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Report No.: 250700022SEL-TEL1

GENERAL DESCRIPTION

1. Laboratory Information

Name Intertek ETL SEMKO Korea Ltd.
Intertek building, 3, Gongdan-ro 160beon-gil, Gunpo-si, Gyeonggi-do,
Address
15845, Korea
Phone No. +82 2567 7474
Fax No. +82 2 567 8482

Accreditations

FCC/IC Site Designation No : KR0163
Industry Company Number: 21965

2. Applicant Information

Name Braveridge Co., Ltd.
Address 3-27-2 Susenji Nishi-Ku, Fukuoka City, Fukuoka Prefecture, 819-0373
Contact Person Yuki Okawa
Phone No. +81928345789

3. Description of EUT

Product name

Bluetooth Low Energy Module

Model name BVMCN52840CFSLR
Serial No. N/A
Manufacturer Braveridge Co., Ltd.
Country of Manufacture Japan
Rated Voltage DC3.0V
Approved RF Module N/A
Approved Module FCC ID N/A

Frequency Range

2 402 MHz ~ 2 480 MHz (BT LE)

Modulation Technique

GFSK (1 Mbps / 2 Mbps)

Number of Channel

40 CH

Antenna Type

Main : Dipole Antenna, Sub : Chip Antenna

Antenna Gain

5.03 dBi, 1.90 dBi

Peak Conducted Power

7.79 dBm (Peak)

HVlN(Hardware Version Identification Number)

1.0

FVI N(Firmware Version Identification Number)

7.0.1

RF Power Setting Parameter

Power Level: 8
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4. Test Instrument

Report No.: 250700022SEL-TEL1

Control . .

No Equipment Manufacturer Model Serial No. Cal. Due.
EMCO001 EMI Test Receiver Rohde & Schwarz ESU40 100478 2026/1/2
EMC002 EMI Test Receiver Rohde & Schwarz ESU26 100590 2026/1/2
EMC003 Open Switch and Rohde & Schwarz 0SP130 101467 N/A

Control Platform
EMC004 EMI Test Receiver Rohde & Schwarz ESR7 101560 2026/1/2
EMCO009 Loop Antenna Rohde & Schwarz HFH2-Z2 100465 2027/2/6
EMCO025 Biconilog (Type7) ETS-Lindgren 3142E 00203547 2025/12/19
EMCO028 DRG Horn (Medium) ETS-Lindgren 3117 00201915 2026/10/2
EMCO031 Standard Gain Horn ETS-Lindgren 3160-09 LM9860 2026/5/12
EMCO74 AMP Rohde & Schwarz SCU-01D 1904843 2026/6/27
EMCO079 AMP Rohde & Schwarz SCU-26D 1879069 2026/6/26
- 3560.6550.12-
EMC169 Two-Line V-Network Rohde & Schwarz ENV216 102228-hQ 2026/4/3
EMC215 Preamplifier Agilent HP 8449B 3008A01832 2026/2/4
VECTOR SIGNAL
RFO03 GENERATOR Rohde & Schwarz SMBV100A 261569 2026/6/25
RFO04 SIGNAL GENERATOR Rohde & Schwarz SMB100A 178493 2026/6/25
SPECTRUM

RFO05 ANALYZER Rohde & Schwarz FSW43 103893 2026/6/12

RF022 Sysm?ugglsower KEYSIGHT N5747A US16D4132P 2026/6/25

RF024 RF Meter ANRITSU ML2495A 1648009 2026/7/7

RF025 RF Sensor ANRITSU MA2411B 1531208 2026/7/7

41 Softwarer Rohde & Schwarz EMC32 Ver10.30.00 N/A
5. Support Equipment
Description Manufacturer Model Serial No.
Note-PC HP HP EliteBook 830 G6 JPHOO51WSW
Copyright © 2017 Intertek Page 4 of 56 TRF No. General (eng) / Version: 19 Apr 2017
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Report No.: 250700022SEL-TEL1

6. Channel List

Channel No. Frequency(MHz) Channel No. Frequency(MHz)
0 2402 20 2442
1 2404 21 2444
2 2 406 22 2 446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2 456
8 2418 28 2458
9 2420 29 2 460
10 2422 30 2462
11 2424 31 2464
12 2426 32 2 466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
19 2 440 39 2480

7. Test Condition

Test Frequency(MHz)
Mode
Lowest Middle Highest
GFSK_1 Mbps 2 402 2440 2480
GFSK_2 Mbps 2 402 2 440 2 480
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Report No.: 250700022SEL-TEL1

8. Duty Cycle Correction Factor

Test Mode — GFSK 1 Mbps — Lowest Channel - 2 402 MHz

Multiview = Spectrum -

Pl Lewel 20.00 4Bm  Offser 0.5 4B = REW 10 fz
At 25 dh = SWT 3 ms = VBW 10 firz
TELi:AWD TOF

fEra Span

OF 7,407 GHz 1008 | s 300,00 prs
2 Marker Tabde

[ 1 s i m
G My i 390.6 ps 0.50 dB
Lz 0.46 dB

Pl 1 627.0 ps

R, | e

Note 1) Period : 0.627 0 ms, On time : 0.390 6 ms (Packet Transmission)
Note 2) DCCF = 10log(1/x) = 10log(1/0.623) = 2.055 dB, x = 0.627 0 / 0.390 6 = 0.623
Note 3) D =62.3 % (duty cycle <98 %)

Test Mode — GFSK 2 Mbps — Lowest Channel - 2 402 MHz

Multiview =  Spectrum .
Raf Leved 2000 dBm Oifsat ©O.5 30 & REW 10 M
AL 298 = SWT I ma = VBW 10 Pz
TRG A0 TDF
772 din
EEEET
10
1 1 1 - r
ENET
0 i
10 ol
A
30 - 1 1 - L L1 ! 4 L
R - A ot ! | - 4 . L - N—
0 M
0 e
CF 2,402 iz 1000 1 pits 3000 pss f
i1 1 .0 ps . m
o1 M1 1 204.6 ps 0.52 dB
C2 i i 627.9 s 0.49 dB

T

Note 1) Period : 0.625 5 ms, On time : 0.207 ms (Packet Transmission)
Note 2) DCCF = 10log(1/x) = 10log(1/0.331) = 4.803 dB, x = 0.207/0.625 5 = 0.331
Note 3) D =33.1 % (duty cycle < 98 %)
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Report No.: 250700022SEL-TEL1

SUMMARY

1. Summary of test results

Requirements FCC Rule IC Rule Compliance
' 15.203 .
Antenna Requirement RSS-Gen 6.8 Complied
15.247(b)(4)
Maximum Output Power 15.247(b)(4) RSS-247 5.4(d) Complied
Power Spectral Density 15.247(e) RSS-247 5.2(b) Complied
6 dB Channel Bandwidth 15.247(a)(2) RSS-247 5.2(a) Complied
Occupied Bandwidth N/A RSS-Gen 6.7 Complied
) . o . 15.247(d)
Radiated Spurious Emissions & Restricted Band, RSS-Gen 8.9 )
) o 15.205(a) Complied
Conducted Spurious Emissions & Band Edge RSS-Gen 8.10
15.209(a)
Conducted Emissions 15.207(a) RSS-Gen 8.8 Complied

Test method: According to ANSI C63.10-2020+Cor1-2023, KDB 558074 D01 15.247 Meas Guidance v05r02

2. Measurement Uncertainty

Parameters Uncertainty (k = 2)
Maximum Peak Conducted Output Power 2.71dB
Power Spectral Density 2.42 dB
Channel Bandwidth 3.41 kHz
Spurious Emissions (Conducted) 2.43 dB
9 kHz to 150 kHz 3.30dB
Conducted Emissions
150 kHz to 30 MHz 3.70dB
9 kHz to 30 MHz 3.23dB
30 MHz to 1 GHz 4.97 dB
. Emissi
spurious Emissions 1 GHz to 6 GHz 6.60 dB
(Radiated)
6 GHz to 18 GHz 6.90 dB
18 GHz t0 26.5 GHz 5.42 dB

Copyright © 2017 Intertek Page 7 of 56 TRF No. General (eng) / Version: 19 Apr 2017




N

Report No.: 250700022SEL-TEL1

TEST RESULT

1. Antenna Requirement

1.1 Rule

According to §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. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this Section. The manufacturer may design the unit so that

a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

1.2 Test Results — Complied

The Main antenna(Dipole antenna) of this product is unique coupling antenna. Sub antenna(Chip antenna)
of the Product is Permanently attached and there are no provisions for connection to an external antenna.
Directional peak gain of the antenna is 5.03 dBi. In the transcript, it was written with the data of the Dipole
antenna.
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Report No.: 250700022SEL-TEL1

2. Maximum Peak Output Power

2.1 Rule

According to §15.247(b)(3), For systems using digital modulation in the 902-928 MHz, 2 400-2 483.5 MHz,
and 5 725-5 850 MHz bands: 1 Watt.

As an alternative to a peak power measurement, compliance with the 1 Watt limit can be based on a
measurement of the maximum conducted output power.

Maximum Conducted Output Power is defined as the total transmit power delivered to all antennas and
antenna elements averaged across all symbols in the signalling alphabet when the transmitter is operating
at its maximum power control level. Power must be summed across all antennas and antenna elements.
The average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(4) The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

2.2 Measurement Procedure

According to ANSI C63.10-2020 & KDB 558074 D01 15.247 Meas Guidance v05r02, 9.1.3 PKPM1 Peak
power meter method.

The maximum peak conducted output power may be measured using a broadband peak RF power meter.
The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
utilize a fast-responding diode detector.

2.3 Test Setup

Power Sensor
Power Meter

EUT Attenuator

2.4 Test Results — Complied

Average Power imi
Test Mode Test Frequency Peak O(l;tg:s Power (ngm) (I('jlg::)
2 402 MHz 7.68 7.54
GFSK_1 Mbps 2 440 MHz 7.78 7.60 30
2 480 MHz 7.79 7.59
2 402 MHz 7.69 7.50
GFSK_2 Mbps 2 440 MHz 7.78 7.59 30
2 480 MHz 7.78 7.60
Note :

1. Peak Output Power = Reading (dBm) + Cable loss (dB) + Attenuator (dB)
2. Average Power(dBm) = Reading (dBm) + Cable loss (dB) + Attenuator (dB) + D.C.C.F(dB)
2. Peak Output Power was tested by Power meter & sensor (VBW = 50 MHz)
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Report No.: 250700022SEL-TEL1

3. Power Spectral Density

3.1 Rule

According to §15.247(e), for digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

3.2 Measurement Procedure

According to ANSI C63.10-2020 & KDB 558074 D01 15.247 Meas Guidance v05r02, 10.2 Method PKPSD.

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance, and is optional if the maximum conducted (average) output power was used to demonstrate
compliance.

a) Set Spectrum Analyzer centre frequency to DTS channel centre frequency.
b) Set the span to 1.5 x DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW > 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

3.3 Test Setup

EUT Attenuator Spectrum Analyzer

3.4 Test Results — Complied

Test Mode Test Frequency Power Spectral Density (dBm/3 kHz) (dBrI;\i/n;,iin)

2 402 MHz P.S.D. = -7.02 dBm/3 kHz

GFSK_1 Mbps 2 440 MHz PS.D. = -6.88 dBm/3 kHz 8
2 480 MHz P.S.D. = -6.90 dBm/3 kHz
2 402 MHz P.S.D. = -9.63 dBm/3 kHz

GFSK_2 Mbps 2 440 MHz P.S.D. = -9.45 dBm/3 kHz 8
2 480 MHz P.S.D. = -9.40 dBm/3 kHz

Note :

1. Power Spectral Density(dBm/3 kHz)= Reading (dBm/3 kHz) + Cable loss (dB) + Attenuator (dB)
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Report No.: 250700022SEL-TEL1

Photographs of Test Results
Test Mode — GFSK 1 Mbps

Lowest — 2 402 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 3 kHz
Att 29dB SWT 11.8ms ® VBW 10kHz Mode Sweep

TDF
1 Frequency Sweep

| 2.40198940 GHZ]

el AT A (s,

404

50 d
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CF 2,402 GHz 1001 pts 106.0 kHz, Span 1.06 MHz
measuring... | N EEEEN i

Middle — 2 440 MHz

Ref Level 20.00 dBm  Offset 0.5dB ® RBW 3 kHz
29dB SWT 11.8ms ® VBW 10kHz Mode Sweep

Att
TDF
1 Frequency Sweep
M1[1] E
2.43999050 GHz
o4 i A /\MAWK VA\W
f, bl T A [t iy
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Measuring... NNNNNNNN  we
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Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 05dB ® RBW 3kHz
Att

TOF

1 Frequency

29dB  SWT

Sweep

11.9 ms ® VBW 10kHz Mode Sweep

Report No.: 250700022SEL-TEL1

M1[1] -6.90 dBm
247999040 GHz

ST T

W\ APV
LY

CF 2,48 GHz

1001 pts 107.0 kHz,

Span 1.07 MHz
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Report No.: 250700022SEL-TEL1

Test Mode — GFSK 2 Mbps

Lowest — 2 402 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 3 kHz
Att 29dB SWT 19.2ms ® VBW 10kHz Mode Sweep
TOF

1 Frequency Sweep
M1[1] -9,63 dBm

2.40201030 GHz

L ﬂM\UﬂUﬂﬁMﬂM yﬂ(\f\umvf\m iyl Wﬂﬂ/\m a0 el s el gt et

@@]wv\[ UVU“V\{V“”V ”V\(“ \rv T | VUW R “/“ U”\Hrw W\Wﬂv

—

Span 1.72 MHz
measuring... [INNNNNNRN L

CF 2,402 GHz 1001 pts 172.0 kHz,

Middle — 2 440 MHz

Ref Level 20.00 dBm Offset 05dB ® RBW 3kHz

Att 29dB SWT 19.4ms ® VBW 10kHz Mode Sweep
TOF

1 Frequency Sweep

AL afhn g vfluf\ ﬂﬁvﬂﬂuﬂ/\m nv MI\ MAM M WLLJW\M (\Mﬂnﬂﬂfﬁ HWM Rl ol el

L T A N A M A L LT

T I T =y
-40 df
-50 df
-60 df
-70 df
CF 2.44 GHz 1001 pts 174.0 kHz, Span 1.74 MHz
Measuring...  [INERENEER L
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Report No.: 250700022SEL-TEL1

Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 05dB ® RBW 3kHz
Att 29dB SWT 19.5ms ® VBW 10kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] -9.40 dBm
248001050 GHz

1=
[=
=3

AN Mﬂﬂm\ﬂ/\n VM]\UMI[AVMU MN\NM Wmmﬂn f\mnn ﬂ ]

o A i W LT T

175.0 kHz, Span 1.75 MHz

CF 2,48 GHz 1001 pts
Measuring...  NENNNNENN L
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4 6 dB Bandwidth (DTS Channel Bandwidth) & Occupied Bandwidth

4.1 Rule

- 6 dB Bandwidth

According to §15.247(a)(2) Systems using digital modulation techniques may operate in the 902—-928 MHz,
2 400-2 483.5 MHz, and 5 725-5 850 MHz bands.

The minimum 6 dB bandwidth shall be at least 500 kHz.

- Occupied Bandwidth

The emission bandwidth (x dB) is defined as the frequency range between two points, one above and one
below the carrier frequency, at which the spectral density of the emission is attenuated x dB below the
maximum in-band spectral density of the modulated signal. Spectral density (power per unit bandwidth) is
to be measured with a detector of resolution bandwidth in the range of 1% to 5% of the anticipated
emission bandwidth, and a video bandwidth at least 3x the resolution bandwidth.

When the occupied bandwidth limit is not stated in the applicable RSS or reference measurement method,
the transmitted signal bandwidth shall be reported as the 99% emission bandwidth, as calculated or
measured.

4.2 Measurement Procedure

- 6 dB Bandwidth
According to ANSI C63.10-2020 & KDB 558074 D01 15.247 Meas Guidance v05r02, 8.2 Option 2.

The automatic bandwidth measurement capability of an instrument may be employed using the X dB

bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW > 3 x
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate

power nulls in the fundamental emission that might be > 6 dB.

- Occupied Bandwidth
According to RSS-GEN 6.6 Occupied Bandwidth

The transmitter shall be operated at its maximum carrier power measured under normal test conditions.
The span of the analyzer shall be set to capture all products of the modulation process, including the
emission skirts.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth (OBW) and
video bandwidth (VBW) shall be approximately 3x RBW.

4.3 Test Setup

EUT Attenuator Spectrum Analyzer
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4.4 Test Results - Complied

e e Frequency 6 dB Bandwidth | Occupied Bandwidth Limit
(MHz) (MHz) (MHz) (kHz)
2 402 0.71 1.05
GFSK_1 Mbps 2 440 0.71 1.05 500
2 480 0.71 1.05
2402 1.15 2.03
GFSK_2 Mbps 2440 1.16 2.04 500
2480 1.16 2.04
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Photographs of Test Results (6 dB Bandwidth)
Test Mode — GFSK 1 Mbps

Lowest — 2 402 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 100 kHz

Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TDF

1 Frequency Sweep

CF 2.402 GHz 1001 pts 500.0 kHz, Span 5.0 MHz

2 Marker Table
M1 2.40201 GHz

1
M2 1 2.40165035 GHz
D3 M2 1 709.29 kHz

dBm
8 dB

!am
ooN
Luw

-9

-]

H

measuring... [N w

Middle — 2 440 MHz

Ref Level 20.00 dBm  Offset 0.5 dB ® RBW 100 kHz
Att 29de SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

s
CF 2.44 GHz 1001 pts 500.0 kHz, Span 5.0 MHz
2 Marker Table
M1 1 2.440015 GHz 8.47 dBm
M2 1 2.43965035 GHz 2.43 dBm
D3 M2 1 709.29 kHz 0.01 dB
Measuring... v
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Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 100 kHz

Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] 8,46 dBm
L 2.48001500 GHz

10 d M2[1] | 2.41dBm

Mz
o 2 217965035 GHz.

_10d

-20 d
e

-30 d

_40d

L0 d

-60 d

-70d

CF 2,48 GHz 1001 pts 500.0 kHz Span 5.0 MHz

2 Marker Table

M1 1 2.480015 GHz 8.46 dBm
M2 1 2.47965035 GHz 2.41 dBm
D3 M2 1 714.29 kHz -0.25 dB

Measuring...
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Test Mode — GFSK 2 Mbps

Lowest — 2 402 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 100 kHz
Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF
1 Frequency Sweep

\_/\/V\/ | [2.40144555 GHZ]

_50d

-60 d

-70d

CF 2.402 GHz 1001 pts 500.0 kHz, Span 5.0 MHz

2 Marker Table

M1 1 2.40201 GHz 8.22 dBm
Mz 1 2.40144555 GHz 2.22 dBm
D3 M2 1 1.14885 MHz -0.07 dB

measuring... [l

Middle — 2 440 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 100 kHz
Att 29dB SWT 1.01ms ® VBW 300 kHz Mode Sweep
TDF

1 Frequency Sweep

-10d

-20 d

_a0d

-50 d

60 d

-70d

CF 2.44 GHz 1001 pts 500.0 kHz, Span 5.0 MHz

2 Marker Table

M1 1 2.440015 GHz 8.46
M2 1 2.43943556 GHz 2.40 dBm
D3 M2 1 1.15884 MHz 0.02 dB

Measuring... I
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Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 100 kHz

Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF
1 Frequency Sweep

_10d

20 d \
-30 d

_50d

-60 d

-70d

CF 2,48 GHz 1001 pts 500.0 kHz Span 5.0 MHz

2 Marker Table

M1 1 2.480015 GHz 8.45 dBm
M2 1 2.47943556 GHz 2.40 dBm
D3 M2 1 1.16384 MHz -0.14 dB

measuring... [INNNNNERR L
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Photographs of Test Results (Occupied Bandwidth)
Test Mode — GFSK 1 Mbps

Lowest — 2 402 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 30 kHz
Att 29dB SWT 1.09ms ® VBW 100 kHz Mode Sweep

ied Bandwidth

M1[1]
2.40201210 GHz

T2

-10d

.. 1
.

-40 d

-50 d

~60 d

-70d

500.0 kHz, Span 5.0 MHz

CF 2.402 GHz 1001 pts
2 Marker Table
M1 1 2.4020121 GHz 5.94 dBm Qcc Bw

T1 1 2.40149628 GHz -11.31 dBm Occ Bw Centroid
T2 1 2.40254293 GHz -9.73 dBm Occ Bw Freg Offset

1.046650654 MHz
2.402019604 GHz
19.603842912 kHz

measuring... [N w

Middle — 2 440 MHz

Ref Level 20.00 dBm  Offset  0.5dB ® RBW 30 kHz
Att 29dB SWT 1.09ms ® VBW 100 kHz Mode Sweep

TOF
1 Occupied Bandwidth

.. \
1

-30d
+

_40d

W

-60 d

704

500.0 kHz, Span 5.0 MHz

CF 2.44 GHz 1001 pts

2 Marker Table

1.052083772 MHz
2,440017547 GHz
17.546884857 kHz

1 2.4425 GHz -53.07 dBm Qcc Bw
T1 1 2.4394915 GHz -10.74 dBm Qcc Bw Centroid
T2 1 2.44054359 GHz -9,.38 dBm Ccc Bw Freg Offset

Measuring... RN
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Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 30 kHz

Att 29dB SWT 1.09ms ® VBW 100 kHz Mode Sweep
TOF

1 Occupied Bandwidth

AN

. N
/ |
/- ™

_40d

50 d
-60 df
-70 d
CF 2,48 GHz 1001 pts 500.0 kHz Span 5.0 MHz
2 Marker Table

M1 1 2.4825 GHz -53.78 dBm Ccc Bw 1.054088351 MHz

Tl 1 2.479491359 GHz -10.86 dBm Qcc Bw Centroid 2.480018632 GHz

T2 1 2.48054568 GHz -9.03 dBm Qcc Bw Freq Offset 18.63197327 kHz

measuring... [l
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Test Mode — GFSK 2 Mbps

Lowest — 2 402 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 30 kHz
Att 29dB SWT 1.09 ms ® VBW 100kHz Mode Sweep

TOF
1 Occupied Bandwidth

N N
y

Y T4 D

_40 4

~£0 d

-60 d

-70d

CF 2.402 GHz 1001 pts 500.0 kHz, Span 5.0 MHz

2 Marker Table

Occ Bw 2.032111166 MHz
Occ Bw Centroid 2.402033135 GHz
Qcc Bw Freg Offset 33.135232855 kHz

Measuring...  NNINENENN o

M1 1 2.402021 GHz 5.13 dBm
Ti 1 2.40101708 GHz -12.59 dBm
T2 1 2,40304919 GHz -12.46 dBm

Middle — 2 440 MHz

RefLevel 20.00 dBm Offset 0.5dB ® RBW 30 kHz
Att 29dB SWT 1.09ms ® VBW 100 kHz Mode Sweep

ied Bandwidth

- N
W
/ W’

-40 <
%0 d
60 di
-70 d
CF 2.44 GHz 1001 pts 500.0 kHz, Span 5.0 MHz
2 Marker Table

M1 1 2.4425 GHz -47.98 dBm Qcc Bw 2.035327642 MHz

T1 1 2.43901448 GHz -12.22 dBm Occ Bw Centroid 2.440032148 GHz

T2 1 2.44104981 GHz -12.27 dBm Occ Bw Freq Offset 32.148150529 kHz

measuring... [INNNENERN wa
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Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 30 kHz
Att 29dB SWT 1.09ms ® VBW 100 kHz Mode Sweep

TOF
1 Occupied Bandwidth

: A
o
7 ;

’W]‘w
o
=60 df
-70 df
CF 2.48 GHz 1001 pts 500.0 kHz, Span 5.0 MHz
2 Marker Table

M1 1 2.4825 GHz -47.20 dBm Qcc Bw 2.041455902 MHz

T1 1 2.47901135 GHz -12.46 dBm Qcc Bw Centroid 2.480032081 GHz

T2 1 2.48105281 GHz -12.30 dBm Occ Bw Freg Offset 32.030933044 kHz

Measuring... [l e
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5. Radiated Spurious Emissions & Restricted Band, Conducted Spurious Emissions & Band Edge

5.1 Rule

According to §15.247(d), in any 100 kHz 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 20 dB below that in the 100 kHz 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 30 dB instead of 20 dB.

Attenuation below the general limits specified in Section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

According to §15.209(a), Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Frequency (kHz) Field strength (uV/m) Field strength (dBuV/m) [Measurement distance (m)
0.009 - 0.490 2 400/F(kHz) 20log (2 400/F(kHz)) 300
0.490 - 1.705 24 000/F(kHz) 20log (24 000/F(kHz)) 30
1.705-30 30 30 30
30-88 100** 100** 3
88 -216 150** 150** 3
216 - 960 200%** 200** 3
Above 960 500 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this section shall not be located in the frequency bands 54—72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. However, operation within these frequency bands is permitted under other sections of this part, e.g.,
§15.231 and 15.241.
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According to §15.205(a) and (b), only spurious emissions are permitted in any of the frequency bands
listed below:

MHz MHz MHz GHz
0.009 - 0.110 16.42 - 16.423 399.9-410 45-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
2.1735-2.1905 16.804 25 - 16.804 75 960 -1 240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.177 25-4.177 75 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25-4.207 75 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.267 75- 6.268 25 108 -121.94 1718.8-1722.2 13.25-13.4
6.31175-6.312 25 123-138 2200-2 300 14.47-14.5
8.291-8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362-8.366 156.524 7255_ 156.525 2483.5-2500 17.7-21.4
8.37625-8.386 75 156.7 - 156.9 2 690-2900 22.01-23.12
8.41425-8.414 75 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72 -173.2 3332-3339 31.2-31.8
12.51975-12.520 25 240 - 285 3345.8-3358 36.43-36.5
12.576 75 -12.577 25 322-3354 3600 -4 400 Above 38.6
13.36-13.41

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in §15.209. At frequencies equal to or less than 1 000 MHz, compliance with the limits in

§15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1 000 MHz, compliance with the emission limits in §15.209 shall be demonstrated based
on the average value of the measured emissions. The provisions in §15.35 apply to these measurements

5.2 Measurement Procedure

According to ANSI C63.10-2013, 11.11 Emissions in non-restricted frequency band, and 11.12 Emissions in
restricted frequency bands
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5.2.1. Test Procedures for emission below 30 MHz

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at anechoic chamber test
site. The table was rotated 360 degrees to determine the position of the highest radiation.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum value
of the field strength. Both parallel and perpendicular of the antenna are set to make the measurement.

3. For each suspected emission, the EUT was arranged to its worst case and then the table was turned from
0 degrees to 360 degrees to find the maximum reading.

4. The test-receiver system was set to quasi peak detect function and Specified Bandwidth with Maximum
Hold Mode.

5.2.2. Test Procedures for emission below 1 000 MHz & above 1 000 MHz

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at anechoic chamber test
site (below 1 GHz) and 1.5 meters above the ground at anechoic chamber test site (above 1 GHz).
The table was rotated 360 degrees to determine the position of the highest radiation.

2. During performing radiated emission below 1 GHz, the EUT was set 3 meters away from the interference
receiving antenna, which was mounted on the top of a variable-height antenna tower. During performing
radiated emission above 1 GHz, the EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

3. The antenna is a bi-log antenna, a horn antenna and its height is varied from one meter to four meters
above the ground to determine the maximum value of the field strength (Keeping antenna aimed at EUT).
Both horizontal and vertical polarizations of the antenna are set to make the measurement.

4. The test-receiver system was set to quasi peak detect function (below 1 GHz), peak detect function and
average detect function (above 1 GHz).
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5.2.3. Test Setup
1. Conducted Spurious Emissions

EUT Attenuator Spectrum Analyzer

2. 9 kHz to 30 MHz Emissions

|.,— 3m —— Loop

Antenna
-

EUT

Spectrum Analyzer
or EMI Receiver

\

-
O
O

ol

AT T

ﬁafamnna ground plane

Anechoic Chamber
2. 30 MHz to 1 000 MHz Emissions

b 3m —— e

EUT

Spectrum Analyzer

Tm-~4m .

_T_ s or EMI Receiver
Biconilog
0.8 m Antenna

I:' =1
a0
Precamp | Sl

Rafarance ground plane

Anechoic Chamber
3. Above 1 000 MHz Emissions

f—— 3m ——
EUT P
i Fre-amp
L | Spectrum Analyzer
Tm~4m .
- or EMI Receiver
Homn
Antenna \
a0
[ -
B R o0, | I e O] m|
Refarancs ground plane 1 | |

Anechoic Chamber

Copyright © 2017 Intertek Page 28 of 56 TRF No. General (eng) / Version: 19 Apr 2017



N

Report No.: 250700022SEL-TEL1

NOTE;

All data rates and modes were investigated for radiated spurious emissions. Only the radiated emissions of
the configuration that produced the worst case emissions are reported in this section.

1. Unwanted Emissions into Non-Restricted Frequency Bands

- The Reference Level Measurement refer to section 11.2

Set Analyzer centre frequency to DTS channel centre frequency, SPAN > 1.5 times the DTS bandwidth, the
RBW =100 kHz and VBW 2> 3 x RBW, Detector = Peak, Sweep time = Auto couple, Trace = Max hold.

- Unwanted Emissions Level Measurement refer to section 11.3

Set the centre frequency and span to encompass frequency range to be measured, the RBW = 100 kHz and
VBW 2 3 x RBW, Detector = Peak, Sweep time = Auto couple, Trace = Max hold.

2. Unwanted Emissions into Restricted Frequency Bands

- Peak Power measurement procedure refer to section 12.2.4
Set RBW = as specified in Table 1, VBW = 3 x RBW, Detector = Peak, Sweep time = auto, Trace = Max hold.

Table 1- RBW as a function of frequency

Frequency RBW
9 - 150 kHz 200 —300 Hz
0.15-30 MHz 9-10 kHz
30 -1 000 MHz 100 - 120 kHz
> 1000 MHz 1 MHz

-Average Power measurements procedure refer to section 12.2.5.2

The EUT shall be configured to operate at the maximum achievable duty cycle.

Measure the duty cycle, x, of the transmitter output signal as described in section 6.0.

Set RBW =1 MHz, VBW > 3 x RBW, Detector = RMS, if span / (# of points in sweep) < (RBW/2).

Satisfying this condition may require increasing the number of points in the sweep or reducing the span. If
this condition cannot be satisfied then the detector mode shall be set to peak.

Averaging type = power (i.e., RMS).

As an alternative the detector and averaging type may be set for linear voltage averaging.

Some instruments require linear display mode in order to use linear voltage averaging. Log or dB averaging
shall not be used. Sweep time = auto, Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission limit in
order to compute the emission level that would have been measured had the test been performed at 100
percent duty cycle. The correction factor is computed as follows:
1) If power averaging (RMS) mode was used in step f), then the applicable correction factor is 10 log (1/x),
where x is the duty cycle.
3) If a specific emission is demonstrated to be continuous (> 98 percent duty cycle) rather than turning on
and off with the transmit cycle, then no duty cycle correction is required for that emission.

the EUT is manipulated through three orthogonal planes (X, Y, Z). Worst orthogonal plan of EUT is X — axis
during radiation test.
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5.3 Test results — Complied

Photographs of Test Result (Conducted Measurements)
Test Mode — GFSK 1 Mbps

Band Edge
Lowest —2 402 MHz

Ref Level 20.00 dBm  Offset 0.5 dB ® RBW 100 kHz
Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] . m
2.4020000 GHz
10 di 1 M2[1] -44.58 dBm

2.3999990 GHz

™
8
a
——
=t |
—

mﬂﬁan /\.m

-50 d
—elo| A | m M., N il NWJV/ \%\%m it “M
Y VWV W™ W P/ T L Ty AT W RS Tl P T W
-70 d
]
CF 2.402 GHz 1001 pts 10.0 MHz Span 100.0 MHz

Measuring... [INNNNNERN L

Highest — 2 480 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 100 kHz
Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] .
2.,4800000 GHz

104 1 Mz[1]+-53.43 dBm:.

2.4837000 GHz

TP W T T e SR TTRARYY eARvATV AR RN AR e I P

ﬂﬂg‘A mm”ﬂﬂm A, M f"lanVyM/ %A il NIl m/\n
LA

CF 2,48 GHz 1001 pts 10.0 MHz, Span 100.0 MHz
measuring... NENRNNERN W
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Spurious

Lowest — 2 402 MHz

RefLevel 20.00 dBm Offset 0.5 dB ® RBW 100 kHz

Att 29dB SWT 265 ms ® VBW 300kHz Mode Sweep
TDF
1 Frequency Sweep
M1[1] 6.26 dBm
2.3970 GHz
10d L M2[1}———46.08 dBm-
4.8030 GHz
0 d
“10d
jHL 13,740 cam ]
204
_a0d
a0 d
M2
50 d A
04 , ot A ] e, [
W el
-70d
30.0 MHz 1001 pts 2.65 GHz 26.5 GHz

Measuring...

Middle — 2 440 MHz

Ref Level 20.00 dBm  Offset 0.5 dB ® RBW 100 kHz
Att 29dB SWT 265ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] . m
2.4500 GHz
M2[1}——47.13 dBm

4.8820 GHz

-10d

-20 d

-30 d

-40 d
M2

-50 d

i I IR ey

~60 d | T Forib

-70d

30.0 MHz 1001 pts 2.65 GHz,

Measuring...
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Highest — 2 480 MHz

Ref Level 20.00 dBm  Offset 0.5 dB ® RBW 100 kHz

Att 29dB SWT 265ms ® VBW 300 kHz Mode Sweep
TOF
1 Frequency Sweep
M1[1] 8.14 dBm
2.4760 GHz
10 d El M2[1}—|—-48.35 dBm
26.0110 GHz
o d
wd oo den ]
-20 d
-30 d
-40 d
Mz
50 o s
Pt
60 ) ' bt s T PTG wrra W
W o T f
-70 d
30.0 MHz 1001 pts 2.65 GHz, 26.5 GHz

Measuring... [INENENERR o
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Test Mode — GFSK 2 Mbps
Band Edge

Lowest — 2 402 MHz

Ref Level 20.00 dBm Offset 0.5dB ® RBW 100 kHz

Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1]
2.4020000 GHz
104 -

M2[1]+-24.61 dBm

2.3999990 GHz

yﬁﬂﬂn WAWW{JRV VIV Y ,AWM M ’A'\Arnﬁ‘

L A \ AJL
R KT T L L L LY T U DR L PR P
-70 df
L]
CF 2.402 GHz 1001 pts 10.0 MHz Span 100.0 MHz
measuring...  [HRNENENR o
Highest — 2 480 MHz
Ref Level 20.00 dBm  Offset 0.5 dB ® RBW 100 kHz
Att 29dB SWT 1.0l ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] 8.13 dBm

2.4800000 GHz
o 1 M2[1} 49,12 dBm:
2.4837000 GHz

\IWAWWWWAV“ i TR L)

50 df

b Vargabt— M/‘lt’\ﬂr{t'\ Fjlﬂ.l‘\ .A f\/‘nﬂm LY o M’\.Al\fqﬂnﬁ N JlM’\
g e H

70 d

CF 2.48 GHz 1001 pts 10.0 MHz

Span 100.0 MHz
measuring...  [INERENEER L
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Spurious

Lowest — 2 402 MHz

Ref Level 20.00 dBm Offset 0.5 dB ® RBW 100 kHz

Att 29dB  SWT 265ms ® VBW 300kHz Mode Sweep
TDF
1 Frequency Sweep
M1[1]
2.3970 GHz
10 d M2[1]——-48.98 dBm
L 26.0110 GHz
o
-10 di
15,000 cam ]
-20 di
a0 d
a0 4
Mz
5o d T
-60 d T et
~70 d
30.0 MHz 1001 pts 2.65 GHz, 26.5 GHz

Measuring... [

Middle — 2 440 MHz

Ref Level 20.00 dBm  Offset 0.5dB ® RBW 100 kHz

Att 29dB SWT 265 ms ® VBW 300 kHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] 7.98 dBm
2.4500 GHz
L M2[1}——-49.05 dBm

26.1960 GHz

od R

-20 d

-30 d

-40 d

-50d

:é
%

-60 of L ST

-70d

30.0 MHz 1001 pts 2.65 GHz,

Measuring...
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Highest — 2 480 MHz

Ref Level 20.00 dBm  Offset 0.5dB ® RBW 100 kHz

Att 29dB  SWT 265 ms ® VBW 300kHz Mode Sweep
TOF
1 Frequency Sweep
M1[1] 5.04 dBm
2.4760 GHz
104 o M2[1}—|—-48.81 dBm
26.2220 GHz
0 d
-10 d
114 060 din |
-20 d
-30 d
40 d
w2
-50 df Wl
o0 dom—} b e a0 )
-70 d
30.0 MHz 1001 pts 2.65 GHz 26.5 GHz

Measuring...  NNNNENEEN o
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Photographs of Test Result (Radiated Measurement)
Note :

The EUT scanned all three axes (X, Y, Z) and recorded the worst result (Worst-case) in the report.

9 kHz ~ 30 MHz
Test Mode — GFSK 1 Mbps — Lowest Channel - 2 480 MHz (Worst Case)

Frequency QuasiPeak Limit Margin Bandwidth Pol. Azimuth Corr.
[MHz]  [dB(pV)/m] [dB(uV/m)] [dB] [kHz] [deg] [dB/m]
No spurious emissions were detected within 20 dB of the limit.
Note :
1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. QuasiPeak[dB(uV)/m] = Reading value[dB(uV)] + Corr.[dB/m]

3. According to § 15.31(f)(2), an extrapolation factor of 40 dB/decade is applied because measured
distance of radiated emission is 3 m.

Test Data
-9 kHz ~ 30 MHz
12301
1201
1001
gl
=
o
a 1
=
£ 80t
1]
=
o 4
|
405
204
0+ } } } } } } t } } } t |
0.005 5 10 15 20 25 30
Frequency in MHz
Preview Result 1W-PK+ Preview Result 1H-PK+ * Critical_Fregs PK+
FCC Part 15 C_QP @ 3m » Final_Result QPK Final_Result PK+
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30 MHz ~ 1 GHz
Test Mode — GFSK 1 Mbps — Lowest Channel - 2 480 MHz (Worst Case)

Frequency QuasiPeak Limit Margin  Bandwidth  Height Pol. Azimuth Corr.
[MHz]  [dB(uV)/m] [dB(nV/m)]  [dB] [kHz] [cm] [deg]  [dB/m]
52.68 5.50 40.00 34.50 120.0 200.0 \ 1.0 -15.49
64.24 7.98 40.00 32.02 120.0 100.0 \ 124.0 -15.23
187.96 10.81 43.50 32.69 120.0 100.0 H 35.0 -10.02
370.87 22.92 46.00 23.08 120.0 100.0 \Y 244.0 -3.03

Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

2. QuasiPeak[dB(uV)/m] = Reading value[dB(uV)] + Corr.[dB/m]

Test Data
-30 MHz ~ 1 GHz

707
50

40

30

504 i
i

* L

Level in dBuvim

E

+*
104
>

30N 50 80 g0 100M 200 300 400 300 gon 1G
Frequency in Hz

Preview Result 1TH-PK+
Preview Result 1V-PK+
* Critizal_Freqs PK+
Table 1_Class B_Radiated Disturbances @ 3m_QFP
— — FCC Part 15 C_QP @ 3m (RFII}
L Final_Result QPK
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1 GHz~ 18 GHz

Test Mode — GFSK 1 Mbps — Lowest Channel - 2 402 MHz

Frequency

#2346.85
2 346.85
#4 803.75
#4 803.75
7 205.37
17 240.22

Note :

Max Peak
[MHz] [dB(uV)/m]

42.03

45.33

51.67
54.54

Average
[dB(uV)/m]

Limit

[dB(uV/m)]

74.00
54.00
74.00
54.00
68.20
68.20

Margin

[dB]

31.97
25.37
28.67
22.07
16.53
13.66

[kHz]

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

Bandwidth Height

[cm]

100.0
100.0
100.0
100.0
100.0
100.0

Pol.

< < << I T

Azimuth
[deg]
10.0
10.0

272.0
272.0
0.0
0.0

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

2. ““ means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Copyright © 2017 Intertek
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Corr.

[dB/m]

-0.48
-0.48
3.67
3.67
6.43
17.83
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Test Data

Lenvel in dBELNWImM
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20T
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— Preview Result 2V-AVG
Preview Result 1H-PK+
= FCC Part 15 C_PK @ 3m

» Final_Result WG

- Restricted Band

1007

80T

&0 T

Frequency in Hz

Preview Result 1V-PK+
* Critical_Freqs AVG
—--—- FCC Part 15 C_AV @ 3m

Preview Result 2H-AVG
Critical_Fregs PK+
Final_Result PK+
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70T

&80T

30T
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20T

101

0 t t

Level in dBufm
[
i
i
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i
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23110 2320

— Preview Result 2V-AVG
Preview Result 1H-PK+
— FCC Part 15 C_PK @ 3m
» Final_Result AVG
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Test Mode — GFSK 1 Mbps — Middle Channel - 2 440 MHz

Frequency MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.

[MHz] [dB(uV)/m]  [dB(uV)/m] [dB(uV/m)]  [dB] [kHz] [cm] [deg] [dB/ml
4 879.460 35.65 54.00 20.41 1000.0 100.0 H 88.0 3.69
4 879.460 46.27 74.00 27.73 1000.0 1000 H 88.0 3.69
#7 320.840 53.16 74.00 20.84 1000.0 1000 V 293.0 6.55
#7 320.840 42.40 54.00 13.66 1000.0 1000 V 293.0 6.55
17 007.470 52.98 68.20 15.22 1000.0 100.0 H 198.0 17.63

Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. “* means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data
-1GHz~ 18 GHz
1001
S0
aoT
ToT
§ 604
% |:|:| L ¥ *
=
Tﬂ_;'." i ¥ pulfad PN I.I
& 40T il e L B Son
— PRI T ey !
A e gep b I, S s
201
101
0 } } } } t } } —t |
1G 2G 3G 4G 56 6 ] 106G 185G
Frequency in Hz
— Preview Result 2V-AVG Preview Result 1W-PK+ Preview Result 2H-AVG
Preview Result 1H-PK+ * Critizal_Fregs AWG * Critical_Fregs PK+
— FCC Part 15 C_PK @ 3m FCC Part 15 C_AN @ 3m » Final_Result PK+

Final_Result AVG
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Report No.: 250700022SEL-TEL1

Test Mode — GFSK 1 Mbps — Highest Channel - 2 480 MHz

Frequency MaxPeak Average Limit Margin Bandwidth Height pol. Azimuth Corr.

[MHz] [dB(uV)/m]  [dB(nV)/m] [dB(uV/m)]  [dB] [kHz] [cm] [deg]  [dB/mI
#2 483.520 35.22 54.00 20.84 1000.0 1000 H 60.0 -0.07
#2 483.520 55.69 74.00 18.31 1000.0 1000 H 60.0 -0.07
4 959.460 49.29 74.00 24.71 1000.0 1000 H 88.0 3.77
4 959.460 39.26 54.00 16.80 1000.0 1000 H 88.0 3.77
#7 439.170 52.20 74.00 21.80 1000.0 1000 V 73.0 6.66
#7 439,170 - 42.01 54.00 14.05 1000.0 100.0 \ 73.0 6.66
16 831.150 53.53 68.20 14.67 1000.0 100.0 H 349.0 17.45

Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

2. “® means the restricted band.
3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]
4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]
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Test Data

Lewel in dBum
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Preview Result 1H-PKE+
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Frequency in Hz
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Test Mode — GFSK 2 Mbps — Lowest Channel - 2 402 MHz

Frequency = MaxPeak
[MHz]  [dB(nV)/m]

#2354.41 -

#2354.41 42.16
#3825.28 ---

#3825.28 42.58
7204.52 51.41
12 810.23 51.41
17 076.08 53.82

Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

Average
[dB(uV)/m]

33.41

34.09

2. ““ means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

Limit

[dB(uV/m)]

54.00
74.00
54.00
74.00
68.20
68.20
68.20

Margin

[dB]

25.39
31.84
24.71
31.42
16.79
16.79
14.38

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Copyright © 2017 Intertek
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Bandwidth

[kHz]

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

Height

[cm]

100.0
100.0
100.0
100.0
100.0
100.0
100.0

Pol.

< < << <K< xITXT

Azimuth

[deg]
231.0
231.0
105.0
105.0
300.0
300.0
0.0

Report No.: 250700022SEL-TEL1

Corr.

[dB/m]

-0.45
-0.45
2.24
2.24
6.42
6.42
17.75
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Report No.: 250700022SEL-TEL1

Test Data
-1GHz~ 18 GHz
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Frequency in Hz
— Preview Result 2V-AVG Preview Result 1WV-PK+ Preview Result 2ZH-AVG
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——— FCCPart1SC_PK@3m  —--—- FCCPart15 C_AY @ 3m & Final_Result PK+
L Final_Result AVG
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Frequencyin MHz

—  Preview Result 2V-AVG Preview Hesult 1WV-PK+ Preview Result 2H-AVG
Preview Result 1H-PK+ * Critizal_Fregs AWG * Critical_Freqgs PK+
= FCC Part 15 C_PK @ 3m —--—- FCCPart15 C_aY @ 3m 3 Final_Re=zult PK+

» Final_Result AVG
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Test Mode — GFSK 2 Mbps — Middle Channel - 2 440 MHz

Frequency MaxPeak Average
[MHz] [dB(uV)/m]  [dB(uV)/m]

#4 621.640 43.11 -

"4 621.640 34.84
#7 318.520 49.51

#7 318.520 39.01
17 151.450 53.12 -

Note :

Limit Margin Bandwidth
[dB(uV/m)]  [dB] [kHz]
74.00 30.89 1000.0
54.00 23.96 1000.0
74.00 24.49 1000.0
54.00 19.79 1000.0
68.20 15.08 1000.0

Report No.: 250700022SEL-TEL1

Height Pol. Azimuth Corr.
[cm] [deg] [dB/m]
100.0 H 44.0 3.1
1000 H 44.0 3.1
1000 V 256.0 6.55
1000 V 256.0 6.55
100.0 H 0.0 17.78

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

2. “ means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]
4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

-1GHz~ 18 GHz

100
90+

alT

Test Data

foT

Level in dButim

Preview Result 2V-ANG
Preview Result 1H-PK+
FCC Part 15 C_PK @ 3m
Final_Result AVG
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Frequency in Hz
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Test Mode — GFSK 2 Mbps — Highest Channel - 2 480 MHz

Frequency
[MHz]

#2 483.620
#2 483.620
4 960.840
4 960.840
#7 441.560
#7 441.560
17 041.600

Note :

MaxPeak
[dB(uV)/m]

54.42

47.83

51.13

53.43

Average
[dB(pv)/m]

Limit

[dB(uV/m)]

74.00
54.00
74.00
54.00
74.00
54.00
68.20

Margin

[dB]

19.58
20.25
26.17
21.00
22.87
18.94
14.77

Bandwidth

[kHz]

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

Height
[cm]

100.0
100.0
100.0
100.0
100.0
100.0
100.0

Pol.

< < < I T T T

Azimuth
[deg]
92.0
92.0
92.0
92.0

294.0
294.0
0.0

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

2. “® means the restricted band.
3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]
4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Copyright © 2017 Intertek

Page 46 of 56

Report No.: 250700022SEL-TEL1

Corr.

[dB/m]

-0.07
-0.07
3.77
3.77
6.66
6.66
17.69
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Test Data
-1GHz~ 18 GHz
100
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70T
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Frequency in Hz
— Preview Resuft 2WV-4VG5 Preview Result 1V-PK+ Preview Result 2H-AVE
Preview Result 1H-PK+ * Critizal_Fregs AVG * Critical_Fregs PK+
——— FCCPart1SC_PK@3m  —--—- FCCPart15 C_AY @ 3m & Final_Result PK+
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Report No.: 250700022SEL-TEL1

18 GHz ~ 26.5 GHz
Test Mode — GFSK 1 Mbps — Lowest Channel - 2 402 MHz

Frequency  MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.
[MHz] [dB(uV)/m] [dB(uV)/m] [dB(nV/m)]  [dB] [kHz] [cm] : [deg] [dB/m]
No spurious emissions were detected within 20 dB of the limit.
Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. “* means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data
- 18 GHz ~ 26.5 GHz

S0

&80T

70T

g0T

S0+

A0t

Lewel in dBUWm

ke -.r'.-'.“- et e Tttt B,

HE S TH Wi, S R L me
o il e T BN LT

. P

30T

20T

10 } } } t t } } } } t t t t t t } !
23
Frequency in GHz

Preview Result 2V-ANG

Preview Result 1H-PK+
FCC Part 15 C_PK @ 3m
Final_Result AVG
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Report No.: 250700022SEL-TEL1

Test Mode — GFSK 1 Mbps — Middle Channel - 2 440 MHz

Frequency = MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.
[MHz]  [dB(uV)/m] [dB(uV)/m] [dB(uV/m)]  [dB] [kHz] [cm] " [deg dB/m]

No spurious emissions were detected within 20 dB of the limit.

Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. “* means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data
- 18 GHz ~ 26.5 GHz
30T
20T
70T
£ g0
o -+
=
E
T}J TR N N |
QR o T TIN S W g ot Y YRS
30+ -
2071
10 —t—t—+—t+—+—— ——t—— ——t—t ——t—t—
12 19 20 21 22 23 24 25 26 265
Frequency in GHz
— Preview Result 2V-AVG Preview Result 1V-PK+ Preview Result 2H-AVG
Preview Result 1H-PK+ * Critical_Fregs AVG * Critical_Fregs PK+
= FCC Part 15 C_PK.{@ 3m FCC Part 15 C_AV (@ 3m * Final Rezult PK+

Final_Result AWG

Copyright © 2017 Intertek Page 49 of 56 TRF No. General (eng) / Version: 19 Apr 2017



N

Report No.: 250700022SEL-TEL1

Test Mode — GFSK 1 Mbps — Highest Channel - 2 480 MHz

Frequency = MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.
[MHz]  [dB(uV)/m] [dB(uV)/m] [dB(uV/m)]  [dB] [kHz] [cm] " [deg dB/m]

No spurious emissions were detected within 20 dB of the limit.

Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. “* means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data
-18 GHz ~ 26.5 GHz
S0
20T
70T
£ g0
o -+
=
c T
< A T e TS LRIy LA el LT A SR At
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——— FCCPart15C_PK @ 3m FCC Part 15 C_&W @ 3m * Final_Result PK+
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Report No.: 250700022SEL-TEL1

Test Mode — GFSK 2 Mbps — Lowest Channel - 2 402 MHz

Frequency = MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.
[MHz]  [dB(uV)/m] [dB(uV)/m] [dB(uV/m)]  [dB] [kHz] [cm] " [deg dB/m]
No spurious emissions were detected within 20 dB of the limit.
Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. “* means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data
-18 GHz ~ 26.5 GHz
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Frequency in GHz
— Preview Result 2V-AVG Preview Result 1W-PK+ Preview Result 2H-AVG
Preview Result 1H-PK+ * Critical_Freqs AWG * Critical_Freqs PK+
= FCC Part 15 C_PK.{@ 3m FCC Part 15 C_AV @ 3m +* Final_Result PK+

Final_Result AVG
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Report No.: 250700022SEL-TEL1

Test Mode — GFSK 2 Mbps — Middle Channel - 2 440 MHz

Frequency = MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.
[MHz]  [dB(uV)/m] [dB(uV)/m] [dB(uV/m)]  [dB] [kHz] [cm] " [deg dB/m]
No spurious emissions were detected within 20 dB of the limit.
Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.

2. “#” means the restricted band.
3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]
4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data

- 18 GHz ~ 26.5 GHz
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Test Mode — GFSK 2 Mbps — Highest Channel - 2 480 MHz

Frequency = MaxPeak Average Limit Margin Bandwidth Height Pol. Azimuth Corr.
[MHz]  [dB(uV)/m] [dB(uV)/m] [dB(uV/m)]  [dB] [kHz] [cm] " [deg dB/m]
No spurious emissions were detected within 20 dB of the limit.
Note :

1. According to § 15.31(0), Emission levels are not reported much lower than the limits by over 20 dB.
2. “* means the restricted band.

3. Max Peak = Reading value[dB(uV)] + Corr.[dB/m]

4. Average = Reading value[dB(uV)] + DCCF[dB] + Corr.[dB/m]

Test Data

- 18 GHz ~ 26.5 GHz
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6. Conducted Emissions

6.1 Rule

According to §15.207(a), for an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following
table, as measured using a 50 pH/50 Q line impedance stabilization network (LISN).

Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit applies at
the boundary between the frequency ranges.

Limits dB(uV)
Frequency range .
(MHz) Quasi-peak Average

Class A Class B Class A Class B
0.15 to 0.50 79 66 to 56 66 56 to 46

0.50to 5 56 46

73 60
5to 30 60 50

Note 1 The lower limit shall apply at the transition frequencies.
Note 2 The limit decreases linearly with the logarithm of the frequency in the range (0.15 ~ 0.5) MHz.
Note 3 Result (dBuV) = Reading (dBuV) + Corr. (Insertion Loss (dB) + Cable Loss (dB))

Result: Final value, Reading: Receiver reading value, Corr.: Correction Factor

Margin = Limit — Result

6.2 Measurement Procedure

All data rates and modes were investigated for this test. The full data for the worst case data rate are
reported in this section.
AC line conducted emissions from the EUT were measured according to the dictates of ANSI C63.10-2013

1. The test procedure is performed in a 6.5 m x 3.6 m x 3.6 m (L x W x H) shielded room. The EUT along
with its peripherals were placed ona 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT
was adjusted to maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which
provides 50 ohm coupling impedance for measuring instrument and the chassis ground was bounded to
the horizontal ground plane of shielded room.

3. The excess power cable between the EUT and the LISN was bundled. All connecting cables of EUT were
moved to find the maximum emission.

6.3 Test Setup

/
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6.4 Test result — Complied

80
70
B0 - Table 2_Class B Moltage at Maing Ports QF
50+ @
Mol i
3 * *
£ 404 ¢
3 *
g &
- .
30+
20+
10+
] : : — : : —t—t———t } !
150k 300 400500 g00 1M 2 3k 4k BB 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency  QuasiPeak CAverage Limit Margin Line - Corr.
ilter
[MHz] [dBuV] [dBuV] [dBuV] [kHz] [cm] [dB]
0.151937 53.64 65.89 12.26 N ON 9.9
0.151937 33.99 55.89 21.90 N ON 9.9
0.167440 53.77 65.09 11.32 N ON 9.9
0.167440 38.24 55.09 16.85 N ON 9.9
0.171890 36.21 54.87 18.66 L1 ON 9.9
0.171890 52.83 64.87 12.04 L1 ON 9.9
0.184283 25.87 54.29 28.42 N ON 10.0
0.184283 49.64 64.29 14.65 N ON 10.0
0.283053 22.62 50.73 28.11 N ON 9.9
0.283053 40.16 60.73 20.56 N ON 9.9
0.522749 21.67 46.00 24.33 N ON 10.1
0.522749 32.17 56.00 23.83 N ON 10.1
18.957482 24.11 50.00 25.89 N ON 111
18.957482 33.86 60.00 26.14 N ON 111
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