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Summary of Test Results:

The following tests were performed on a sample submitted for evaluation of compliance with FCC Part 15 C
Section 15.247 and IC RSS-247, RSS-GEN

FCC Reference IC Reference Clause

No Conformance Requirements Result Remark
Clause No. No.
6 dB Bandwidth .
1 15.247(a)(2) RSS-247 5.2(1) Occupied Bandwidth Complied -
2 15.247(b)(3) RSS-247 5.4(4) Maximum peak output power Complied -
3 15.247(e) RSS-247 5.2(2) Power spectral density Complied -
Band Edge .
4 15.247(d) RSS-247 5.5 Conducted spurious emission Complied -
15.205(a) RSS-247 5.5 . . . . i
5 15.209(a) RSS-GEN 8.9 Radiated spurious emissions Complied
6 15.207(a) RSS-GEN 8.8 AC power line conducted emissions Complied Note 1

Note 1. The EUT is DC operating only.

Conclusion:

The test items listed above have been performed and the results recorded by UL Korea Ltd. in accordance with
the procedures stated in each test requirement and specification. The test items were determined to ensure the
requirements set out in the FCC CFR 47 Part 15 Subpart C §15.247 and IC RSS-247. As a result, the subject product has
been verified to comply or not comply as noted in the Summary of Testing with each test specification. The test results
relate only to the items tested.

=

Witness tested by Reviewed by

Jihoon Lee, WISE Laboratory Engineer Jeonghwan Kim, WISE Laboratory Engineer
Consumer Technology Division Consumer Technology Division

UL Korea Ltd. UL Korea Ltd.

November 2, 2016 November 2, 2016
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1. General Product Information

1.1. Equipment Description
RMBLE-MS5 is a Bluetooth Low Energy Module

1.2. Details of Test Equipment (EUT)

Equipment Type : Bluetooth Low Energy Module
Model No. : RMBLE-M5
Type of test Equipment  : Portable type
Operating characteristic  : Short range wireless device operating in the 2400 — 2483.5 ISM frequency band
Manufacturer : RAE Systems by Honeywell
N0.990E. Hwujwang Road, JIADING DISTRICT, Shanghai 201815, China

1.3. Equipment Configuration

The EUT is consisted of the following component provided by the manufacturer.

Use* Product Type Manufacturer Model Comments
EUT Bluetooth Low Energy RAE Systems by RMBLE-M5 i
Module Honeywell

Note: Use = EUT - Equipment Under Test, AE - Auxiliary/Associated Equipment. SIM - Simulator (Not
Subjected to Test)

1.4. Technical Data

Item Description
Frequency Ranges 2 402 — 2 480 MHz
Output power Max. -14.0 dBm
Kind of modulation (s) GFSK
Channel 40 channels (Bluetooth LE)
Antenna Gain Max. -1.50 dBi
Working temperature -40 ~ 60 °C
Supply Voltage DC3.30V

Note ;
1. All the technical data described above were provided by the manufacturer.
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1.5. Antenna Information

Antenna Type . PCB Pattern antenna
Manufacturer : RAE Systems by Honeywell
Transmit Gain dBi : Max. -1.50 dBi

1.6. Equipment Type :

[] Radio and ancillary equipment for fixed or semi-fixed use
[] Radio and ancillary equipment for vehicular mounted use
X Radio and ancillary equipment for portable or handheld use

X Stand alone [] Host connected

X Self contained single unit [ ] Module with associated connection or interface

1.7. Technical descriptions and documents

The following documents was provided by the manufacturer.
No. | Document Title and Description
1 | User Manual

1.8. Equipment Marking Plate

Mac Address (Service & number)
— % 7 I
Fem=——=== = === === =
| |
I [ QR Code
4.7mm e e e e e — = - 3mm X 4mm
RMBLE-M5
FCC ID : 2AISEBLEMS
b S H"\-— _.-FH
13.5 mm
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1.9. Description of host model name

Model name Description of designation Description of design
A (Type) 1) L: Compliance version
2) C: Commercial version
BB (Gas) 1) O1: 02
2)C1:CO

3) H1: H2S (L)
4) H2: H2S (H)
5) G1: H2
6) N1: NO2
7) AL: NH3 (L)
8) F6: CH4 (CAT)

9) FR: CH4 (IR)
SPLABBCDEF XNzzZ 10) B1: CO2 (IR ppm)
11) B2: CO2 (IR Vol)
12) FP: C3H8 (IR)

C (Bluetooth) 1) X: No Bluetooth
2) B: Bluetooth

D (Output) A:mA
M: Modbus

E (Relay) X: No Relay
R: Relay

F (Color) C: Charcoal (All)

W: White (For Compliance & Commercial)

1.10. Duty Cycle
on Duty Duty Cycle T
Modulation Data . Period Cycle Duty Cycle Correction -
Time . Minimum VBW
Type Rate (ms) (ms) X (%) Factor (kBW)
(linear) (dB)
GFSK 1 Mbps | 0.38932 | 0.62500 0.6229 62.29 2.06 1.600
MultiView | Spectrum [ m
Ref Level 0.00 d_Bdrg o SWT L : engv ;j\vr::i
TPK View
D2[1] "":”c.-(‘J‘(‘J““
10 M1[1] 18.11 dBm
u}ﬂ‘ﬁ*”l"*riﬁ”fj ' Pt o
T
CF 2.44 GHz 1001 pts 100.0 ps.
2 Marker Table
Tyﬁe | _Ref | Trc | X-Vah:le - | 1av-1vf“ie3m | Function Function Result |
o1 ML 1 389.32 ps 0.29
D2 ML 1 625.0 ps -0.49 dB
il | Measurin g... BENRRRED WO “lm
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2. Test Specification
The following test specifications and standards have been applied and used for testing.

1) FCC Part 15 C Section 15.247 : Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

2) IC RSS-247 : Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt Local
Area Network (LE-LAN) Devices

3) IC RSS-GEN : General Requirements for Compliance of Radio Apparatus

4) ANSI C63.10:2013 : American National Standard for Testing Unlicensed Wireless Devices

5) ANSI C63.4:2014 : American National Standard for Measurement of Radio-Nosie Emissions from Low-Voltage

Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz

5) KDB 558074 v03r05 : Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS)
Operating Under §15.247
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3. Test Conditions
3.1. Equipment Used During Test
Use* Product Type Manufacturer Model Comments
EUT Bluetooth Low Energy RAE Systems by RMBLE-M5 i
Module Honeywell
Honeywell Analytics Full Tested
AE Gas Detector Asia Pacific Co., Ltd. | o "CFOBMRWXNZZ | - htain RMBLE-MS)
. Only Radiated Spurious
AE Gas Detector :ggeg?i"c’ief'i'c'%”:'yt'tcds SPLCC1BARCXNZZ Emission Tested
o (Contain RMBLE-M5)
. Only Radiated Spurious
AE Gas Detector /';'Soigm’::’ff'i'c'%”g'yfg SPLCO1BMRWXNZZ Emission Tested
v (Contain RMBLE-M5)
. Only Radiated Spurious
AE Gas Detector Jloneywell AaIYICS | SpLCFeBARCXNZZ Emission Tested
ne (Contain RMBLE-M5)
. Only Radiated Spurious
AE Gas Detector :;geg;’zﬁfi'c%”:'yﬂ? SPLCFRBMRWXNZZ Emission Tested
ne (Contain RMBLE-M5)
. Only Radiated Spurious
AE Gas Detector :;2%’2’?},';&”:'3’&? SPLCFRBARCXNZZ Emission Tested
v (Contain RMBLE-M5)
AE Note PC Lenovo Group Led. 80QQ -
Note;

1. Use* : EUT=Equipment Under Test, AE=Auxiliary/Associated Equipment, SIM=Simulator (Not Subjected to Test)
2. Please refer to the ‘Letter of EMC&RF Test Sample(Sensepoint XCL)’ document for the basis of selection of the
representative host models.

3.2. Input/Output Ports

110
TP

Cable Cable
No | Port Name Type* [ Max. >3m Shielded Comments
(YIN) (YIN)
1 Power Input DC N N Connected to DC Power supply
2 USB port 1/0 N Y Connected to Note PC
Note:
*AC = AC Power Port DC = DC Power Port N/E = Non-Electrical

= Signal Input or Output Port (Not Involved in Process Control)
= Telecommunication Ports

3.3. Power Interface

Mode Voltage Current | Power | Frequency | Phases Comments
# V) (A) (W) (DC/AC-Hz) #)
Rated 3.3V - - DC - Rating of EUT
1 240V - - DC - Host Power
2 120V - 60 Hz - Power of DC Power supply

UL Korea, Ltd. 26" FL, Gangnam Finance Center, 737 Yeoksam-dong, Gangnam-gu, Seoul 135-984 Korea
Tel: +82.2.2009.9000, Fax:+82.2.2009.9405

Report Version 1.3 May-09,2016




Order Number: 11355707 Page: 100f56
Model Number: RMBLE-M5

3.4. Operating Frequencies

Mode # Frequency tested

Operating frequency range : 2 402 Miz ~ 2 480 Mz (Bluetooth LE)
- Low : 2 402 MHz
- Mid : 2 440 MHz
- High : 2 480 MHz

3.5. Operation Modes

Mode # | Description

Carrier on mode: Signal from the RF module was generated continuously for the representative channels
(Low, Mid, High) by the test program incorporated

3.6. Environment Conditions

Parameters Environment condition
Temperature -40°C to +60°C

Humidity No more than 80 %

Supply voltage DC 3.30 V (Rated nominal voltage)
Note ;.

- Test has been carried out for three frequencies specified above under the normal condition.
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3.7. Test Configurations

Mode # Description

DC
Power

Supply

BT LE Ant.

EUT Spectrum
Note PC (RMBLE-M5) Analyzer

Host

Power Line

DC
Power LISN

Supply

BT LE Ant.

EUT Test
Note PC (RMBLE-M5) Receiver

Host

Power Line

Note ;.
- Antenna-port conducted tests can’t be performed on an EUT.
- All tests are conducted by radiated compliance measurements except AC line conducted emission
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3.8. List of Test Equipment

No Description Manufacturer Model Identifier Cal. Due
1 Signal & Spectrum Analyzer R&S FSW 43 100578 17.05.04
2 DC Power Supply Agilent U8100A MY52060004 17.07.29
3 Slidacs T':'ainscfg?r?]ger HCS-2SD10 - -

4 Signal Generator R&S SMF100A 101441 17.01.21
5 Test Receiver R&S ESU 26 100303 17.01.20
6 Trilog Broadband Antenna Schwarzbeck VULB9163 9163 770 17.02.09
7 Pre-Amplifier INg'?RNSI{\AA?NT 310N 344015 17.01.21
8 Pre-Amplifier R&S SCU 18D 19006450 17.01.21
9 Low Noise Amplifier MITEQ AMF'G;%:SO“OOO' 1814914 17.10.14

10 Horn Antenna R&S HF 907 102426 17.01.16
11 Horn Antenna Schwazbeck BBHA9170 BBHA9170440 17.09.06
12 Loop Antenna R&S HFH2-Z2 100147 17.08.09
13 Antenna Mast INNCO SYSTEM MA4000-EP 4600814 -

14 Turn Table INNCO SYSTEM DT3000-3T 1310814 -

15 Camera Controller PONTIS HDCon4102 6531445048 -

16 C03000 Controller INNCO SYSTEM | Co3000-4port | oo o0 .

17 Attenuator R&S 6 dB 272.4110.50 17.01.21
18 EMI Test Receiver R&S ESCI 7 100722 17.01.26
19 LISN R&S ENV4200 100110 17.01.22
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4. Overview of Technical requirements

The following essential requirements and test specifications are relevant to the presumption of
conformity FCC Part 15 C Section 15.247and RSS-247, RSS-GEN
Reported
FCC Reference | IC Reference . . .
Essential technical requirements Test method
Clause No. Clause No.
6 dB Bandwidth
15.247(a)(2) RSS-247 5.2(1) Occupied Bandwidth KDB 558074 [X]
15.247(b)(3) RSS-247 5.4(4) Maximum peak output power KDB 558074 [ X]
15.247(e) RSS-247 5.2(2) Power spectral density KDB 558074 [X]
15.247(d) RSS-247 5.5 Band Edge . KDB 558074 [X]
Conducted spurious emission
15.205(2) RSS-247 5.5 Radiated spurious emissions ANSI C63.10 [X]
15.209(a) RSS-GEN 8.9 P KDB 558074
15.207(a) RSS-GEN 8.8 AC power line conducted ANSI C63.4 [X]
emissions

UL Korea, Ltd. 26" FL, Gangnam Finance Center, 737 Yeoksam-dong, Gangnam-gu, Seoul 135-984 Korea

Tel: +82.2.2009.9000, Fax:+82.2.2009.9405

Report Version 1.3 May-09,2016




Order Number: 11355707 Page: 14 0f56
Model Number: RMBLE-M5

5. Test Results

5.1. 6 dB Bandwidth & Occupied Bandwidth

TEST: 6 dB Bandwidth & Occupied Bandwidth

Method This tests are conducted by radiated compliance measurements.

Set the spectrum analyzer as below.

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) >3 x RBW.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Reference Clause Part15 C Section 15.247 (a)(2)
RSS-247 5.2(1), RSS-GEN 6.6
Parameters recorded during the test Laboratory Ambient Temperature 22.2°C
Relative Humidity 50.1 %
Frequency range Measurement Point
Fully conf_lgured sample scanned over 2402 MHz - 2 480 MHz Enclosure
the following frequency range
Configuration Settings
Power Interface Mode # EUT Operation Mode # Test Configurations Mode #
(See Section 3.3) (See Section 3.5) (See Section 3.7)
1 1 1
Supplementary information: None

Limits

According to §15.247(a)(2), systems using digital modulation techniques may operate in the 902 ~928 MHz, 2400 ~
2483.5 MHz, and 5725 ~ 5825 MHz bands. The minimum of 6 dB Bandwidth shall be at least 500 kHz.
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5.1.1. Measurement Results
Table 1. Data Table of 6 dB Bandwidth
. Data Rate Channel Frequency 6 dB Bandwidth Limit
Operating Mode (Mbps) Channel (MH2) (MH2) (MH2)
Low 2 402 0.803
GFSK 1 Middle 2 440 0.798 0.5
High 2480 0.774
Supplementary information:
- The test result and plot is derived by using radiated method.
Table 2. Data Table of Occupied Bandwidth (99% Bandwidth)
Overatind Mode Data Rate Channel Channel Frequency 99% Bandwidth Limit
perating (Mbps) (MHz) (MHz) (MHz)
Low 2402 1.125
GFSK 1 Middle 2440 1.111 -
High 2 480 1.096
Supplementary information:

- The test result and plot is derived by using radiated method.
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Figure 1. Plots of 6 dB Bandwidth
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GFSK : High
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5.2. Maximum Peak Output Power

TEST: Maximum Peak Output Power

Method This tests are conducted by radiated compliance measurements.

Set the spectrum analyzer as below.

a) Set RBW =3 MHz.

b) Set the video bandwidth (VBW) >3 x RBW.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

) Allow the trace to stabilize.

The field strength levels shall be converted to equivalent conducted power levels for comparison to the
applicable output power limit. This is accomplished by first measuring the radiated field strength.
The radiated field strength is converted to EIRP.(refer to ANSI C63.10 for guidance).

Reference Clause Part15 C Section 15.247 (b)(3)
RSS-247 5.4(4)
Parameters recorded during the test Laboratory Ambient Temperature 22.2°C
Relative Humidity 50.1 %
Frequency range Measurement Point
Fully conf_lgured sample scanned over 2402 MHz - 2 480 MHz Enclosure
the following frequency range
Configuration Settings
Power Interface Mode # EUT Operation Mode # Test Configurations Mode #
(See Section 3.3) (See Section 3.5) (See Section 3.7)
1 1 1
Supplementary information: None

Limits

According to 815.247(b)(3), for systems using digital modulation in the 902 ~ 928 MHz, 2400 ~2483.5 MHz, and 5725 ~
5850 MHz band: 1 Watt. As an alternative to a peak power measurement, compliance with the one 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 signaling alphabet when
the transmitter is operating at its maximum power control level. Power must be summed across all antenna elements. The
average must not include any 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 815.247(b)(4), the conducted output power limit specified in paragraph(b) of this section is based on the use
of antenna with directional gains that do not exceed 6 dBi. Except as shown in paragraph(c) of this section, if transmitting
antenna 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 paragraph (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.
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5.2.1. Measurement Results
Table 3. Data Table of Maximum Peak Output Power

Operating Data Rate Channel [:?ehqauner:]e(!y E EIRP 8355:: Limit
Mode (Mbps) (MH2) (dBuV/m) (dBm) (dBm) (dBm)
Low 2 402 76.26 -19.00 -17.50
GFSK 1 Middle 2 440 78.14 -17.12 -15.62 30
High 2 480 79.59 -15.67 -14.17

Supplementary information:

- The test result is derived by using radiated method.

- The measurement distance(D) is 3m.

- EIRP (dBm) = E (dBuV/m) + 20 log(D) — 104.8

- Output Power (dBm) = EIRP — Antenna gain (-1.5 dBm)
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5.3. Power Spectral Density

TEST: Power Spectral Density

Method This tests are conducted by radiated compliance measurements.

1. The factor is calculated as follows

- Factor(dB) = 20 log(d[m]) — 104.8 — EUT Antenna gain, where d is distance at which the field

strength limit is specified in the applicable requirements.

2.The factor apply to receiver and then measure the radiated power levels using a methodology from
peak power spectral density as applicable.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the 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.

Reference Clause Partl5 C Section 15.247 (e)
RSS-247 5.2(2)
Parameters recorded during the test Laboratory Ambient Temperature 22.2°C
Relative Humidity 50.1 %
Frequency range Measurement Point
Fully conf_lgured sample scanned over 2402 MHz - 2 480 MHz Enclosure
the following frequency range
Configuration Settings
Power Interface Mode # EUT Operation Mode # Test Configurations Mode #
(See Section 3.3) (See Section 3.5) (See Section 3.7)
1 1 1
Supplementary information: None

Limits
815.247(e) For digitally modulated system, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dB m in any 3 kHz band 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.
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5.3.1. Measurement Result
Table 4. Data Table of Power Spectral Density
. Data Rate Channel Frequency PSD Result Limit
Operating Mode (Mbps) Channel (MH2) (dBm) (dBm/3kHz)
Low 2 402 -20.10
GFSK 1 Middle 2 440 -17.82 8
High 2480 -16.58

Supplementary information:
- The test result and plot is derived by using radiated method.
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Figure 3. Plots of Power Spectral Density

GFSK : Low
® *RBW 100 kHz Marker 1 [
*VBW 300 kHz 20.10 dBm

Ref 0 dBm *Att 10 dB *SWT 2.5 ms .401990350 2

o

]
2_ex] )
e I )

308
. e
-7
s
F-o
-100
Center 2.402 GHz 120.43269 kHz/ Span 1.2043269 MHz
® “RBW 100 kHz y er 1 I
AVBW 300 kHz -17.82 dBm
Ref 0 dBm “Att 10 dB SWT 2.5 ms 439984652 «
o
- [ A
2= :
= Y
f‘_/ \ TDF
Bs
F-a

-100

Center 2.44 GHz 119.7115384 kHz/ Span 1.197115384 MHz

L ————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
UL Korea, Ltd. 26" FL, Gangnam Finance Center, 737 Yeoksam-dong, Gangnam-gu, Seoul 135-984 Korea
Tel: +82.2.2009.9000, Fax:+82.2.2009.9405 Report Version 1.3 May-09,2016



Order Number: 11355707 Page: 24 0f56
Model Number: RMBLE-M5
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5.4. Conducted spurious emission Measurement

TEST: Conducted spurious emission measurement

Method This tests are conducted by radiated compliance measurements.

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW >3 x RBW.

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.

Reference Clause Part15 C Section 15.247 (d)
RSS-247 5.5
RSS-GEN 8.10
Parameters recorded during the test Laboratory Ambient Temperature 22.2°C
Relative Humidity 50.1 %
Frequency range Measurement Point
Fully conf_lgured sample scanned over 30 MHz — 25 GHz Enclosure
the following frequency range
Configuration Settings
Power Interface Mode # EUT Operation Mode # Test Configurations Mode #
(See Section 3.3) (See Section 3.5) (See Section 3.7)
1 1 1
Supplementary information: None

Limits

According to 815.247(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. Attenuation below the general limits specified in section §15.209(a) is not required. In
addition, radiated emission which in the restricted band, as define in section §15.205(a), must also comply the radiated
emission limits specified in section §15.209(a) (see section §15.205(c))
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5.4.1. Measurement Results

Figure 4.  Plots of Band-Edge and Restricted / Non-Restricted frequency bands
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The test plot is derived by using radiated method.
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The test plot is derived by using radiated method.
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The test plot is derived by using radiated method.
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The test plot is derived by using radiated method.
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The test plot is derived by using radiated method.
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The test plot is derived by using radiated method.
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5.5. Radiated Spurious Emissions Measurement

TEST: Radiated spurious emissions measurement

Method Radiated emissions from the EUT were measured according to ANSI C63.10 procedure.

1. The EUT was placed on the top of a rotating table 0.8 meters and 1.5 meters above the ground at a
3 meter anechoic chamber test site. The table was rotated 360 degrees to determine the position of
the highest radiation. The antenna is varied from 1 to 4 meters above the ground to find the
maximum field strength. Measurement are made with both horizontal and vertical polarizations For
fundamental investigation, the EUT was positioned for 3 orthogonal orientations.

2. For measurement below 1GHz, the resolution bandwidth is set to 100 kHz for peak detection or
120kHz for quasi-peak detection measurements. Peak detection is used unless otherwise noted as
quasi-peak.

3. For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and add duty cycle factor for average
measurements.

4. For 2.4GHz transmitter measurement, the spectrum from 30 MHz to 26GHz is investigated for
Low, Mid and High channels.

Reference Clause Part15 C Section 15.205 (a), 15.209(a)
RSS-247 5.5/ RSS-GEN 8.9, 8.10

Parameters recorded during the test Laboratory Ambient Temperature 22.2°C
Relative Humidity 50.1 %
Frequency range Measurement Point

Fully conf_lgured sample scanned over 30 MHz — 25 GHz Enclosure

the following frequency range
Configuration Settings

Power Interface Mode # EUT Operation Mode # Test Configurations Mode #
(See Section 3.3) (See Section 3.5) (See Section 3.7)
1 1 1

Supplementary information: None

Limits

According to 815.247(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. In addition, radiated emission which in the restricted band, as define in section §15.205(a),
must also comply the radiated emission limits specified in section §15.209(a) (see section §15.205(c))

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

Frequency (MHz) Distance (meters) Field Strength (dBuV/m) Field Strength (uV/m)
30-88 3 40.0 100
88-216 3 435 150
216-960 3 46.0 200
Above 960 3 54.0 500

UL Korea, Ltd. 26" FL, Gangnam Finance Center, 737 Yeoksam-dong, Gangnam-gu, Seoul 135-984 Korea
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11355707
RMBLE-M5

5.5.1. Measurement Results

Measurement method : [X] Radiated

Mode of operation : Continuous Wave
Power setting : Max. Power condition declared by the manufacturer

[] Conducted

Page: 31of56

Host Model Name: SPLCF6BMRWXNZZ (CH4 (CAT)/Bluetooth/Modbus/Relay/White enclosure)

Table 5. Data Table of Radiated emission Below 1 GHz

Frequency Pol. Detect Reading Factor Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
31.94 H PK 38.4 -14.6 23.8 40.0 16.2
47.46 H PK 28.9 -12.0 16.9 40.0 23.1
64.92 H PK 33.0 -14.6 18.4 40.0 21.6
92.08 H PK 28.9 -15.0 13.9 435 29.6
110.51 \% PK 28.9 -13.9 15.0 435 28.5
199.75 \ PK 27.6 -13.9 13.7 435 29.8

Supplementary information:

- According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields site based on
comparison measurements.

- GFSK high channel is worst case configuration.

- The worst case is y-axis and reported.

- Factor = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuV/m) - Level (dBuV/m)

Figure 5. Test data for Radiated emission below 1GHz
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Data Table of Radiated emission Above 1 GHz — Low Channel

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZz] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
4791.00 H PK 37.7 6.5 44.2 74.0 29.8
4791.00 H AV 315 8.6 40.1 54.0 13.9
4791.00 \% PK 34.2 6.5 40.7 74.0 33.3
4791.00 \% AV 31.3 8.6 39.9 54.0 14.1
7205.00 H PK 39.3 11.4 50.7 74.0 23.3
7205.00 H AV 35.8 13.5 49.3 54.0 4.7
7205.00 \% PK 37.9 11.4 49.3 74.0 24.7
7205.00 \% AV 34.8 135 48.3 54.0 5.7

Table 6. Data Table of Radiated emission Above 1 GHz — Middle Channel

Frequency Pol Detect Reading Factor * Level Limit Margin
[MHZ] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
4876.00 H PK 33.7 6.6 40.3 74.0 33.7
4876.00 H AV 30.5 8.7 39.2 54.0 14.8
4876.00 \% PK 36.2 6.6 42.8 74.0 31.2
4876.00 \% AV 30.7 8.7 394 54.0 14.6

Table 7. Data Table of Radiated emission Above 1 GHz — High Channel

Frequency Pol. Detect Reading Factor * Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
4961.00 H PK 32.9 6.9 39.8 74.0 34.2
4961.00 H AV 30.4 9.0 394 54.0 14.6
4961.00 \% PK 35.5 6.9 42.4 74.0 31.6
4961.00 \% AV 30.6 9.0 39.6 54.0 14.4
7443.00 H PK 35.0 11.7 46.7 74.0 27.3
7443.00 H AV 31.1 13.8 44.9 54.0 9.1
7443.00 \% PK 344 11.7 46.1 74.0 27.9
7443.00 \% AV 31.3 13.8 451 54.0 8.9

Supplementary information:

- Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

- No other spurious and harmonic emissions were found greater than listed emissions on above table.

- The worst case is y-axis and reported.

- * Factor(PK) = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- * Factor(AV) = AF + CL + AG + Duty factor (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuV/m) - Level (dBuV/m)
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Figure 6. GFSK : Low — Restricted Bands
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Figure 7. GFSK : High — Restricted Bands
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Figure 8. GFSK : Low
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Figure 9. GFSK: Mid
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Figure 10. GFSK: High
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Host Model Name: SPLCO1BMRWXNZZ (02 gas/Bluetooth/Modbus/Relay/White enclosure)

Table 8. Data Table of Radiated emission Below 1 GHz

Frequency Pol. Detect Reading Factor Level Limit Margin
[MHZz] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
32.91 \% PK 37.8 -14.5 23.3 40.0 16.7
4261 \Y PK 29.2 -12.3 16.9 40.0 23.1
65.89 Vv PK 34.6 -14.8 19.8 40.0 20.2
100.81 H PK 37.8 -14.5 23.3 435 20.2
132.82 H PK 29.5 -17.0 12.5 435 31.0
201.69 H PK 28.2 -13.9 14.3 435 29.2

Supplementary information:

- According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields site based on
comparison measurements.

- GFSK high channel is worst case configuration.

- The worst case is y-axis and reported.

- Factor = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)

Table 9. Data Table of Radiated emission Above 1 GHz — Low Channel

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7205.00 H PK 40.3 11.4 51.7 74.0 22.3
7205.00 H AV 32.3 135 45.8 54.0 8.2
7205.00 \% PK 37.4 11.4 48.8 74.0 25.2
7205.00 \% AV 31.7 135 45.2 54.0 8.8

Table 10. Data Table of Radiated emission Above 1 GHz — Middle Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZz] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7324.00 H PK 33.0 11.5 445 74.0 29.5
7324.00 H AV 31.2 13.6 44.8 54.0 9.2
7324.00 \% PK 335 11.5 45.0 74.0 29.0
7324.00 \% AV 30.8 13.6 44.4 54.0 9.6

Table 11. Data Table of Radiated emission Above 1 GHz — High Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZ] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7443.00 H PK 36.4 11.7 48.1 74.0 25.9
7443.00 H AV 318 13.8 45.6 54.0 8.4
7443.00 H PK 36.8 11.7 48.5 74.0 255
7443.00 H AV 315 13.8 45.3 54.0 8.7

Supplementary information:

- Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

- No other spurious and harmonic emissions were found greater than listed emissions on above table.

- The worst case is y-axis and reported.

- * Factor(PK) = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- * Factor(AV) = AF + CL + AG + Duty factor (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)
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Host Model Name: SPLCFRBARCXNZZ (CH4 (IR)/Bluetooth/mA/Relay/Charcoal enclosure)

Table 12. Data Table of Radiated emission Below 1 GHz

Frequency Pol. Detect Reading Factor Level Limit Margin
[MHZz] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
31.94 \% PK 36.1 -14.6 215 40.0 18.5
57.16 \Y PK 30.3 -12.9 17.4 40.0 22.6
64.92 \% PK 315 -14.6 16.9 40.0 23.1
95.96 H PK 29.1 -14.5 14.6 435 28.9
107.60 \% PK 28.4 -13.8 14.6 435 28.9
213.33 H PK 28.5 -13.7 14.8 435 28.7

Supplementary information:

- According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields site based on
comparison measurements.

- GFSK high channel is worst case configuration.

- The worst case is y-axis and reported.

- Factor = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)

Table 13. Data Table of Radiated emission Above 1 GHz — Low Channel

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7205.00 H PK 37.3 11.4 48.7 74.0 25.3
7205.00 H AV 31.3 13.5 44.8 54.0 9.2
7205.00 \% PK 39.5 11.4 50.9 74.0 23.1
7205.00 \% AV 30.9 135 44.4 54.0 9.6

Table 14. Data Table of Radiated emission Above 1 GHz — Middle Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZz] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7324.00 H PK 34.2 11.5 45.7 74.0 28.3
7324.00 H AV 30.8 13.6 44.4 54.0 9.6
7324.00 \% PK 34.1 11.5 45.6 74.0 28.4
7324.00 \% AV 30.7 13.6 44.3 54.0 9.7

Table 15. Data Table of Radiated emission Above 1 GHz — High Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZ] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7443.00 H PK 33.9 11.7 45.6 74.0 28.4
7443.00 H AV 30.9 13.8 44.7 54.0 9.3
7443.00 \% PK 33.8 11.7 455 74.0 28.5
7443.00 \% AV 30.9 13.8 44.7 54.0 9.3

Supplementary information:

- Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

- No other spurious and harmonic emissions were found greater than listed emissions on above table.

- The worst case is y-axis and reported.

- * Factor(PK) = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- * Factor(AV) = AF + CL + AG + Duty factor (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)
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Host Model Name: SPLCC1BARCXNZZ (CO gas/Bluetooth/mA/Relay/Charcoal enclosure)

Table 16. Data Table of Radiated emission Below 1 GHz

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZz] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
31.94 \% PK 37.0 -14.6 22.4 40.0 17.6
67.83 \Y PK 35.0 -15.3 19.7 40.0 20.3
135.73 H PK 32.2 -17.3 14.9 435 28.6
166.77 H PK 32.7 -16.6 16.1 435 27.4
208.48 H PK 33.0 -13.7 19.3 435 24.2
302.57 H PK 28.4 -11.9 16.5 46.0 29.5

Supplementary information:

- According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields site based on
comparison measurements.

- GFSK high channel is worst case configuration.

- The worst case is y-axis and reported.

- Factor = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)

Table 17. Data Table of Radiated emission Above 1 GHz — Low Channel

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7205.00 H PK 38.5 11.4 499 74.0 24.1
7205.00 H AV 31.2 135 447 54.0 9.3
7205.00 \% PK 39.2 11.4 50.6 74.0 23.4
7205.00 \% AV 31.8 135 45.3 54.0 8.7

Table 18. Data Table of Radiated emission Above 1 GHz — Middle Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZz] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7324.00 H PK 344 11.5 45.9 74.0 28.1
7324.00 H AV 30.7 13.6 44.3 54.0 9.7
7324.00 \% PK 33.8 11.5 45.3 74.0 28.7
7324.00 \% AV 30.7 13.6 44.3 54.0 9.7

Table 19. Data Table of Radiated emission Above 1 GHz — High Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZ] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7443.00 H PK 36.5 11.7 48.2 74.0 25.8
7443.00 H AV 31.0 13.8 44.8 54.0 9.2
7443.00 \% PK 35.9 11.7 47.6 74.0 26.4
7443.00 \% AV 315 13.8 45.3 54.0 8.7

Supplementary information:

- Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

- No other spurious and harmonic emissions were found greater than listed emissions on above table.

- The worst case is y-axis and reported.

- * Factor(PK) = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- * Factor(AV) = AF + CL + AG + Duty factor (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)
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Host Model Name: SPLCF6BARCXNZZ (CH4 (CAT)/Bluetooth/mA/Relay/Charcoal enclosure)

Table 20. Data Table of Radiated emission Below 1 GHz

Frequency Pol. Detect Reading Factor Level Limit Margin
[MHZz] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
31.94 \% PK 38.2 -14.6 23.6 40.0 16.4
66.86 \Y PK 35.4 -15.1 20.3 40.0 19.7
135.73 H PK 31.7 -17.3 14.4 435 29.1
164.83 H PK 32.7 -16.6 16.1 435 27.4
205.57 H PK 31.9 -13.8 18.1 435 254
302.57 H PK 28.4 -11.9 16.5 46.0 29.5

Supplementary information:

- According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields site based on
comparison measurements.

- GFSK high channel is worst case configuration.

- The worst case is y-axis and reported.

- Factor = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)

Table 21. Data Table of Radiated emission Above 1 GHz — Low Channel

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7205.00 H PK 40.6 11.4 52.0 74.0 22.0
7205.00 H AV 31.3 13.5 44.8 54.0 9.2
7205.00 \% PK 39.5 11.4 50.9 74.0 23.1
7205.00 \% AV 32.2 13.5 45.7 54.0 8.3

Table 22. Data Table of Radiated emission Above 1 GHz — Middle Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZz] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7324.00 H PK 34.1 11.5 45.6 74.0 28.4
7324.00 H AV 30.8 13.6 44.4 54.0 9.6
7324.00 \% PK 335 11.5 45.0 74.0 29.0
7324.00 \% AV 30.8 13.6 44.4 54.0 9.6

Table 23. Data Table of Radiated emission Above 1 GHz — High Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZ] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7443.00 H PK 35.6 11.7 47.3 74.0 26.7
7443.00 H AV 313 13.8 45.1 54.0 8.9
7443.00 \% PK 344 11.7 46.1 74.0 27.9
7443.00 \% AV 31.2 13.8 45.0 54.0 9.0

Supplementary information:

- Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

- No other spurious and harmonic emissions were found greater than listed emissions on above table.

- The worst case is y-axis and reported.

- * Factor(PK) = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- * Factor(AV) = AF + CL + AG + Duty factor (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)
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Host Model Name: SPLCFRBMRWXNZZ (CH4 (IR)/Bluetooth/Modbus/Relay/White enclosure)

Table 24. Data Table of Radiated emission Below 1 GHz

Frequency Pol. Detect Reading Factor Level Limit Margin
[MHZz] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
31.94 \% PK 37.7 -14.6 23.1 40.0 16.9
66.86 \Y PK 34.6 -15.1 19.5 40.0 20.5
74.62 \% PK 32.6 -16.8 15.8 40.0 24.2
134.76 H PK 32.1 -17.1 15.0 435 28.5
166.77 H PK 33.0 -16.6 16.4 435 27.1
207.51 H PK 333 -13.8 19.5 435 24.0

Supplementary information:

- According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields site based on
comparison measurements.

- GFSK high channel is worst case configuration.

- The worst case is y-axis and reported.

- Factor = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)

Table 25. Data Table of Radiated emission Above 1 GHz — Low Channel

Frequency Pol. Detect Reading Factor* Level Limit Margin
[MHZ] Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7205.00 H PK 39.6 11.4 51.0 74.0 23.0
7205.00 H AV 32.2 13.5 45.7 54.0 8.3
7205.00 \% PK 41.0 11.4 52.4 74.0 21.6
7205.00 \% AV 32.3 135 45.8 54.0 8.2

Table 26. Data Table of Radiated emission Above 1 GHz — Middle Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZz] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7324.00 H PK 34.2 11.5 45.7 74.0 28.3
7324.00 H AV 31.0 13.6 44.6 54.0 94
7324.00 \% PK 35.0 11.5 46.5 74.0 275
7324.00 \% AV 31.2 13.6 44.8 54.0 9.2

Table 27. Data Table of Radiated emission Above 1 GHz — High Channel

Frequency Pol Detect Reading Factor* Level Limit Margin
[MHZ] " | Mode [dB(uV)] [dB] [dB(uV/m)] [dB(uV/m)] [dB]
7443.00 H PK 35.5 11.7 47.2 74.0 26.8
7443.00 H AV 313 13.8 45.1 54.0 8.9
7443.00 \% PK 36.3 11.7 48.0 74.0 26.0
7443.00 \% AV 317 13.8 455 54.0 8.5

Supplementary information:

- Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB
below the specification limit.

- No other spurious and harmonic emissions were found greater than listed emissions on above table.

- The worst case is y-axis and reported.

- * Factor(PK) = AF + CL + AG (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- * Factor(AV) = AF + CL + AG + Duty factor (AF : Antenna factor, CL : Cable loss, AG: Pre-Amp gain)

- Level = Reading + Factor (Factor = AF + CL + AG)

- Margin = Limit (dBuVv/m) - Level (dBuV/m)
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5.6. AC power line conducted emissions

TEST: AC power line conducted emissions
Method Measurements were made on a ground plane that extends 1-meter minimum beyond all sides of the
system under test. All power was connected to the system through Avrtificial Mains Network (AMN).
Conducted voltage measurements on mains lines were made at the output of the AMN.
Reference Clause Part15 C Section 15.207 (a)
RSS-GEN 8.8
Parameters recorded during the test Laboratory Ambient Temperature 23.4°C
Relative Humidity 46.2 %
Frequency range Measurement Point
Fully conf_lgured sample scanned over 0.15 MHz to 30 MHz AC Input of DC Power supply
the following frequency range
Configuration Settings
Power Interface Mode # EUT Operation Mode # Test Configurations Mode #
(See Section 3.3) (See Section 3.5) (See Section 3.7)
2 1 2
Supplementary information: None

Limits

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 puH/50 ohms 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.

Limit (dBuV)
Frequency (MHz) Quasi-Peak Average®
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
510 30 60 50
Note;

1. The level decreases linearly with the logarithm of the frequency.
2. A linear average detector is required.
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Table 28.  Graphical representation & Test Data (Host Model Name: SPLCF6BMRWXNZZ)
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Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -QPK QPK -CAV CAV
(dB) | (dBuV) | (dB) | (dBpV)
0.446000 25.8 20.4 9.000 L1 10.2 311 56.9 26.5 46.9
0.482000 28.9 28.2 9.000 L1 10.2 274 56.3 18.1 46.3
1.062000 32.2 25.6 9.000 L1 10.2 23.8 56.0 204 46.0
3.638000 31.5 26.0 9.000| L1 10.3 245 56.0 20.0 46.0
12.986000 30.9 25.2 9.000 (L1 10.3 29.1 60.0 24.8 50.0
13.610000 31.3 27.4 9.000( L1 10.3 28.7 60.0 22.6 50.0
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Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) [ (dBuV) | (dB) (dBuV)
0.482000 27.6 27.2 9.000 | N 10.2 28.7 56.3 191 46.3
0.922000 31.2 26.5 9.000 | N 10.2 24.8 56.0 19.5 46.0
3.742000 32.5 271 9.000 | N 103 23.5 56.0 18.9 46.0
4.330000 31.4 24.8 9.000 | N 10.3 24.6 56.0 21.2 46.0
9.662000 26.7 19.5 9.000 | N 10.3 33.3 60.0 30.5 50.0
12.970000 33.1 274 9.000 | N 10.3 26.9 60.0 22.6 50.0
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Table 29.  Graphical representation & Test Data (Host Model Name: SPLCO1BMRWXNZZ)
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Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) | (dBuV) | (dB) | (dBpV)
0.482000 29.7 29.0 9.000 L1 10.2 26.6 56.3 17.3 46.3
1.050000 31.7 26.9 9.000 L1 10.2 243 56.0 19.1 46.0
3.650000 31.7 25.9 9.000 L1 10.3 24.3 56.0 201 46.0
4.174000 30.7 23.8 9.000| L1 10.3 25.3 56.0 22.2 46.0
12.150000 27.9 22.2 9.000 (L1 10.3 321 60.0 27.8 50.0
12.966000 32.9 24.8 9.000( L1 10.3 271 60.0 25.2 50.0
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Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) | (dBuV) | (dB) (dBuV)
0.478000 27.6 27.2 9.000 | N 10.2 28.8 56.4 19.2 46.4
0.958000 311 26.2 9.000 | N 10.2 24.9 56.0 19.8 46.0
3.706000 32.6 27.2 9.000 | N 103 23.4 56.0 18.8 46.0
4.306000 32.0 25.5 9.000 | N 10.3 24.0 56.0 20.5 46.0
9.438000 27.9 209 9.000 | N 10.3 321 60.0 291 50.0
13.086000 31.6 255 9.000 | N 10.3 28.4 60.0 245 50.0
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Table 30.  Graphical representation & Test Data (Host Model Name: SPLCFRBARCXNZZ)
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Frequency in Hz

Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -QPK QPK -CAV CAV
(dB) | (dBuV) | (dB) | (dBpV)
0.498000 31.7 301 9.000 L1 10.2 24.3 56.0 16.0 46.0
1.030000 30.4 241 9.000 L1 10.2 25.6 56.0 21.9 46.0
3.722000 32.2 26.2 9.000 L1 10.3 23.8 56.0 19.8 46.0
4.102000 30.9 241 9.000| L1 10.3 25.1 56.0 21.9 46.0
13.350000 30.4 24.0 9.000 (L1 10.3 29.6 60.0 26.0 50.0
13.610000 33.3 28.9 9.000( L1 10.3 26.7 60.0 21.1 50.0
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Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) [ (dBuV) | (dB) (dBuV)
0.498000 32.0 30.5 9.000 | N 10.2 24.0 56.0 16.5 46.0
0.998000 35.3 293 9.000 | N 10.2 20.7 56.0 16.7 46.0
1.494000 28.0 24.6 9.000 | N 10.2 28.0 56.0 214 46.0
3.602000 31.6 25.8 9.000 | N 10.3 24.4 56.0 20.2 46.0
6.990000 25.6 19.9 9.000 | N 10.3 34.4 60.0 301 50.0
13.610000 32.9 289 9.000 | N 10.3 271 60.0 211 50.0
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Table 31.  Graphical representation & Test Data (Host Model Name: SPLCC1BARCXNZZ)
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Frequency in Hz

Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -QPK QPK -CAV CAV
(dB) | (dBpV) | (dB) | (dBpV)
0.498000 27.3 25.9 9.000 L1 10.2 28.7 56.0 201 46.0
0.934000 32.9 27.7 9.000 L1 10.2 231 56.0 18.3 46.0
1.110000 30.6 25.0 9.000 L1 10.2 254 56.0 21.0 46.0
3.674000 32.6 27.0 9.000| L1 10.3 234 56.0 19.0 46.0
4.270000 32.2 254 9.000 (L1 10.3 23.8 56.0 20.6 46.0
13.062000 32.3 26.0 9.000( L1 10.3 27.7 60.0 24.0 50.0
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Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) [ (dBuV) | (dB) (dBuV)
0.498000 27.5 259 9.000 | N 10.2 28.5 56.0 201 46.0
0.998000 32.4 275 9.000 | N 10.2 23.6 56.0 18.5 46.0
1.074000 30.9 26.1 9.000 | N 10.2 251 56.0 20.0 46.0
3.686000 32.7 26.9 9.000 | N 10.3 23.3 56.0 191 46.0
4.190000 31.3 258 9.000 | N 10.3 24.7 56.0 20.2 46.0
13.610000 33.9 28.6 9.000 | N 10.3 26.1 60.0 214 50.0
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Table 32.  Graphical representation & Test Data (Host Model Name: SPLCF6BARCXNZZ)
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Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -QPK QPK -CAV CAV
(dB) | (dBpV) | (dB) | (dBpV)
0.498000 27.5 26.1 9.000 L1 10.2 28.5 56.0 20.0 46.0
1.102000 32.2 25.6 9.000 L1 10.2 23.8 56.0 204 46.0
3.742000 33.3 27.8 9.000 L1 10.3 22.7 56.0 18.2 46.0
4.246000 32.1 25.5 9.000| L1 10.3 23.9 56.0 20.5 46.0
12.998000 32.2 25.8 9.000 (L1 10.3 27.8 60.0 24.2 50.0
13.610000 34.2 30.8 9.000( L1 10.3 25.8 60.0 19.2 50.0
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Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) (kHz) (dB) | -QPK QPK - CAV CAV
(dB) [ (dBuV) | (dB) (dBuV)
0.498000 27.6 26.2 9.000 | N 10.2 284 56.0 19.8 46.0
0.998000 34.4 278 9.000 | N 10.2 21.6 56.0 18.2 46.0
3.710000 34.0 27.7 9.000 | N 103 22.0 56.0 18.3 46.0
4.210000 321 25.8 9.000 | N 10.3 23.9 56.0 20.2 46.0
13.066000 321 26.2 9.000 | N 10.3 27.9 60.0 23.8 50.0
13.610000 29.5 24.2 9.000 | N 10.3 30.5 60.0 25.8 50.0
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Table 33.  Graphical representation & Test Data (Host Model Name: SPLCFRBMRWXNZZ)
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Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -QPK QPK -CAV CAV
(dB) | (dBpV) | (dB) | (dBpV)
0.482000 30.1 29.3 9.000 L1 10.2 26.2 56.3 17.0 46.3
1.050000 31.7 26.7 9.000 L1 10.2 243 56.0 19.3 46.0
3.734000 31.5 25.6 9.000 L1 10.3 24.5 56.0 204 46.0
7.002000 24.4 18.5 9.000| L1 10.3 35.6 60.0 31.5 50.0
9.674000 26.5 201 9.000 (L1 10.3 33.5 60.0 29.9 50.0
12.990000 32.7 26.5 9.000( L1 10.3 27.3 60.0 23.5 50.0
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Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) (kHz) (dB) | -QPK QPK -CAV CAV

(dB) | (dBuV) | (dB) | (dBuV)

0.482000 28.0 27.6 9.000 | N 10.2 28.3 56.3 18.7 46.3

1.102000 32.3 25.1 9.000 | N 10.2 23.7 56.0 20.9 46.0

3.710000 32.5 27.2 9.000 | N 10.3 23.5 56.0 18.8 46.0

4.270000 319 254 9.000 | N 10.3 241 56.0 20.6 46.0

12.210000 314 244 9.000 | N 10.3 28.6 60.0 25.6 50.0
12.966000 33.7 27.5 9.000 | N 10.3 26.3 60.0 22.5 50.0
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5.7. Antenna Requirement
5.7.1. Standard Applicable

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 6 dBi are used, the power shall be reduced
by the amount in Db that the gain of the antenna exceeds 6 dBi.

5.7.2.  Antenna Connected Construction

The antenna used of this product is Metal Stamping Antenna Assembly and peak max gain of each antennas as below . :

Band 2402 — 2 480 MHz

Antenna Gain (dBi) -1.50
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APPENDIX A. ACCREDITATIONS AND AUTHORIZATIONS

ENG Inc. has been accredited / filed / authorized by the agencies listed in the following table;

Certificate Nation Agency Code Mark
— Test Facility list &
Site Filing USA FCC KR0160 NSA Data
. Test Facility list &
Certification Korea KC KR0160 NSA Data
— Test Facility list &
Site Filing CANADA IC 12721A NSA Data

Quality control in the testing laboratory is implemented as per ISO/IEC 17025 which is the “General
requirements for the competent of calibration and testing laboratory”.

APPENDIX B. MEASUREMENT UNCERTAINTIES

Test Items Expanded Uncertainty
Conducted RF Power +0.95dB
Occupied Bandwidth + 1.41 kHz
Conducted Spurious Emissions 30 MHz to 1 000 MHz +07dB
1 GHz to 18 GHz + 0.8 dB
0.009 MHz to 30 MHz +2.09 dB
Radiated Spurious Emissions 30 MHz to 1 000 MHz +4.74dB
1 GHz to 18 GHz +4.83dB
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