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8. RADIATED EMISSIONS

8.1.Limit

Test Report Number: BTF230612R00302

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 1642 - 16.423 399.9-410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 255-2567 1300 - 1427 8.025-85
4.17725-4.17775 37.5-38.25 1435 -1626.5 9.0-92
420725 -4.20775 73-74.6 1645.5 - 1646.5 93-95
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 13.25-134
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 17.7-214
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 -167.17 3260 - 3267 3.6-240
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 322-3354 3600 - 4400 @
15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uv/m dB(uV)/m
0.009-0.490 300 2400/F(KHz) /
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0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 295
30 88 3 100 40.0
88 216 3 150 435
216 960 3 200 46.0
960 1000 3 500 54.0
Ao o 3 74.0 dB(uV)/m (Peak)
54.0 dB(uV)/m (Average)

8.2.Block Diagram of Test setup

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m
Computer [
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8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz
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8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

! WA LW LW ST AT LA .'": L LA LW AA
A e e e A \_f Vol A VA A VAV

[

Harn Anlenna Antenna Tower

| 3lem

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

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
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C63.10:20130n Radiated Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer, and the

RBW is set at 1IMHz, VBW is set at 3MHz for Peak measure; RBW is set at 1MHz, 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.

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 50 of 79
BTF Testing Lab (Shenzhen) Co., Ltd.

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China

LAB



Test Report Number: BTF230612R00302
LAB

From 30MHz to 1000MHz: Conclusion: PASS

Vertical:
80.0 dBuVWjim

n

1]
FCC Parls Class B Radiation

: (

40 I

3 w‘l
30
20
10
0.0
Jn_nnm 40 Al RO 70 A0 (MHz) anm 400 A0 GO0 700 1000 nnn
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuVWim  dBuVim dB  Detector  em degree Comment

1 30.0597 20.66 13.52 34.18 4000 -5.82 peak
2 48.9172 21.13 14.03 39.16 40,00 -484 peak
3 56.6790 2074 13.46 3420 40.00 -580 peak
4 731111 2373 10.81 34.54 4000 -546 peak
5
6

* 1235385 2549 13.23 3872 4350 478 peak
185.2678 17.74 12.04 2978 4350 -1372 peak

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

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 51 of 79
BTF Testing Lab (Shenzhen) Co., Ltd.

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China

LAB



Test Report Number: BTF230612R00302
LAB

Horizontal:

80.0 dBuV¥/m

70

1]
FCC Panls Class B Radiation

: (

10
30
z0
10
0.0
j0.000 40 50 GO0 70 BO {MHz) 300 400 500 GO0 700 1000.000
No. Mk. Freq. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB dBuVim  dBuvim dB  Detector  cm degree Comment

1 30.0491 19.68 13.52 33.20 4000 -6.80 peak
2 * 488943 2004 14.04 34.08 4000 -592 peak
3 54.7644  20.31 13.61 33.92 4000 -6.08 peak
4 66.1268 18.36 1210 30.46 4000 -9.54 peak
]
6

1223754  23.82 1317 35.99 4350 -6.51 peak
193.1622 17.25 11.29 28.54 4350 -1496 peak

MNote:1. *:Maximum data; x:Over limit; l.over margin.
2 Measurement=Reading Level+Correct 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 b ]
Freq [Read Level Cable Result Limit Margin
(MHz) | (dBuV/m) (HV) Factor loss(dB) Factor (dBuV/m) | (dBuV/m) | (dB) Remark
(dB/m) (dB)

4804 48.07 \Y 33.93 10.18 34.26 57.92 74 -16.08 PK
4804 36.15 \Y, 33.93 10.18 34.26 46.00 54 -8.00 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 47.33 H 33.93 10.18 34.26 57.18 74 -16.82 PK
4804 35.06 H 33.93 10.18 34.26 44.91 54 -9.09 AV
7206 / / / / / / / / /
9608 / / / / / / / / /

Test Mode: GFSK TX Mid
4882 49.08 V 33.95 10.20 34.26 58.97 74 -15.03 PK
4882 35.86 Vv 33.95 10.20 34.26 45.75 54 -8.25 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 48.80 H 33.95 10.20 34.26 58.69 74 -15.31 PK
4882 34.27 H 33.95 10.20 34.26 44.16 54 -9.84 AV
7323 / / / / / / / / /
9764 / / / / / / / / /

Test Mode: GFSK TX High
4960 47.86 \% 33.98 10.22 34.25 57.81 74 -16.19 PK
4960 33.66 \% 33.98 10.22 34.25 43.61 54 -10.39 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 46.23 H 33.98 10.22 34.25 56.18 74 -17.82 PK
4960 32.62 H 33.98 10.22 34.25 42.57 54 -11.43 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
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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: /4 DQPSK TX Low
Polar | Antenna Amp s )
Freq [Read Level Cable Result Limit Margin
(MHz) | (dBuV/m) &) facter loss(dB) Factol (dBuV/m) | (dBuV/m) | (dB) Refl@™
(dB/m) (dB)

4804 48.63 \Y, 33.93 10.18 34.26 58.48 74 -15.52 PK
4804 36.64 \Y, 33.93 10.18 34.26 46.49 54 -7.51 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 47.02 H 33.93 10.18 34.26 56.87 74 -17.13 PK
4804 35.36 H 33.93 10.18 34.26 45.21 54 -8.79 AV
7206 / / / / / / / / /
9608 / / / / / / / / /

Test Mode: /4 DQPSK TX Mid
4882 49.67 Y 33.95 10.20 34.26 59.56 74 -14.44 PK
4882 35.13 V 33.95 10.20 34.26 45.02 54 -8.98 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 48.29 H 33.95 10.20 34.26 58.18 74 -15.82 PK
4882 34.29 H 33.95 10.20 34.26 44.18 54 -9.82 AV
7323 / / / / / / / / /
9764 / / / / / / / / /

Test Mode: /4 DQPSK TX High
4960 47.47 \% 33.98 10.22 34.25 57.42 74 -16.58 PK
4960 33.94 \Y 33.98 10.22 34.25 43.89 54 -10.11 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 46.32 H 33.98 10.22 34.25 56.27 74 -17.73 PK
4960 32.38 H 33.98 10.22 34.25 42.33 54 -11.67 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
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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 s )
Freq [Read Level Cable Result Limit Margin

(H/V) Factor Factor Remark
(MHz) | (dBuV/m) loss(dB) (dBuV/m) | (dBuV/m) | (dB)

(dB/m) (dB)

4804 48.70 Y 33.93 10.18 34.26 58.55 74 -15.45 PK
4804 36.87 Y, 33.93 10.18 34.26 46.72 54 -7.28 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 47.18 H 33.93 10.18 34.26 57.03 74 -16.97 PK
4804 35.48 H 33.93 10.18 34.26 45.33 54 -8.67 AV
7206 / / / / / / / / /
9608 / / / / / / / / /

Test Mode: 8DPSK TX Mid

4882 49.62 Y 33.95 10.20 34.26 59.51 74 -14.49 PK
4882 35.18 V 33.95 10.20 34.26 45.07 54 -8.93 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 48.34 H 33.95 10.20 34.26 58.23 74 -15.77 PK
4882 34.39 H 33.95 10.20 34.26 44.28 54 -9.72 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: 8DPSK TX High
4960 47.18 \% 33.98 10.22 34.25 57.13 74 -16.87 PK
4960 33.96 \Y 33.98 10.22 34.25 43.91 54 -10.09 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 46.05 H 33.98 10.22 34.25 56.00 74 -18.00 PK
4960 32.85 H 33.98 10.22 34.25 42.80 54 -11.20 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
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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
Tx. Spurious NVNT 1-DH1 2402MHz Antl Emission

Spectrum | I:I%’:l

Ref Level 20.00 dBm Offset 7.62 d8 & RBW 100 kHz
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@ 1Pk Max
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-10 dBm
ST dem—HC1 -17 807 dBm
=30 dBm _
M3 M M5
-40 dem ¥ ;
-60 dem
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 CHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.40207 GHz -0.65 dBm
M2 1 21.265999 GHz -37.42 dBm
M3 1 4.604898 GHz -40.76 dBm
M4 1 7.026903 GHz -42.00 dBm
MS 1 9.658021 GHz | -41.73 dém | |
( J ) v
Tx. Spurious NVNT 1-DH1 2441MHz Antl Emission
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Spectrum | :%1

Ref Level 20.00 dBm Offset 7.78 dB & RBW 100 kHz
Att 30de SWT 265 ms » VBW 300 kHz Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 1.87 dBm
10 dBm— 2.440900 GHz

""‘; mM2[1] -37.45 dBm
0dem 17.935190 GHz

-10 dém

o dem—HC1 -18.318 dBm

-30 deém

-40 dem

-60 dém

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 2,4409 GHz 1.87 dém
M2 17.93519 GHz ~-37.45 dBm
M3 4.71519 GHz -40.23 dBm
4 7.348955 GHz -42.12 dBm
M5 9.90331 GHz -40.83 dBm

( J{ ] v

e e e e

Tx. Spurious NVNT 1-DH1 2480MHz Antl Emission

Spectrum | :%1

Ref Level 20.00 dBm Offset 7.60 dB & RBW 100 kHz
Att 30de SWT 265 ms » VBW 300 kHz Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 0.47 dBm|
10 dBm 2.480600 GHz

™ ™M2[1] -37.87 dBm
0 dBm 16.306403 GHz|

-10 dem

20-gdlrm D01 -20.017 dBem

-30 dem

-40 dem ¥ >

-60 dém

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 2,4806 GHz 0.47 dém
M2 16.306403 GHz ~-37.87 dBm
M3 £.096358 GHz -40.62 dBm
4 7.326014 GHz -41.77 dBm
M5 9.917427 GHz -40.55 dBm

( ] ) v
Tx. Spurious NVNT 2-DH1 2402MHz Ant1 Emission

e e e
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Spectrum | u%,:[
Ref Level 20.00 dBm Offset 7.62 dB « RBW 100 kHz
Att 30dE  SWT 265ms & VBW 300 kHz Mode auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] ~3.00 dBm)
10 dBm 2.402070 GHz
m2[1] -37.85 dBm)|
0 dem—LL 18.326064 GHz,
-10 dém
20 dem——01 -12.994 dBm
-30 dém =
M3 M4 M5
-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 2.40207 GHz -3.00 dBm
Mz 1 18.326064 GHz -37.85 dBm
M3 1 4.8096 GHz -40.74 dBm
M4 1 7.015433 GHz -41.95 dBm
MS 1 9.658021 GHz -41.55 dBm
[ i I 9
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Tx. Spurious NVNT 2-DH1 2441MHz Antl Emission

Spectrum | :%1
Ref Level 20.00 dBm Offset 7.78 d& & RBW 100 kHz
Att 30dB SWT 265 ms = VBW 300 kHz Mode auto Sweep
SGL Count 10710
@ 1Pk Max
mM1[1] -0.32 dBm|
10 dBm 2.,440900 GHZz|
w1 mM2[1] -37.64 dBm
0dem 17.140208 GHz
-10 dBm
ST dEm—H01 -18.205 deém
=30 dBm =
M3 ’ MS v
40 dem ¥ i
-60 dem
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 CHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4409 GHz -0.32 dém
Mz 1 17.140208 GHz -37.64 dBm
M3 1 4.70372 GHz -40.75 dBm
M4 1 7.236899 GHz -42.65 dBm
MS 1 9.875075 GHz | -40,29 dem | |
1T ] [

Tx. Spurious NVNT 2-DH1 2480MHz Antl Emission

Spectrum | [%1

Ref Level 20.00 dBm Offset 7.60 dB & RBW 100 kHz

Att 30 dE SWT 265 ms & VBW 300 kHz Mode auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -0.32 dBm|
10 dBm 2.480600 GHz|
M ™M2[1] -38.20 dBm
0 dem 16.954918 GHz
-10 dBm
2 E-clBr D1 -19.997 dem

-60 dém
-70 dém
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.4806 GHz -0.32 dBm
M2 1 16.954918 GHz -38.20 dBm
M3 1 5,048712 GHz -41.41 dBm
M4 1 7.586303 GHz -42.37 dBm
M5 1 10.016249 GHz -40.96 dBm
] T Y e
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Tx. Spurious NVNT 3-DH1 2402MHz Antl Emission

Spectrum | I:I%’:l
Ref Level 20.00 dBm Offset 7.62 d& & RBW 100 kHz
Att 30dB  SWT  265ms e VBW 300 kHz Mode Auto Sweep
SGL Count 10710
@ 1Pk Max
M1[1] 1.43 dBm
10 dém 2.402070 GHz
11 M2[1] -37.98 dBm)|
0 dem—r 16.952271 GHz|
-10 dém
SO gem—HC1 -17.747 dBm
-30 dBm -
E
M3 Ma MS
-40 dem
-60 dem
-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 1.43 dBm
M2 1 16.952271 GHz -37.98 dBm
M3 1 4.973714 GHz -41.31 dBm
M4 1 7.015433 GHz -42.52 dBm
MS 1 9.654492 GHz | -40,58 dBm | |
( ) ) o
Tx. Spurious NVNT 3-DH1 2441MHz Antl Emission
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Spectrum | :%1

Ref Level 20.00 dBm Offset 7.78 d8 & RBW 100 kHz

Att 30dB SWT 265 ms = VBW 300 kHz Mode auto Sweep
SGL Count 10710
@ 1Pk Max
M1[1] 0.03 dBm|
10 dem 2.,440900 GHz|
[ mM2[1] -37.11 dBm
0 dem—7 22.640674 GHz
-10 dBm

U aem—HUl -18.163 dBm

-30 dem

-40 dem

-60 dem
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 CHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4409 GHz 0.03 dém
Mz 1 22.640674 GHz -37.11 dBm
M3 1 £.009889 GHz -41.24 dBm
M4 1 7.467188 GHz -40.92 dBm
MS 1 9,776254 GHz | -40,80 dem | |
T
( J o

Tx. Spurious NVNT 3-DH1 2480MHz Antl Emission

Spectrum | u%:[
Ref Level 20.00 dem  Offset 7.60 d& « RBW 100 kHz
Att 30dBE  SWT 265 ms « VBW 300 kHz Mode auto Sweep
SGL Count 10410
@ 1Pk Max
™M1[1] -4.05 dBm
10 dBm 2.479720 GHz|
M2[1] -37.46 dBm
0 dBm—-4 16.947859 GHz
A
-10 dém
20-gBf—{1D1 -19.921 dBm
-30 dem e
M e MS r
-40 dem X
-60 dém
-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 -4.05 dBm
M2 1 16.947859 GHz -37.46 dBm
M3 1 5.0593 GHz -40.64 dBm
M4 1 7.27131 GHz -41.98 dBm
M5 1 9.97125 GHz -41.14 dBm
l JU ) v
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9. BAND EDGE COMPLIANCE

9.1.Block Diagram of Test Setup

:\'_E {." .*\\v.-"ﬁ'-.\ !,.'"ll‘\"'-;'r,a"'J‘I"-\r_.-""ﬁ"‘-.,‘_l,.".ﬂl'k,_i.-"ﬂ'lv.-’n"-v-"r "".V.-’F \‘"x II,.-"Iﬁ'"-.\‘_l,.-"'ﬁ\'\‘_J.r"'ﬁ"'1.\T_..-"'-"'5.l..;_.-'"l'-.v.-""".u_-"'- .l""-.- l_.-"'-"'-,__.l._.-“r"-.\1I__.-"""-..\.#.-"'"'\_\\#_r'ﬁ\_v,-"'ﬁ \"M"
L <<
-"': g — Harn Anlenna i Antenna Tower "5:
< — ]
:_:_:_';F E | - ,-:'" :
Gy | gt |
f:* i Turmitakle) ™, ﬁ*l / i ’ﬁ‘xl ? i ? 1 ,1:3'

Ground Reference Plane

Test Receiver :n:u m Ibnnu'ulhf-

f f

All the lower and upper band-edges emissions appearing within restricted frequency bands shall not exceed

9.2.Limit

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 Test Mode: GFSK-High Hopping-off
1001
a5
a0
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Fee 7} . FocPaiszonz ek
70
£ £ 65
H 2
8 2 B0
FC? § ssf e SRR ARG
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s o oo
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25 25 [
20 20 [
2330 2390 2400 2410 2420 2430 2440 2450 2450 2480 2470 2480 24%0 2500
Frequency in MHz Frequency in MHz
Test Mode: GFSK-Low Hopping-on Test Mode: GFSK-High Hopping-on
109: 10
85 95
901 a0
85T 85
801 807
FeC PrRIS 261z P 7 oo FCCPAr 15 2GHz PR
w} 70-
£ e E -si 65
2 w < 60
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Frequency in MHz Frequency in MHz

Note: 1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: /4 DQPSK-Low Hopping-off Test Mode: 11/4 DQPSK-High Hopping-off

i 1w
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90 90
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Frequencyin MHz Frequencyin MHz

Test Mode: /4 DQPSK-Low Hopping-on Test Mode: 11/4 DQPSK-High Hopping-on

i

i)
00 00 [
90 90+
80 80~

FCCPARL152GHz _PK ECC Part 15 2GHz PK.
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304 v
2380 2390 2400 240 2420 2430 2440 2450 2460 2470 2480 2490 2500

Frequencyin MHz Frequencyin MHz

Note: 1. *:Maximum data; x:Over limit; l:over margin.
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
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Test Mode: 8DPSK-Low Hopping-on Test Mode: 8DPSK-High Hopping-on
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Note: 1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Conducted Method
GFSK Mode:

Test channel: Lowest channel

Spectrum ".,""J Spectrum ‘?J
Ref Level 20.00 48m  Offset 7.62 d& w RBW 100 iHz RefLevel 2000 dém  Offset 7.62 d8 » RBW 100 cHz
b Art S0dE BWT 1130 ps e VBW 300 kM7 Mode Auto FFT b ALt AR SWT 119,08 ps e VBW 300 H2  Mode Auto FFT)
SGL Count 100/100 SGL Count 3000/3000
@19k 12 [@ 17k max
Mi1] 1.22 dBm| Mi[1] 2.71 dBm)|
; 2 i o] , 240405000 GH)
10 10
mz2[1] -182.381Br| M2(1] -15.17 dBm|
o 2.10000000%0113 . —— .m
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Start 2.300 GHz 1001 Els BlﬂE 2.406 GHz Start 2.306 GHz 1001 pts Stop 2,406 GHz
Marker Marker
Type | Ref | Tre | X-value 1 |_Function | Function Result ] Type | Ref | Tre | X-value | ¥-value |__Function | Function Result |
M1 1 240155 GHz M1 240485 GH2
M2 1 2.4 GHz M2 1 GHz
s | 239 s o | Sanow ess e
M4 1 2,362 GHz M 1 23829 GHz ~43.65 dBm
L ) ] w l n ] w
Spectrum “T"J Spectrum “Lf“J
Ref Level 20.00 d8m  Offset 7.60 d& w RBW 100 kHz Level 2000 d2ém  Offset 760 d8 w» REBW 100 cHz
b Art 30 dB BWT 1130 ps e VBW 300 kH7  Mode Auto FFT b ALt AR BWT 119.0 ps e VBW 900 kH2  Mode Auto FFT)
SGL Count 1007100 SGL Count 2000/2000
OEES | O
Mi11]) 0.68 dBm)| Mi[1] 1.28 dBm|
- 2.47305000 G - S s e
W1 mMz(1] -55.49 dBm)| i m2[1] -53.38 dBm|
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Start 2.476 GHz 1001 pts Stop 2.576 GHz Start 2.476 GHz 1001 pts B BIDE 576 GHz
Marker larker
Type | Ref | Trc | X value | ¥-volue | _Function | Function Result | Type | Ref | Tre | X value 1 ¥-valua | Function | Function Result ]
M1 2.47G85 GHz 0.68 dBm M1 247685 GHZ 1.28 dem
M2 1 2.4B35 GHz -55.49 dBm M2 1 24835 GHz
M3 1 2.5 GHz -54.91 dém M3 1 2.5 GHz -45.86 dBm
M+ 1 2.4656 GHZ -52.27 dém M 1 24858 GH: ~d4,87 dBm
L )l J ] ‘ 1 ] v
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Pi/AQPSK Mode:

Test channel: Lowest channel

Spectrurmn o < o
Ref Level 20.00 d8m  Offset 7.62 46 » RBW 100 kHz Ref Level 20,00 dam  Offset 762 48 » RBW 100 tHz
b arr 304B SWT 1138 S = VBW 300 kHT  Mode Auto FFT T 048 SWT 1128 5 = VBW 300 k2 Mode Auto FFT
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Type | Ref | Tre| ¥ value | ¥-ualue | Function Function Result | Type | Ref | Trc | ¥-value | ¥-value | Function Function Result |
M1 1 2.40215 GHz 1,28 dem M1 240585 GHz 2,80 dem
M2 1 2.8 GHz -£3.99 dém M2 1 2.8 GHz -42.76 dem
M3 1 239 6Hz -55.57 dem M3 1 239 GHz -43.53 dem
M4 1 2.3622 GHz -24.51 dBm 4 1 2.3692 GHz -43.75 dBm
1L ] v Dji ] wa
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M1 1 2.48025 GHz 068 dem M1 1 247885 GHz 1.27 dem
M2 1 2.4835 GHz -55.64 dBm M2 1 2.4835 GHz -52.61 dEém
M3 1 2.5 GHz =55.08 dem M3 1 2.5 GHz -47.36 dBm
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8DPSK Mode:
Test channel:

Lowest channel

Spectrum “T"J Spectrum ‘?J
Ref Level 20.00 dbm  Offset 762 46 = RBW 100 iz RefLevel 20.00 dm  OFfset 762 98 = RBW 100 oz
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No-hopping mode Hopping mode

Test channel:

Highest channel
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1 A
,15‘ -10
29dBm—D1 12,585 ¢5 om0 ] 18,930 0B
-0 di -30»‘1.
1% "
- -0 c
4 n 51 " e 3 +
5 aefic . 7 ™ 50 cetiel u{v'LL--l'\ b TRy L N e e R pe e e VTR e
L 780 TSP AT~ SSITENTY PO\ PO RN P ER ST Pt PR I? - W
) 40
0 -7
Start 2.476 GHz 1001 pts ) Stop 2.576 GHz Start 2.476 GHz 1001 pts BIDE 576 GHz
Marker Marker
Type | Ref | Tre| X-value | ¥-value |__Function Function Result | Type | Ret | Tre | X -value 1 Y-volue | Function | Function Result ]
M1 1 2.48015 GHz .08 dem M1 2.4T6BS GHz
M2 1 2.4835 GHz -53.91 dBm M2 1 2,4B35 GHz
M3 1 2.5 GHz -54.E7 dim ™3 1 25 EN?
M4+ 1 2.4064 GHz -52.00 dem M 1 2.4918 GH:
I v L ) ] w

No-hopping mode Hopping mode
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10.POWER LINE CONDUCTED EMISSIONS

10.1.Block Diagram of Test Setup

PC System Receiver EUT
S~
L | | A
80cm
0.8m
=~
LISN LISN B ¢
—_

:50Q Terminator

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uv) dB(uv)
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

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 72 of 79
BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China

LAB




[ |
B Test Report Number: BTF230612R00302
LAB

network (L.I.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 C63.10:2013 on conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.
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10.4.Test Result

Pass
Polarity: L

80.0 dBuwV

70

FCC Part 15 CLASS B QP
60 I

FCC Part 15 CLASS B AV
50

40 1

" WW
20 “"\J"“!'N]"
N“ﬂ WV‘{ peak
10 v\\\w%m’ﬁ
0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit Margin
MHz dBuV dB dBuVv dBuv dB  Detector Comment
1 0.3840 28.35 10.14 38.49 58.19 -19.70 peak
2 0.5460 31.98 10.27 42.25 56.00 -13.75 peak
3 1.3260 27.79 1042 38.21 56.00 -17.79 peak
4 2.1270 26.52 1042 36.94 56.00 -19.06 peak
5 3.8370 25.39 10.56 35.95 56.00 -20.05 peak
6 5.5770 23.65 10.66 34.21 60.00 -25.79 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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Polarity: N

600 dBuY

FLCC Part 15 CLASS B AV

FCC Part 15 CLASS B QP
o [

P
(]

. My A

AYE
0o
0.150 ns MHz) 5 30,000
Reading Correct Measure- .
No. Mk. Freq. Level Factor ~ment Limit Margin
MHz dBuv B dBuv dBuv dB  Detector Comment
1 * 05460 3261 1027 4288 5600 -1312  peak
2 1.3140  28.75 10.42 3917  56.00 -16.83  peak
3 21900 2841 10.43 38.84 56.00 -17.16 peak
4 29310 2706 1049 3755 5600 -1845  peak
5 38850 2679 10.56 3735 5600 -1865  peak
6 201240 17.56 11.06 2862 60.00 -31.38 peak
*Maximum data x:Owverlimit l:over margin {Reference Only

Mote: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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11.ANTENNA REQUIREMENTS

11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203, 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.

11.2.Result

The use of an antenna that is uniquely coupled to the intended radiator shall be considered sufficient to
comply with the provisions of this section.
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12. TEST SETUP PHOTO

12.1.Photo of Radiated Emission test

Band edge emissions (Radiated)
Emissions in restricted frequen_cy bands (above 1GHz)

+-H+++- f J——{"’f’

|

Emissions in restricted frequency bands (below 1GHz)
BB | e | |
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12.2.Photo of Conducted Emission test

Conducted Emission at AC power line
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