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8. RADIATED EMISSIONS
8.1.Limit

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, all the other emissions shall be at least 20dB below the fundamental emissions,
or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9-410 45-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 F28:=TT5
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
420725 -4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215-6.218 T48-T75.2 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123-138 2200 - 2300 1447 -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 17.7-214
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425 - 841475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 33458 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A
15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3
54.0 dB(uV)/m (Average)

Page 42 of 71 TIRT-TRF/CE01-2(E):2021A0



TIRT

Report No.: FCC022023-00284RF1

8.2.Block Diagram of Test setup
8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m )
Computer =

Pre -Amplifier
EUT

! J
4—— Turn table

T — Receiver

I Ground Plane |

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

(Reference Point)

Turn Table

1.5m(L)* 1.0m(W)* 0 8m(H) —— (Waod)

AMP [ Receiver - PC System

8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

Harn Anlanna Antenna Tower

im | _}—
T |

Ground Refersmce Flane

.=-I Pra
Test Receiver |1 - Coniraller

|

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.

(Turmtable)
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8.3.Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.

(2) Setup EUT and simulator as shown in section 1.4 and 6.1

(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan procedure was
first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(c) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces
highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was
investigated

(5) For final emissions measurements at each frequency of interest, the EUT were rotated and the
antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. 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 Radiated Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at TMHz, VBW is set at 3MHz for Peak measure; RBW is set at 1IMHz, VBW is set
at 10Hz for Average measure.

8.4. Test Result

We have scanned the 10th harmonic from 9KHz to the EUT’s highest frequency.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.
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Vertical:
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FCC Par1h Class B Radiation
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aoon 40 S0 6@ 70 B0 Wiz} o 400 SO0 BO0 P00 000000
Mo, Mk. Freq. Reading Comect Measure- Limit Margin Antenna Table
Lewvel Factor ment Height Degree
hHz dBuv B dBuvim  dBKVim o8 Detestor  om gegree  Comment

1 587704 20.38 13.29 3387 4000 -833 QP

2 67.1786 22.13 11.78 33.81 40.00 -8.08 peak
3 120.0235 2341 13.04 3645 4350 -7.05 peak
4 216.0240 26.20 11.47 LT 46.00 -8.33 peak
b
Li]

" 2488301 27.32 12.74 40.08 4600 -584 QP
3148545 2522 14.48 3070 4600 -8.30 peak

Mote:1. “:Maximum data; x:Over limit over margin.
2 Measurement=Reading Level+Comect Factor; Correct Factor=Antenna Factor+Cable Loss.
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dBu'inn

Horizontal:

FCC Part] & Closs B Radiation

]

20 MWW”WKMMM |

% i' T

1L
0.0
30000 L] 0 EO JO 8O (MHz) 00 400 500 EOO F00 100000
Mo. Mk. Freq. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBu dB dBuVim  dBuVim dB  Detector em degree Comment
1 2159987 2428 11.47 3575 4350 -7.75 peak
2 * 248 1455 30.15 12.73 42 B8 4500 -312 QP
3 286.2119 22 .06 13.76 3582 45.00 -10.18 peak
4 356.6341 20.30 15.36 3566 4500 -10.34 peak
=3 648.0670 16.57 21.07 37.64 45.00 -8.36 peak
i 850.0412 14.09 23.34 aT43 4500 -8.57 peak

Note:1. *Maximum data; x-Owver limit; zover margin.
2 Measurement=Reading Level+Cormrect Factor, Correct Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of GFSK mode, Channel 2402MHz was listed
in this report.
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From 1G-25GHz

Test Mode: GFSK TX Low

Polar | Antenna Amp o .
Freq |[Read Level Cable Result Limit Margin
(MHz) | (dBuvim) | V)| Factor sy | 72 | aBuvim) | @Buvim) | (aBy | REMA
(dB/m) (dB)
4804 46.07 \Y 33.95 10.18 34.26 55.94 74 -18.06 PK
4804 35.70 \ 33.95 10.18 34.26 4557 54 -8.43 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 47.82 H 33.95 10.18 34.26 57.69 74 -16.31 PK
4804 34.04 H 33.95 10.18 34.26 43.91 54 -10.09 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: GFSK TX Mid
4882 49.75 \Y 33.93 10.20 34.29 59.59 74 -14.41 PK
4882 34.86 \ 33.93 10.20 34.29 44.70 54 -9.30 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 48.67 H 33.93 10.20 34.29 58.51 74 -15.49 PK
4882 32.70 H 33.93 10.20 34.29 42.54 54 -11.46 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: GFSK TX High
4960 46.82 \ 33.98 10.22 34.25 56.77 74 -17.23 PK
4960 33.96 \ 33.98 10.22 34.25 43.91 54 -10.09 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 47.57 H 33.98 10.22 34.25 57.52 74 -16.48 PK
4960 32.21 H 33.98 10.22 34.25 42.16 54 -11.84 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor
2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test Mode: 1/4 DQPSK TX Low

Polar | Antenna Amp o .
Freq |[Read Level Cable Result Limit Margin
(MHz) | (dBuvim) | V)| Factor sy | 72 | aBuvim) | @Buvim) | (aBy | REMA
(dB/m) (dB)
4804 46.18 \Y 33.95 10.18 34.26 56.05 74 -17.95 PK
4804 35.86 \ 33.95 10.18 34.26 45.73 54 -8.27 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 47.28 H 33.95 10.18 34.26 57.15 74 -16.85 PK
4804 34.94 H 33.95 10.18 34.26 44.81 54 -9.19 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: /4 DQPSK TX Mid
4882 49.56 \Y 33.93 10.20 34.29 59.40 74 -14.60 PK
4882 34.41 \ 33.93 10.20 34.29 44.25 54 -9.75 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 48.32 H 33.93 10.20 34.29 58.16 74 -15.84 PK
4882 32.97 H 33.93 10.20 34.29 42.81 54 -11.19 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: /4 DQPSK TX High
4960 46.24 \Y 33.98 10.22 34.25 56.19 74 -17.81 PK
4960 33.46 \ 33.98 10.22 34.25 43.41 54 -10.59 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 47.15 H 33.98 10.22 34.25 57.10 74 -16.90 PK
4960 32.98 H 33.98 10.22 34.25 42.93 54 -11.07 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor
2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test Mode: 8DPSK TX Low

Polar | Antenna Amp o .
Freq |[Read Level Cable Result Limit Margin
(MHz) | (dBuvim) | V)| Factor sy | 72 | aBuvim) | @Buvim) | (aBy | REMA
(dB/m) (dB)
4804 46.01 \Y 33.95 10.18 34.26 55.88 74 -18.12 PK
4804 35.59 \ 33.95 10.18 34.26 45.46 54 -8.54 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 47.48 H 33.95 10.18 34.26 57.35 74 -16.65 PK
4804 34.45 H 33.95 10.18 34.26 44.32 54 -9.68 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: 8DPSK TX Mid
4882 49.54 \Y 33.93 10.20 34.29 59.38 74 -14.62 PK
4882 34.97 \ 33.93 10.20 34.29 44.81 54 -9.19 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 48.62 H 33.93 10.20 34.29 58.46 74 -15.54 PK
4882 32.73 H 33.93 10.20 34.29 42.57 54 -11.43 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: 8DPSK TX High
4960 46.08 \Y 33.98 10.22 34.25 56.03 74 -17.97 PK
4960 33.07 \ 33.98 10.22 34.25 43.02 54 -10.98 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 47.01 H 33.98 10.22 34.25 56.96 74 -17.04 PK
4960 32.50 H 33.98 10.22 34.25 4245 54 -11.55 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor
2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Conducted RF Spurious Emission
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15 dB
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Offset 24.62 dB @ RBW 100 kHz
SWT 265 ms @ VYBW 300 kHz

Mode Auto Sweep

@ 1Pk Max
M1[1] 7.51 dBm
10 dem—d 2.402070 GHz
mM2[1] -35.95 dBm
0 dem 21.676284 GHz
-10 dBm
D1 -13.159 dBm
20 dBm

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc X-value | v-value Function Function Result
M1 1 2.40207 GHz 7.51 dBm
2 1 21.676284 GHz -35.95 dBm
M3 1 4.689602 GHz -37.90 dBm
M4 1 7.264251 GHz -40.43 dBm
M5 1 9,551259 GHz -38.54 dBm

Page 50 of 71

TIRT-TRF/CE01-2(E):2021A0



T

r

Report No.: FCC022023-00284RF1

Tx. Spurious NVNT 1-DH1 2441MHz Ant1 Ref

Spectrum |
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Ref Level 20.00 dBm
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Offset 24.78 dB @ RBW 100 kHz
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Spectrum |
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Ref Level 20.00 dBm

Offset 24.78 dB @ RBW 100 kHz

Att 15 dB  SWT 265 ms @ YBW 300 kHz Mode auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 6.07 dBm
10 dpm—LLd 2.440900 GHz
T M2[1] -35.81 dBm
0dem 21.685107 GHz
-10 dBm
D1 -14.100 dBm
-20 dBm
-30 dBm

-40 dBm

dBm
-60 dBm
-70 dBm
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 6.07 dBm
M2 1 21.685107 GHz -35.81 dBm
M3 1 5.039006 GHz -37.83 dBm
M4 1 7.349837 GHz -39.70 dBm
M5 1 9.795665 GHz -38.47 dBm
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Spectrum |

Tx. Spurious NVNT 1-DH1 2480MHz Ant1 Ref
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Ref Level 20.00 dBm
Att 15 dB
SGL Count 100/100
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Spectrum |
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Ref Level 20.00 dBm

Offset 24.60 dB @ RBW 100 kHz

Att 15 dB  SWT 265 ms @ YBW 300 kHz Mode auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 4.74 dBm
10 dBr—it 2.479720 GHz
¥ M2[1] -36.83 dBm
0 dBm 21.280998 GHz
-10 dBm
D1 -15.646 dBm
-20 dBm
-30 dBm 3 T2

M4 MS
—a0'dBm

-60 dBm
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Marker
Type | Ref | Trc X-value | v-value Function Function Result
M1 1 2.47972 GHz 4.74 dBm
2 1 21,280998 GHz -36.83 dBm
M3 1 4.91548 GHz -36.97 dBm
M4 1 7.62689 GHz -40.47 dBm
M5 1 9,988014 GHz -39.02 dém
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Tx. Spurious NVNT 2-DH1 2441MHz Ant1 Ref
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Type | Ref | Trc X-value | Y-value Function Function Result
M1 2.4409 GHz 2.35 dBm
M2 65,989845 GHz -36.44 dBm
M3 4.687838 GHz -37.87 dBm
M4 7.50954 GHz -40.47 dBm
M5 9.883016 GHz -38.77 dBm
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Tx. Spurious NVNT 2-DH1 2480MHz Ant1 Ref
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Tx. Spurious NVNT 3-DH1 2402MHz Ant1 Ref

Spectrum | ':%’

Ref Level 20.00 dBm Offset 24.62 dB @ RBW 100 kHz

Att 15 dB SWT 18.9 s @ ¥YBW 300 kHz Mode aAuto FFT
SGL Count 100/100
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SGL Count 10/10

@ 1Pk Max

Mi[1] 5.38 dBm
e 2.402070 GHz

10 dem

0dBm

Y M2[1] -35.88 dBm
6.148982 GHz

-10 dem

-20 dem

D1 -16.652 dBm

-30 dem

-40 dB,

=, m

14 M5

-60 dBm
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Marker
Type

Ref | Trc X-value | v-value Function Function Result

M1
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4.843128 GHz -38.14 dBm

7.301309 GHz -40.15 dBm

L L el el

9.561847 GHz -38.72 dBm
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Att
SGL Co

Ref Level 20.00 dBm
15dB SWT

Tx. Spurious NVNT 3-DH1 2441MHz Ant1 Ref

Spectrum |

=)

unt 100/100

Offset 24.78 dB
18.9 ps

RBW 100 kHz

¥YBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

4.14 dBm
2.4409965500 GHz

0dBm

-10 dBm

-2@ dem

-30 dem

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

30001 pts

Span 1.5 MHz

Att

Ref Level 20.00 dBm

Tx. Spurious NVNT 3-DH1 2441MHz Ant1 Emission

Spectrum |

=)

Offset 24.78 dB

15dB SWT 265 ms

SGL Count 10/10

RBW 100 kHz

¥BW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]

10 dBm

0dBm

7
¥

M2[1]

-10 dem

3.32 dBm
2.440900 GHz
-35.74 dBm
6.955434 GHz

-20 dém

D1 -15.858 dBm

-30 dém

-40 dB,

M3

- Bm

k=4

ME

-60 dBm

-70 dém

Start 30.0 MHz

30001 pts

Stop 26.5 GHz

Marker
Type
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M1
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Spectrum |

Tx. Spurious NVNT 3-DH1 2480MHz Ant1 Ref

=)

Ref Level 20.00 dBm
Att 15dB SWT 18.9 ps
SGL Count 100/100

Offset 24.60 dB @

RBW 100 kHz
YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

2.20 dBm
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0dBm

-10 dBm

-20,4Bm
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-40 dBm

-50 dBm

-60 dBm

-70 dBm
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30001 pts

Span 1.5 MHz

Spectrum

Tx. Spurious NVNT 3-DH1 2480MHz Ant1 Emission

=)

Ref Level 20.00 dBm

Offset 24.60 dB @ RBW 100 kHz

Att 15dB  SWT 265 ms @ YBW 300 kHz Mode auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 2.07 dBm
10 dBm 2.479720 GHz
M2[1] -36.07 dBm
0 dem 6.398682 GHz
-10 dém

-30 dem

50 dem—HoL -17.799 dBm

TS| T

ME

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc X-value | ¥-value Function Function Result
M1 1 2.47972 GHz 2.07 dBm
M2 1 6.398682 GHz -36.07 dBm
13 1 4,985184 GHz -36.47 dBm
(LGS 1 7.336602 GHz -40.43 dBm
M5 1 9,883899 GHz -37.83 dBm
Page 58 of 71

TIRT-TRF/CE01-2(E):2021A0



TIRT

Report No.: FCC022023-00284RF1

9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup

y ] E I L 3 1 ) b i __."r ; l"-._‘ i . "1'.._ | FS i ¥ .r."._ ¥
-, '.'_. f k ! ."- ! b W Y W .'-."l L W W W .-"I W L W 4 1". ! h
L . -r_'::
- [ —] - =
-
= = =
‘---'_':\- : =
L Harn Antenna Antenna Tower
- EUT L 1
% .-_'_' = n P H --:_'::\-
"'.-_:- 1..-- -
s & <
. O i =
il = A =
i (Turntakile) T AT LT _Q—Q_, -
= S W LYy o % i by =

{ ]
Test Receiver M- 5 & et |L'.‘-r.:-n1rﬂlla|'

b1 i

9.2.Limit

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

9.3.Test Procedure

All restriction band and non- restriction band have been tested , only worse case is reported.

9.4 . Test Result

PASS. (See below detailed test data)
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Test Mode: GFSK-Low Hopping-off

Levelin dByV/m

CC PARIL 15 2GH= _ PK

MR O e

2.389884000 GHz
41.303 dBuVim

v

21389730000 GHz
3D.452 dBpVim

2380 2400 2410 2420 2430 2440 2450
Frequency in MHz
Test Mode: GFSK-Low Hopping-on
1007
95
30
85
80
FCC PAREAS.2GHz - PK
70
E 65
=
8 60
FC g e
50 2389989000 GHz
41.560 dBuVIim
45
v
40-
35‘}|> 2.369464000 GHz
- WA0.380 dBp\Im
:{
>Z3EEI 2380 2400 2410 2420 2430 2440 2450

Frequency in MHz

Note: 1. *:Maximum data; x:Over limit; !:over margin.

Test Mode: GFSK-High Hopping-off

1007

90

80

70

80

Level in ¢ByV/m

50

2.483655000 GHz
A4.035 dBuVim

¥ 53525000 GHz
35 679 dBuVim

2460

2470 2480
Frequency in MHz

2490 2500

Test Mode: GFSK-High Hopping-on
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70~

&0~

Level in dBV/m
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741824 cByVIm

; 483710000 GHz
32.359 dBuVim

2460

2470 2480
Frequency in MHz

2480 2500

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: /4 DQPSK-Low Hopping-off

Bl

Test

Level in aByVim

Level'in dBuVim

0
65
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45

40 ¥
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Test Mode: /4 DQPSK-High Hopping-off
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a
]
g B0
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Test Mode: /4 DQPSK-High Hopping-on
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S
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Frequency in MHz

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: 8DPSK-Low Hopping-off Test Mode: 8DPSK-High Hopping-off

1007 1007
o5 85
50 50
85 85:
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Note: 1. *:Maximum data; x:Over limit; !:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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