: 2022-10-03 120L8ve! (dBuVIm) Date: 2022-10-03
110 10
90) 90|
FCC_NCC_IC Class B_PK FCC_NCC_IC Class B_PK
70 70
FCC_NCC_IC Class B_AVG FCC_NCC_IC Class B_AVG
50| I -5a8. 50| | 5a8
30 30
10 10)
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over  APos TPos Read Limit  Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote

MHz dBuV/m  dBuV  dB/m dBuV/m de cm  deg MHz dBuV/m  dBuV  dB/m dBuV/m d8 cm  deg
1 4880.00 46.93 56.29 -9.36 74.00 -27.07 3e0 179 Peak Vertical

1 4880.00 49.17 58.17 -9.00 74.00 -24.83 3e0 206 Peak Horizontal
2 7320.00 49.70 56.33 -6.63 74.00 -24.30 100 170 Peak Vertical

2 7320.00 50.94 57.45 -6.51 74.00 -23.06 200 224 Peak Horizontal
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IEEE802.15.4

High Channel (Horizontal)

High Channel (Vertical)

Linkou Di
886-2172-1

T\:lVRheinlar:d

New Taipei City 244, Taiwan(R.0.C.)

nd Taiwan Ltd,
c 2, Fenliao, ,
1000 Fax: -8t

New Taipei City 244, Taiwan(R.0.(

kou

Dist
172-1322

TOVRheinland

‘,,,,Level (dBuV/im) Date: 2022-10-03

110
90)
FCC_NCC_IC Class B_PK
70
FCC_NCC_IC Class B_AVG
50| T 5d8_
30|
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase lote
Wiz dBuV/m  dBuV  dB/m dBuV/m d& cm  deg
1 4950.00 48.42 57.29 -8.87 74.00 -25.58 300 206 Peak Horizontal

7425.00 45.94 52.20 -6.26 54.00 -8.06 100 62 Average Horizontal
3 7425.00 53.85 60.11 -6.26 74.0@ -20.15 100 62 Peak Horizontal

~

Date: 2022-10-03

120Leve! (dBuV/m)
110|
90|
FCC_NCC_IC Class B_PK
70|
FCC_NCC_IC Class B_AVG
s | : —.
30)
10|
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase lote
Miz dBuV/m  dBuV  dB/m dBuV/m de cm  deg
1 4950.00 43.65 52.92 -9.27 74.00 -30.35 300 192 Peak Vertical
2 7425.00 49.40 55.96 -6.56 74.00 -24.60 1ee 192 Peak Vertical
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Mains Conducted Emission, 150kHz ~ 30MHz

IEEE802.15.4

(Line)

(Neutral)

TUY Rheinland Taiman Lid,
Mo, d458-18, 5¢¢ 2 Fealiao,, Linko Dist.,Mew Taipei City 244, Taiman(R. 0.C.3
Tel :+886-2172-1000 Fau: +§86-21 12-1322

- ®
TUVRheinland

TOVRheinland

TUV Rheinland Taingn Lid,

Mo, 458-18,5ec 2 Fenliao,, Linkow Dist.,Mem Taipei City 244, Taiman(R.Q.C.J
Tel :+886-2172-1000 Faa :+556-2172-1322

*Level (dBuV) Date: 2022-10-05
70|
50 FCONCCMCCLIC-CLASS B (QP)
50 FCCNCCYCCLIC-CLASS B (AV)
| FEENCCYCCIC-CLASS B (),
40|
il
30
20| hj
10 el " -y
0
s 02 0.5 1 2 5 10 20 30
Frequency (MHz)
Trace: 1
Read Limit  Over
Freq Level Level Factor Line Limit Remark Pol/Phase Hote

MHz  dBuv  dBuv dB dBuv o

2.48 16.47 6.85 ©.62 46,42 -29.93 fwerage  linel
2.48 20.14 12.52 9.62 56.4@ -36.26 QP linel
@.56 6.63 -2.99 0.62 46.00 -39.37 Average  linel
0.56 10.49 ©.87 9.62 56.89 -45.51 QP linel
2.61 12.62 2.97 9.65 46,00 -33.38 Average  linel
2,61 19.59 9.9 9.65 56,00 -36.41 QP linel
3.72 15.41 5.7 ©9.67 46,00 -30.59 Awerage  linel
3.72 23.01 13.34 9.67 56.00 -32.99 QP linel
7.36 30.35 20.64 9.7l 50.00 -19.65 Average  linel
7.36 36.88 27.17 9.71 60.89 -23.12 QP linel
21.27 26.4@ 16.70 9.70 50.00 -23.60 Average  linel
21.27 31.68 21.9% 9.70 62.00 -28.32 QP linel

anlLevel [dBuv) Date: 2022-10-05
70|
50 FCGNCAMCCLIC-CLASS B (QP)
50l FCC,NCG VCCLIC-CLASS B (AV)
| FECHCEVCCTIC-CLASE B (W)
40|
30|
20|
10
0
oas 02 0.5 1 2 5 10 20 30
Frequency (MHz)
Trace: 1
Read Limit  Over
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
HHZ © dBW  dBuWY dE  dBuv &
1 0.58 6.00 -3.60 9.60 46.00 -40.00 Average  neutral
2 0.58 9.84 .24 9.60 56.00 -46.16 QF neutral
3 0.86 5.7 -3.88 9.60 46.00 -40.28 Average  neutral
a 0.86 9.55 -0.85 9.60 56.00 -46.45 QP neutral
H 2,65 8.4 -@.82 9.61 46.00 -37.16 Average  neutral
5 2,65 18,57 993  9.64 56.00 -36.45 QP neutral
7 4.4p 14.39 4.71 9.68 46.00 -31.61 Average  neutral
] 4.4p 23.38 13.70 9.68 56.00 -32.62 QP neutral
9 7.47 26.97 17.26 9.71 50.00 -23.03 Average  neutral
10 7.47 33.62 23.91 9.7l 60.00 -26.38 QP neutral
11 21.27 26,97 17.17 9.50 50.0@ -23.03 Average  neutral
12 21.27 32,14 22.34  O9.50 £0.00 -27.86 QP neutral






