ISSUED BY
Shenzhen BALUN Technology Co., Ltd. Lm

FOR
MatchX Core

ISSUED TO
MatchX GmbH

Alexander Str.7 10178 Berlin. GERMANY.

N
&m»um:m.nh

L e
e
e Aleeem
LS

G elid\ oM Bl -HK18B0380-601
=UAR\ETQEH MatchX Core
Model Name: BV ) GWEX
EIERCRNEINEE MatchX
ISRl 47 CFR Part 15 Subpart C
HeloMIDE 2AMPF-MX1731

IS OIS ei Pass
IS MBEICH Nov. 28, 2018 ~ Dec. 07, 2018
DEICROAEIER Mar. 14, 2019

NOTE: This test report of test results only related to testing samples, which can be duplicated completely for the legal use with the approval of the
applicant; it shall not be reproduced except in full, without the written approval of Shenzhen BALUN Technology Co., Ltd. Any objections should
be raised within thirty days from the date of issue. To validate the report, please contact us.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong, P. R. China 518055

TEL: +86-755-66850100, FAX: +86-755-61824271
www.baluntek.com




Ly Report No.: BL-HK18B0380-601

Revision History

Version Issue Date Revisions Content
Rev. 01 Feb. 22. 2019 Initial Issue
Rev. 02 Mar. 14, 2019 Add the internal photo

TABLE OF CONTENTS

1 ADMINISTRATIVE DATA (GENERAL INFORMATION) .....utiiiiiiiiaiiee ettt 6
1.1 Identification of the Testing Laboratory ... 6
1.2 Identification of the Responsible Testing LOCatioN ...........cccuiiiiiiiiiiiie e 6
1.3 Laboratory CoNditioN ............cooiiiiiiii ettt aas 6
1.4 Y 0] o 10 g o= PRSP PPRPPPR 6

2 PRODUCT INFORMATION ...ttt aittee e atie et ee et et e et e e bt e e sabe e e abe e e aaseeeabeeeabseeaaneeeeanseeeanseeneeeeanes 7
2.1 Applicant INformation.............ooo 7
2.2 Manufacturer INFOrMALION ...........ooo e e e 7
2.3 Factory INfOrmation ...........oooiiiiiiii ettt s e e a e e e aeaees 7
24 General Description for Equipment under Test (EUT) ..o 7
2.5 F N g o1 F= T oY = [ 1] ] 1 41T o | 7
26 Technical INFOrMAtION ........ooi e 8
2.7 AddItIoNAl INSTIUCHIONS ...t e e e e e e e e e e e 9

3 SUMMARY OF TEST RESULTS ..ottt ettt ettt sttt ettt e e eba e s ann e e nnneeeannee s 10
3.1 TSt STANAAIAS ...t e e e e 10
3.2 RV4=1 (o 1 od SO OPREETTPPI 11

4  GENERAL TEST CONFIGURATIONS ...ttt et e et e e et e e e aeeeenseeeeaneeas 12
4.1 TESt ENVIFONMENTS ...ttt e e e e e e e e e e eennenes 12
4.2 Test EQUIPMENT LIST......cco oo 12
4.3 Measurement UNCEMAINTY ........oooi e e e 13
4.4 Description of Test Setup ... 14

441 FOr Antenna Port TEST ... ... e e e 14
4.4.2 For AC Power Supply Port Test ... 14
4.4.3 For Radiated Test (BElOW 30 MHZ) ........oeiiiiiiiiiiii e 15
444 ForRadiated Test (B0 MHZz-1 GHZ) ..., 15
445 For Radiated Test (ADOVE 1 GHZ).......uuiiiiiiiiiiie e 16
4.5 Measurement Results Explanation Example.............ooooiiieeeeeeeeeeeeeeeeeeee 17

2/62



@@n Report No.: BL-HK18B0380-601

4.5.1  For conducted teSt IIEMS: ... ..o 17
4.5.2 Forradiated band edges and spurious emission test:...........ccco 17

S = N I = S PSPPSR PPPP 18
5.1 ANntenNNa ReqUIrEMENTS. ..ottt eesteeesneennsennnnnnnes 18
5.1.1  Relevant Standards............ooo i 18
5.1.2 Antenna Anti-Replacement ConStrUCON .........ccoooiiiiiiiiii i 18
5.1.3  ANEENNG GAIN .ooiiiiieiii e e e e e 19
5.2 Number of Hopping FreqQUENCIES ..........ccooeiiiiiii e, 20
3070 R I o1 ST URRO 20
5.2.2 TSt PIOCEAUIE......coiiiiii et e e e e e e e e e e e e e e e e e rae e e e e e aaas 20
5.2.3  TESERESUIL ...ttt e e e e e e et e e e e e e e e e e e e e e 20
5.3 Peak Output Power and E.LR.P ..., 21
ST Tt O =T G o | OSSPSR 21
5.3.2 TSt SelUP oo 21
5.3.3 TSt PrOCEAUIE.....cciiiiiie et e e e e e e e e e e e e e e e e e e e e e e e 21
5.314  TESERESUIL ..ottt e e e e e e e e e e e e e 21
54 Occupied BandWidth ..............uuuueiii e e e e e ennnns 22
20 20 N 1o PSSR 22
542  TeSt SelUP oo 22
5.4.3 TSt PIOCEAUIE......ccii ittt e e e e e e e e e e e e e e e e e s rae e e e e aaaas 22
5144  TESERESUIL ...t e e e e e e e e e e e e e e e e e 22
55 Carrier FreqUuENCY SEPAratiON ........uuueueiiiii e a 23
ST 0 R N o PSR RPOOPPPPPPPR 23
552  TeSt SelUP oo 23
5.5.3 TSt PrOCEAUIE......coiiiiiie ettt e e e e e e ettt e e e e e e e e nbrae e e e e e aan 23
5514 TESERESUIL ..ottt e e e e e e e e e e e e e e e 23
5.6 Time of Occupancy (DWEII tIME) ... 24
ST Tt N I o1 TSRS 24
5.6.2  TeSt SelUP .o 24
5.6.3 TSt PrOCEAUIE......coi ittt et e e e e e e st e e e e e e e e e bbb ee e e e e e aaa 24
5.6.4  TESERESUIL .....ooeeeiieiee ettt e e e e e e e e e e e e 24
5.7 Conducted Spurious Emission & Authorized-band band-edge .............coociiiiiiiiiiiiiiiiiiiiee. 25

3/62



Ly Report No.: BL-HK18B0380-601

5.7.1
5.7.2
5.7.3
5.7.4

5.8
5.8.1
5.8.2
5.8.3
5.8.4

5.9
5.9.1
5.9.2
5.9.3
5.94

5.10
5.10.1
5.10.2
5.10.3
5.10.4

5.11
5.11.1
5.11.2
5.11.3
5.11.4

ANNEX A

A1

A2

A3

A4

A5

A6

A7

T 0 PP PP OPPPPPUPPPPPR 25
TSt SO UP oo 25
TSt PrOCEAUIE ...t e e e e e e e e e e e e e 25
TESTRESUIL ...ttt e e et e et e e e e e e e e e e e e 25
(070]pTo 0o (=To [ =1 41117 (o] o [H PO POPRP 26
T 0 PP PP OPPPPPUPPPPPR 26
TSt SEIUP oo 26
TESE PrOCEAUIE ...t r e e e e e e e e e e e 26
TESTRESUIL ...ttt e e et e e et e e e e e e e e n e e e e e 26
Radiated Spurious EMISSION ..........ccooiiiiiiii 27
T 0 PP PP OPPPPPUPPPPPR 27
TESt SEIUP e 27
TESE PrOCEAUIE ...ttt e e e et e e e e e e e e e e e e e nneeees 27
TESTRESUIL ...ttt e e et e et e e e e e e e e e e e e 28
Band Edge (Restricted-band band-edge).............oooorii e, 29

[T 0o PP PPP O TPPPPPPR 29

TeSt SEIUD e 29

LI (e Te=To (U TP EPPPP S 29

TESTRESUIL ...ttt e e e e e e e e e e 29
Power Spectral density (PSD).......ccoooiiiiiii e 30

[T 0o PSSO PPP O PPPPPPPP 30

TeSt SOUD oo 30

LI oo =To (U PP EPPRP S 30

TESTRESUIL ...ttt e e e e e e e e as 30
TEST RESULT ..ottt ettt e ettt e e ettt e e e s e e e e n st e e amb e e e sateeeamseeeenseeeanneeeeneeeaeeeanns 31
Number of HOppiNg FreQUENCY .......cooiiieeeeeeeeee e 31
Peak OUIPUL POWET ... 31
20 dB and 99% bandwidth ............oooiiiii e 33
Hopping Frequency Separation................ooiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeee ettt eee e easssesrnrannees 36
Average Time Of OCCUPANCY ......coiiuiiiiiiiieee ettt e e et e e e e e e e st e e e e e e e e aaaa 37
Conducted Spurious Emissions & Authorized-band band-edge ..........cccccceiiiiiiiiiiciiiccieieeeeeenn, 38
(7o) oo [ Tex (=To [ =10 0T 1S1= (o] o - TP PP PEPRPPPI 41



@@,1 Report No.: BL-HK18B0380-601

A8

A9

A10
ANNEX B
ANNEX C

Radiated Spurious EMISSION .......ccoooiiiiiieeeee e 43
Band Edge (Restricted-band band-€dge)...........ccuuiiiiiiiiiiiii 61
Power Spectral Density (PSD) .......coooiiiiiii e 61
TEST SETUP PHOTOS ...ttt ettt ettt et e e st e e e te e e e ae e e eneeeanneeeennneaans 62
EUT EXTERNAL PHOTOS ...ttt ettt e et e e e e 62

5/62



66

1 ADMINISTRATIVE DATA (GENERAL INFORMATION)

Report No.: BL-HK18B0380-601

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China
+86 755 6685 0100

+86 755 6182 4271

Address

Phone Number
Fax Number

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi
Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China
The laboratory has been listed by Industry Canada to perform
electromagnetic emission measurements. The recognition numbers of
test site are 11524A-1.

The laboratory is a testing organization accredited by FCC as a
accredited testing laboratory. The designation number is CN1196.

The laboratory is a testing organization accredited by American
Association for Laboratory Accreditation (A2LA) according to ISO/IEC
17025.The accreditation certificate is 4344.01.

The laboratory is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L6791.

All measurement facilities used to collect the measurement data are
located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

Address

Accreditation
Certificate

Description

1.3 Laboratory Condition

Ambient Temperature

20°C to 25°C

Ambient Relative
Humidity

45% to 55%

Ambient Pressure

100 kPa to 102 kPa

1.4 Announce

(1) The test report reference to the report template version v2.2.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

(8) The test report is invalid if there is any evidence and/or falsification.

(4) The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

(5) This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant MatchX GmbH
Address Alexander Str.7 10178 Berlin. GERMANY.

2.2 Manufacturer Information

Manufacturer MatchX GmbH
Address Alexander Str.7 10178 Berlin. GERMANY.

2.3 Factory Information

Factory N/A
Address N/A

2.4 General Description for Equipment under Test (EUT)

EUT Name MatchX Core
Model Name Under Test | MX1731
Series Model Name N/A
Description of Model

name (Fj)ifferentiation NIA
Hardware Version 1.2

Software Version 1.2.8
Dimensions (Approx.) N/A

Weight (Approx.) N/A

2.5 Ancillary Equipment

Ancillary Equipment 1 Antenna
TYPE-C Cable
Length (Approx.) ‘ 1.0m

Ancillary Equipment 2

7162
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2.6 Technical Information

Report No.: BL-HK18B0380-601

Network and Wireless
connectivity

Bluetooth 4.0 BLE
LoRa, GPS

The requirement for the following technical information of the EUT was tested in this report:

Modulation Technology

Frequency hopping system, Hybrid system

Modulation Type Chirp Spread Spectrum
X] Mobile
Product Type [] Portable

[ ] Fix Location

Frequency Range

The frequency range used is 902 MHz to 928 MHz.

Number of channel

64

Tested Channel

125KHz: 0 (902.3 MHz), 31 (908.5 MHz), 63 (914.9 MHz)
500KHz: 1 (903.0 MHz), 4 (907.8 MHz), 8 (914.2 MHz)

Antenna Type

Dipole Antenna

Antenna Gain

2.5 dBi (In test items related to antenna gain, the final results reflect
this figure.)

Antenna System(MIMO
Smart Antenna)

N/A

About the Product

The EUT is supply the DTS, Frequency hopping system and Hybrid
system, only the frequency hopping system and hybrid system were
tested in this report.

All channel was listed on the following table:

125KHz

Channel Freq. Channel Freq. Channel Freq. Channel Freq.
number (MHz) number (MHz) number (MHz) number (MHz)
0 902.3 20 906.3 40 910.3 60 914.3
1 902.5 21 906.5 41 910.5 61 914.5
2 902.7 22 906.7 42 910.7 62 914.7
3 902.9 23 906.9 43 910.9 63 914.9
4 903.1 24 907.1 44 911.1 - -
5 903.3 25 907.3 45 911.3 - -
6 903.5 26 907.5 46 911.5 - -
7 903.7 27 907.7 47 911.7 - -
8 903.9 28 907.9 48 911.9 - -
9 904.1 29 908.1 49 912.1 - -
10 904.3 30 908.3 50 912.3 - -
11 904.5 31 908.5 51 912.5 - -
12 904.7 32 908.7 52 912.7 - -
13 904.9 33 908.9 53 912.9 - -
14 905.1 34 909.1 54 913.1 - -
15 905.3 35 909.3 55 913.3 - -
16 905.5 36 909.5 56 913.5 - -
17 905.7 37 909.7 57 913.7 - -
18 905.9 38 909.9 58 913.9 - -
19 906.1 39 910.1 59 914.1 - -
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500KHz
Channel Freq. Channel Freq. Channel Freq. Channel Freq.
number (MHz) number (MHz) number (MHz) number (MHz)
1 903.0 3 906.2 5 909.4 7 912.6
2 904.6 4 907.8 6 911.0 8 914.2

2.7 Additional Instructions

EUT Software Settings:

Mode

X Special software is used.
The software provided by client to enable the EUT under
transmission condition continuously at specific channel
frequencies individually.

During testing, Channel and Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF output
power expected by the customer and is going to be fixed on the firmware of the final end product.

Power level setup in software
Test Software Version | N/A
Mode Channel Soft Set
LoRa ALL 6
Run Software
. Sw RealTerm: Serial Capture Program 2.0.0.70 - O e

tx 7 12 125 14 8 @
138:20 +29 lora reset HO

Display Port |Ceplule Pins

Baud [115200 = |pont [4

" Space || ©

Data Bits

Status
'] |QB‘3N Spy| " Change | M Disconnect

Stop Bit Software Flow Control F!>_<D (21
TS SR e [ Receive Xon Char: [17 TXD (3)
&2 Ll ||| UL : . . — TS [8)
" 7bits | —Hardware Flow Controt Transmit off Char. |19 DCD (1)
" Ebits ¢ Mone " RTS/CTS DSA (6]
Shits || ¢ DTR/DSR (" RS485ts Ring (9]
BREAK

Errar

_Jjoining: testRx 8
+14 JOINING
8:20.154+10 TXSTART

Send | EchoPort| 12C | 12C2 | 12CMisc | Misc \n| Clear| Freeze| 7|

You can use ActiveX automation to control me!

Char Count:155 CPS:0 Port: 4115200 8N1 Non
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3 SUMMARY OF TEST RESULTS

3.1 Test Standards

No. Identity Document Title

1 47 CFR Part 15, Subpart C | Miscellaneous Wireless Communications Services
FCC PUBLIC NOTICE
2 DA 00-705
(Mar. 30, 2000)

Filling and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems

American National Standard for Testing Unlicensed

Wireless Devices

GUIDANCE FOR COMPLIANCE MEASUREMENTS ON
o DIGITAL TRANSMISSION SYSTEM, FREQUENCY

4 | KDBPublication 358074 1\, 00\ G SPREAD SPECTRUM SYSTEM, AND

DOTv05 HYBRID SYSTEM DEVICES OPERATING UNDER

SECTION 15.247 OF THE FCC RULES

3 ANSI C63.10-2013
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3.2 Verdict
FCC Part Modulation
No. Description Channel Test Result | Verdict | Remark
No. Technology
Ant
1 nrenna 15.203 N/A N/A - Pass | Note'
Requirement
Number of Frequenc Hoppin
2 Hopping | 15.247(a) >quiency PPING 1 ANNEX A1 | N/A .
X hopping system Mode
Frequencies
Frequency .
Peak Output Low/Middle/
3 P 15.247(b) | hopping system, ) ANNEXA.2 Pass --
Power . High
Hybrid system
i Frequency .
Occupied Low/Middle/
4 p. 15.247(a) | hopping system, ) ANNEXA.3 Pass --
Bandwidth . High
Hybrid system
Carrier Frequency i
. Hopping
5 Frequency 15.247(a) | hopping system, Mode ANNEXA.4 Pass --
Separation Hybrid system
Time of Frequency )
. Hopping
6 Occupancy 15.247(a) | hopping system, Mode ANNEXA.5 Pass -
(Dwell time) Hybrid system
Conducted
Spurious Low/Middle/
. Frequency )
Emission & . High,
7 ) 15.247(d) | hopping system, i ANNEX A.6 Pass --
Authorized- . Hopping
Hybrid system
band band- Mode
edge
F
g | condueted I go07 | ho riiqu: nsctim LowMiddle/ | \\NEXA7 | Pass
Emission ' pping system. High '
Hybrid system
Low/Middle/
Radiated Frequency ow ) adie
. 15.209 . High,
9 Spurious hopping system, i ANNEXA.8 Pass --
o 15.247(d) . Hopping
Emission Hybrid system
Mode
Band Edge Low/Middle/
(Restricted- | 15.209 Frequency High
10 ' hopping system, B ANNEXA.9 Pass -
band band- 15.247(d) ) Hopping
Hybrid system
edge) Mode
P tral
19 | OWerSPeCTal s 47(e) - . ANNEXA.10 | Pass -
density (PSD)
Note ': Please refer to section 5.1
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4 GENERAL TEST CONFIGURATIONS

4.1 Test Environments

Report No.: BL-HK18B0380-601

During the measurement, the normal environmental conditions were within the listed ranges:

Relative Humidity

45% to 55%

Atmospheric Pressure

100 kPa to 102 kPa

Temperature NT (Normal Temperature) +22°C to +25°C
Working Voltage of the EUT NV (Normal Voltage) 5V
4.2 Test Equipment List
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Spectrum Analyzer ROHDE&SCHWARZ FSV-30 103118 2018.06.15 2019.06.14
Vector Signal
ROHDE&SCHWARZ | SMBV100A 260592 2018.06.15 | 2019.06.14
Generator
Signal Generator ROHDE&SCHWARZ | SMB100A 177746 2018.06.15 2019.06.14
Switch UBn;tSV;'th OSP- | ROHDE&SCHWARZ |  0OSP120 101270 | 2018.06.15 | 2019.06.14
Spectrum Analyzer AGILENT E4440A MY45304434 | 2018.11.01 | 2019.10.31
EMI Receiver ROHDE&SCHWARZ ESRP 101036 2018.06.13 | 2019.06.12
LISN SCHWARZBECK NSLK 8127 8127-687 2018.06.13 | 2019.06.12
Bluetooth Tester ROHDE&SCHWARZ CBT 101005 2018.06.15 | 2019.06.14
Power Splitter KMW DCPD-LDC | 1305003215 -- --
Power Sensor ROHDE&SCHWARZ NRP-Z21 103971 2018.06.15 2019.06.14
Attenuator (20 dB) KMW ZA-S1-201 110617091 - -
Attenuator (6 dB) KMW ZA-S1-61 1305003189 -~ --
DC Power Supply ROHDE&SCHWARZ | HMP2020 018141664 2018.06.14 2019.06.13
ANGELANTIONI
Temperature Chamber NTH64-40A 1310 2018.06.26 | 2019.06.25
SCIENCE
Test Antenna-
SCHWARZBECK FMzZB 1519 1519-037 2017.11.09 | 2019.11.08
Loop(9 kHz-30 MHz)
Test Antenna-
Bi-Log(30 MHz-3 GHz) SCHWARZBECK VULB 9163 9163-624 2017.07.22 2019.07.21
Test Antenna- BBHA
Horn(1-18 GHz) SCHWARZBECK 9120D 9120D-1148 2018.07.11 2020.07.10
Test Antenna- SCHWARZBECK | BBHA9170 | 9170-305 | 2018.06.21 | 2019.06.20
Horn(15-26.5 GHz)
Test Antenna- A-INFO LB- J211060273 | 2017.01.06 | 2019.01.05
Horn (18-40 GHz) 180400KF
Anechoic Chamber RAINFORD 9IM*6m*6m N/A 2017.02.21 | 2019.02.20
Anechoic Chamber EMC 21.1m™1.6 N/A 2017.08.08 | 2019.08.07
TECHNOLOGY LTD m*7.35m
Shielded Enclosure ChangNing CN-130701 130703 -- --
Signal Generator ROHDE&SCHWARZ | SMB100A 177746 2018.06.15 2019.06.14
Power Amplifier OPHIR RF 5225F 1037 2018.02.16 2019.02.15
Power Amplifier OPHIR RF 5273F 1016 2018.02.16 2019.02.15
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Description Manufacturer Model Serial No. Cal. Date Cal. Due
Directional Coupler Werlantone C5982-10 109275 N/A N/A
Directional Coupler Werlantone CHP-273E S00801z-01 N/A N/A
Feld Strength Meter Narda EP601 511WX51129 | 2018.05.21 | 2019.05.20

Amplifier COM-MW KL_LNA_T8 N/A 2018.06.26 | 2019.06.25
-40G-01

RF Cable 1 ROHDE&SCHWARZ | JUNFLON | APR0914004 | 2018.07.10 | 2019.10.09

RF Cable 2 Huber&suhner RG_400 /U N/A 2018.07.10 | 2019.10.09

RF Cable 3 Huber&suhner RG_400 /U N/A 2018.07.10 | 2019.10.09

RF Cable 4 Huber&suhner SX—; ‘:072— N/A 2018.07.10 | 2019.10.09

RFJA360-
RF Cable 5 COM-MW 2.92mm- N/A 2018.07.10 | 2019.10.09
JIJ3M
Note: The calibration period on the Cable is three month.

4.3 Measurement Uncertainty

The following measurement uncertainty levels have been estimated for tests performed on the EUT
as specified in CISPR 16-4-2.

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Measurement Value

Occupied Channel Bandwidth 4%
RF output power, conducted 1.4 dB
Power Spectral Density, conducted +2.5dB
Unwanted Emissions, conducted +2.8 dB
All emissions, radiated 5.4 dB

Temperature +1°C

Humidity +4%
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4.4 Description of Test Setup
44.1 For Antenna Port Test

Conducted value (dBm) = Measurement value (dBm) + cable loss (dB)

For example: the measurement value is 10 dBm and the cable 0.5dBm used, then the final result of EUT:
Conducted value (dBm) = 10 dBm + 0.5 dB = 10.5 dBm

-Signal Generator

Vector Signal Generator

‘Display

-Spectrum Analyzer

>OSP
EUT
i
w "PC
(Diagram 1)
4.4.2 For AC Power Supply Port Test
<-'-<- 40cm>> e <80em> . > Communication
; ; ; Antenna
(RF Module) :
EUT - !
= ;
N A |
’A‘ Pulse Limiter
< 80cm > ! i LISN
\E/ O o Receivere
I — 7
- Service
Supplier

(Diagram 2)
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44.3 For Radiated Test (Below 30 MHz)

Antenna

EMI Receiver

(Diagram 3)

4.4.4 For Radiated Test (30 MHz-1 GHz)

.......................... >!| Antenna
: 3m

Preamplifier

EMI Receiver

(Diagram 4)
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4.4.5 For Radiated Test (Above 1 GHz)

B s s s s i > Antenna

Spectrum Analyzer

Preamplifier

(Diagram 5)
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4.5 Measurement Results Explanation Example
4.5.1 For conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator between EUT
conducted output port and spectrum analyzer. With the offset compensation, the spectrum analyzer reading level
is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Offset = RF cable loss + attenuator factor.

4.5.2 Forradiated band edges and spurious emission test:

Per part 15.35(c), the EUT Bluetooth average emission level could be determined by the peak emission
level applying duty cycle correction factor, to represent averaging over the whole pulse train.

The average level is derived from the peak level corrected with “Duty cycle correction factor”.

Average Emission Level (dBuV/m) = Peak Emission Level (dBuV/m) + Duty cycle correction factor (dB)
Duty cycle correction factor (dB) = 20 * log (Duty cycle).

Duty cycle = on time / 100 milliseconds

On time = dwell time * hopping number in 100 ms

For example: bluetooth with dwell time 2.9 ms and 3 hops in 100 ms, then

Duty cycle correction factor (dB) = 20 * log ((2.9 * 3) / 100) = -21.21 dB

Following shows an average computation example with duty cycle correction factor = -21.21 dB, and the peak
emission level is 45.61 dBuV/m.

Example:

Average Emission Level (dBuV/m) = Peak Emission Level (dBuV/m) + duty cycle correction factor (dB)
=45.61 + (-21.21) = 24.4 (dBuV/m)

17162
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5 TESTITEMS

5.1 Antenna Requirements
5.1.1 Relevant Standards

FCC §15.203 & 15.247(b); RSS-247, 5.4 (6)

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. This requirement does not apply to carrier current
devices or to devices operated under the provisions of § 15.211, § 15.213, § 15.217, § 15.219, or § 15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
§ 15.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

If directional gain of transmitting antennas is greater than 6 dBi, the power shall be reduced by the same level in
dB comparing to gain minus 6 dBi. For the fixed point-to-point operation, the power shall be reduced by one dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi. 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 FCC rule.

5.1.2 Antenna Anti-Replacement Construction

The Antenna Anti-Replacement as following method:

Protected Method Description

The antenna is embedded in the The antenna is welded on the mainboard, can’t be replaced by the
product consumer

Reference Documents ltem
Photo

Al i A
T . | B Hut
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5.1.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum peak output
power limit.
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5.2 Number of Hopping Frequencies
5.2.1 Limit
FCC §15.247(a) (1) (i); RSS-247, 5.1 (4)

For frequency hopping systems operating in the 902-928 MHz band: the system shall use at least 50 hopping
frequencies.

Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.2.2 Test Procedure
The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

Span = the frequency band of operation
RBW = 1% of the span

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize
5.2.3 Test Result
Please refer to ANNEX A.1.
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5.3 Peak Output Power and E.I.LR.P
5.3.1 Test Limit
FCC § 15.247(b)(1)

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at least 50
hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at least 25 hopping
channels, as permitted under paragraph (a)(1)(i) of this section.

RSS-247, 5.4 (2)

For FHSs operating in the band 902-928 MHz, the maximum peak conducted output power shall not exceed 1.0
W and the e.i.r.p. shall not exceed 4 W if the hopset uses 75 or more hopping channels; the maximum peak
conducted output power shall not exceed 0.125 W and the e.i.r.p. shall not exceed 0.5 W if the hopset uses less
than 75 hopping channels (see Section 5.4(5) for exceptions).

5.3.2 Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.3.3 Test Procedure

The Module operates at hopping-off test mode. The lowest, middle and highest channels are selected to perform
testing to verify the conducted RF output peak power of the Module.

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize.

5.3.4 Test Result

Please refer to ANNEX A.2.
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5.4 Occupied Bandwidth
541 Limit
FCC §15.247(a)(1)(i); RSS-247, 5.1 (1)

Measurement of the 20dB bandwidth of the modulated signal. The maximum allowed 20 dB bandwidth of the
hopping channel is 500 kHz.

54.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.4.3 Test Procedure

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = in the range of 1% to 5% of the OBW

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum data rate, Allow the trace to stabilize.
54.4 Test Result

Please refer to ANNEX A.3.
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5.5 Carrier Frequency Separation
5.5.1  Limit
FCC §15.247(a)(1); RSS-247, 5.1 (2)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz
or the 20 dB bandwidth of the hopping channel, whichever is greater.

5.5.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.5.3 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) = 1% of the span

Video (or Average) Bandwidth (VBW) = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

554 Test Result

Please refer to ANNEX A.4.
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5.6 Time of Occupancy (Dwell time)
5.6.1  Limit
FCC §15.247(a)(1)(i); RSS-247, 5.1 (4)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the hopping channel
is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of occupancy on
any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the
hopping channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and the average time
of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.

5.6.2 Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.6.3 Test Procedure

The lowest, middle and highest channels are selected to perform testing to record the dwell time of each occupation
measured in this channel, which is called Pulse Time here.

5.6.4 Test Result
Please refer to ANNEX A.5
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5.7 Conducted Spurious Emission & Authorized-band band-edge
5.7.1  Limit
FCC §15.247(d); RSS-247, 5.5

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.

5.7.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.7.3 Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g., harmonics)
from the lowest frequency generated in the EUT up through the 10th harmonic. Typically, several plots are required
to cover this entire span.

RBW = 100 kHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize

574 Test Result

Please refer to ANNEX A.6 and A.7
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5.8 Conducted Emission
5.8.1 Limit
FCC §15.207; RSS-GEN, 8.8

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 within the band 150 kHz to 30 MHz shall
not exceed the limits in the following table, as measured using a 50uH/50Q line impedance stabilization network
(LISN).

Frequency range Conducted Limit (dBuV)
(MHz) Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50

5.8.2 Test Setup

See section 4.4.2 for test setup description for the AC power supply port. The photo of test setup please refer to
ANNEX B.

5.8.3 Test Procedure

The maximum conducted interference is searched using Peak (PK), if the emission levels more than the AV and
QP limits, and that have narrow margins from the AV and QP limits will be re-measured with AV and QP detectors.
Tests for both L phase and N phase lines of the power mains connected to the EUT are performed. Refer to
recorded points and plots below.

Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal 120
VAC, 50/60 Hz and 240 VAC, 50/60 Hz) for which the device is capable of operation. A device rated for 50/60 Hz
operation need not be tested at both frequencies provided the radiated and line conducted emissions are the same
at both frequencies.

5.8.4 Test Result

Please refer to ANNEXA.7.
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5.9 Radiated Spurious Emission
5.9.1 Limit
FCC §15.209&15.247(d); RSS-247, 5.5

Radiated emission outside the frequency band attenuation below the general limits specified in FCC section
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in FCC
section 15.205(a), must also comply with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 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 (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 902/F(kHz) 300
0.490 - 1.705 9020/F (kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

Note:
1. Field Strength (dBuV/m) = 20*log[Field Strength (pV/m)].
2. In the emission tables above, the tighter limit applies at the band edges.

3. For Above 1000 MHz, the emission limit in this paragraph is based on measurement instrumentation
employing an average detector, measurement using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit.

4. For above 1000 MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and 74dBuV/m@3m (PK).
5.9.2 Test Setup

See section 4.4.3 to 4.4.5 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.9.3 Test Procedure

The measurement frequency range is from 9 kHz to the 10th harmonic of the fundamental frequency. The Turn
Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only the worst RB
size/offset presented.

The power of the EUT transmitting frequency should be ignored.

All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW = 1 MHz for f 2 1 GHz, 100 kHz for f <1 GHz
VBW = RBW
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Sweep = auto

Detector function = peak

Trace = max hold

For measurement below 1GHz, If the emission level of the EUT measured by the peak detector is 3 dB lower
than the applicable limit, the peak emission level will be reported, Otherwise, the emission measurement will be
repeated using the quasi-peak detector and reported.

594 Test Result

Please refer to ANNEX A.8.
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5.10Band Edge (Restricted-band band-edge)
5.10.1 Limit
FCC §15.209&15.247(d)

Radiated emission outside the frequency band attenuation below the general limits specified in FCC section
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in FCC
section 15.205(a), must also comply with the radiated emission limits specified in FCC section 15.209(a).

5.10.2 Test Setup

See section 4.4.3 to 4.4.5 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.10.3 Test Procedure

The measurement frequency range is from 9 kHz to the 10th harmonic of the fundamental frequency. The Turn
Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only the worst RB
size/offset presented.

The power of the EUT transmitting frequency should be ignored.

All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW = 1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

For measurement below 1GHz, If the emission level of the EUT measured by the peak detector is 3 dB lower than
the applicable limit, the peak emission level will be reported, Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

5.10.4 Test Result

Please refer to ANNEX A.9.
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5.11Power Spectral density (PSD)
5.11.1 Limit
FCC §15.247(e); RSS-247, 5.2 (2)

The same method of determining the conducted output power shall be used to determine the power spectral density.
If a peak output power is measured, then a peak power spectral density measurement is required. If an average
output power is measured, then an average power spectral density measurement should be used.

The transmitter power spectral density conducted from the transmitter 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 Section 5.4(4), (i.e. the power spectral density shall be determined
using the same method as is used to determine the conducted output power).

5.11.2 Test Setup

See section 4.4.1 (Diagram 1) for test setup description for the antenna port. The photo of test setup please refer
to ANNEX B.

5.11.3 Test Procedure

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

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

Set the VBW = 3 RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

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

Please refer to ANNEX A.10.
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ANNEX A TEST RESULT

A.1 Number of Hopping Frequency

Note: Not applicable.

A.2 Peak Output Power

Peak Power Test Data

125KHz

Report No.: BL-HK18B0380-601

Low 25.05 319.89 Pass
Middle 23.86 243.22 30 1000 Pass
High 23.81 240.44 Pass

500KHz

Date: TDEC 2018 143157

31/

Date: 7 DEC 2018 150637

62

Low 20.86 121.90 Pass
Middle 21.03 126.77 30 1000 Pass
High 20.94 12417 Pass
Test plots
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HIGH CHANNEL

(] (ol Spectrum 4 (3]
Ref Level 15,00 dBm  Offset 1,50 db = RBW 3 kHz
Att 308 BWT  632.645 @ VBW 10kH:  Made Auto FFT
TP Man
M1 M) 708 dim|
10 dir . 5 14,6917320 MHz]
o dB

20de

s /

e / i

a0dn
AT =
By R |
-0
=70 din
-80
CF 914.9 MHz 691 pts i A00.0 kHz
Markar
Type | Ret | Tre | *-valus | ¥-value | Function | Fusiction Result
M1 I 91489132 Mz 7,58 dbm | Band Powar 23.81 dim
i ] ]

Date: TDEC 2018 150437

500KHz

LOW CHANNEL MIDDLE CHANNEL

f (ol Spectrum 4 (3] [:] (ol Spectrum 4 (3]
Ref Level 15.00 dbm  Offset 1,50 0B = RBW 30 kkiz Ref Level 15.00 dbm  Offset 1,50 0B = RBW 30 kkiz
Att 3008 BWT  63.1ps @ VBW 100 kH:  Mode Aute FET Att 3008 BWT  63.1ps @ VBW 100 kH:  Mode Aute FET
T Man T Man
ML Mi[1] 0,06 dim| ML Mi[1] 0,06 dim|
o 7 V 90100000 MHz A0 \ 907.80000 MHz
i { i

/| l

) | )
o /11 \ o 7 S
/ || /

40 i i ! < 40 i
- /
80 dn 80 dn
s /_ﬂ,\,\f W Y \“\_‘ "
<70 din =70 din
|
-80 - -80
GF 903.0 MHz 691 pts Span 2.0 MHz GF 907.8 MHz 691 pts Span 2.0 MHz
Markar Markar
Type | ket | Tre | X-valus | v-walue | Function | Function Result | Type | ket | Tre | X-valus | v-walue | Function | Function Result
M1 1 903.0 Mz .06 dbm | Band Powsr 20,85 dbm M1 1 907.8 Mz .06 dbm | Band Powsr 21,03 dbm
N ] T e ) ] (e
Date: 7 DEC 2018 151202 Date: 7 DEC 2018 151611
f ; [:] (W Spectrum 4 F
Ref Level 15,00 dBm  Offset 1,50 db = RBW 30 krz
Att 3008 BWT  63.1ps @ VBW 100 kH:  Mode Aute FET
T Man
2N ITE] 7.90 dim|
10 dir 91420000 MHz

i 1

20d8 . -

itk /

a0dn
fet ™
':Eb-w'—""‘— ]
=70 din
-80
CF 914.2 Mz 691 pts Span 2.0 MHz
Markar
Type | Ret | Tre | *-value | ¥-value | Function | Fusiction Result
M1 I 914.2 MHz 7.50 dim | Band Powar 20.94 dim
i ] ]

Date: 7DEC 2018 151728

32/62



w Report No.: BL-HK18B0380-601

A.3 20 dB and 99% bandwidth

Test Data
125KHz

Low 140.090 127.352 Pass
Middle 137.190 126.773 Pass
High 135.460 126.773 Pass

500KHz

Low / 662.808 Pass
Middle / 645.441 Pass
High / 657.019 Pass

Test Plots
20 dB Bandwidth
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HIGH CHANNEL
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500KHz
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A.4 Hopping Frequency Separation

Test Data

Report No.: BL-HK18B0380-601

LoRa
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Pass
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135.460

Pass

Test Plots
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Date: 22 NOV 2018 151933

HIGH CHANNEL

Spectrum 2 [¥] a a
Ref Level 31.50 dBm Offset 1,50 dB  RBW 10 kHz
Att S0dE  SWT  189.6ps  VBW 10 kH:  Mode auto FFT

mMa[1] 19.01 diim)

ML M M3 914.90000 MH:z|

0 M1[1] x 19.00 dBm
{ \| IH \I {_ \l 914.50000 MHz|

: / \[/ \ |/ \

CF 914.7 MHz 691 Eli SEM 1.0 MHz
Marker
| _Type | mef | Tec | ®-valug 1 ¥-valua | Fumction | Function Result |
M1 1 914.5 MHZ | 19.00 dém | |
mz] ] 914.7 MHz | 19.00 dBm |
M2 1] 914.9 MMz | 19.01 dBm |
]
Il J W e

Date: 22 NOV. 2018 152058
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A.5 Average Time of Occupancy

Test Data

1.7971 0.4 Pass

Test Plots

Spectrum I |“§ Spectrum ¥ ?
Raf Level 20.00 dim = RBW 3 MHz Ref Lavel 23,00 dém = RBW 3 MHz
o Att 0 dB @ SWT 205 VBW 3 MHz Att 4008 @ SWT 20ms  VBW 3 MHz
SGL SGL
EIFk Clrw [[e 17 cirw _l
20 D2[1] 0,55 di|
1.7971 ms|
dér 10 d Mi[1] -36.68 dBm)|
10,8986 ms|
0 dén 0 dBr
0 dim -0 i
20di |
-0 *
30 = -
¥ A
40 by
P 50 dB
60
&0 =70 di
70 d8 CF 902.3 MHz 691 pts 2.0 ms/
Marker
Type | Ret | Tre | H-valus | vevalwe | Funetion | Function Result |
CF 902.3 MHz 691 pts 2.0/ ML 1 10,8586 ms | <3668 dBm | |
Iﬂarhr 02 M1 1 1.7971 ms | 0.85 de |
[ N ] I ea )| ] animn e«
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A.6 Conducted Spurious Emissions & Authorized-band band-edge

Test Data

Low -48.02 8.05 -11.95 Pass

Middle -47.36 8.04 -11.96 Pass
High -51.43 7.91 -12.09 Pass

Test Plots

LOW CHANNEL, CARRIER LEVEL LOW CHANNEL, Band Edge

Spectrum [x] a a Spectrum [ (Ol [ x]

Ref Level 20.00 dbm  Offset 1.50 ¢ & RBW 100 khz Ref Level 20.00 dbm  Offset 1.50 ¢ & RBW 100 khz
At 35 d8  SWT  16.9 us @ VBW 300 kHz  Mode auto FFT At 35 di_ SWT 19 s & VBW 300 kHz  Mode Auto FFT
| O | O
mz[1] B.05 dim| mz2[1] =41.12 dBm|
il Q0234570 MHz| - G02,00000 MHz|
10 - - [ 4606 ditm| 10 [ 9.14 ditim|
Q0267500 MHz| _\ DOZ.FAAG0 MHz|

. . [
N /[ \ N rJ \

ko Bl v ]

60 60

70 70

CF 9023 MHz 601 pts an 750.0 kHz CF 9023 MHz 691 Elf SW 5.0 MHz
Date 7DEC201B 152218 Date 7DEC 2018 14:37:05

LOW CHANNEL , SPURIOUS 30 MHz ~ 10 GHz
: 7]

Spectrum 2 (E[ a [ x]
Ref Level 12.00 dim Offset 1.50 ¢8 & RBW 100 kMz
At 30c8  SWT  99.7ms & VBW 300 kHz  Mode Auto Sweep

- mz[1] ~48.02 dBm|
M 69340 GHz,
s mafa] 8.04 ditm|
G023 MHz|
Lol L = ey
-2
=30 d
o d
M:
30 dBm W"‘L..;.j 0 e
Y PN "‘M
-60
=70 dei
o d
CF 5.015 GHz 691 E'f sqm 9.97 GHz

Date: 7 DEC 2018 153154
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MIDDLE CHANNEL, CARRIER LEVEL

Sptrtmm
Ref Level 20.00 dbm  Offset 1.50 ¢ & RBW 100 khz
At 35 d8  SWT  16.9 us @ VBW 300 kHz  Mode auto FFT
[P
mz2[1] B.04 dim|
G08, 43490 MHz|
10 L" 11 -47.12 diim

08, 12500 MHz|

-0

CF 908.5 MHz 691 pts. an 750.0 kHz

Date: 7 DEC 2018 15:25:55

MIDDLE CHANNEL , SPURIOUS 30 MHz~10 GHz

Spectrum 2

Ref Level 12.00 dém Offset 1.50 & RBW 100 kMz

At 30 c8  SWT  99.7 & VBW 300 kHz _ Mode Auto Sweop
- 1] =47.36 dBm|
M 69200 GHz,
s mafa] 8.15 divm|
G085 MHz|
LS S T
-20
=30 d
40 dB
M
mnﬂ o 'M ot MF\WJ»MJM
-60
=70 dei
&0 dB
CF 5.015 GHz 691 i'f sqm 9.97 GHz

Date: 7 DEC 2018 153051

HIGH CHANNEL, CARRIER LEVEL HIGH CHANNEL , BAND ED

Ref Level 20.00 dbm  Offset 1.50 &8 RBW 100 kHz wnm!znmuem Offset 1.50 ¢8 & RBW 100 k2
At 35 d8  SWT  16.9 us @ VBW 300 kHz  Mode auto FFT At 35 di_ SWT 19 ys & VBW 300 kHz  Mode Auto FFT
7= 7=
mz2[1] 7.91 dim| mz2[1] “54.05 dBm|
91483600 MHz| 916,00000 MHz|

10 < 11 ~46.56 divm| 10 1] 7.90 ditm|

4
D4 STHO0 MHz| f"\ D4 BIAB0 MHz|

|
f
I

50 dB 50 dB - -
ol R T R RSN B P P
60 60
70 70
TF 9149 Mz 591 pis o 750.0 kHz TF 9149 Mz 591 pts sﬁ 5.0 Mz
Date: 7.DEC 2018 152731 Dute: 7 DEC 2018 150207
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HIGH CHANNEL , SPURIOUS 30 MHz ~ 10 GHz

Bl spectrumz B (] a
Ref Level 12.00 dim Offset 1.50 ¢8 & RBW 100 kMz

308 SWT  99.7 ms & VBW 300 kHz  Mode Auto Swi

- Mz1] “H1.43 dBm|
. 6.2700 GHz,
i mafa] 8.07 divm|
9170 MHz
1 R e ~12.090 db
-20
30 d
40 d
WOTFO TS . 4 !
-60
70 di
&0 d
CF 5.015 GHz 691 g'i Fpan 9.97 GHz
1 I -'
L J

Date: 7 DEC 2018 15:20.27
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A.7 Conducted Emissions

Note ': The EUT is working in the Normal link mode.

Note 2: Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal
120 VAC, 60 Hz and 240 VAC, 50 Hz) for which the device is capable of operation. So, The configuration 120 VAC,
60 Hz and 240 VAC, 50 Hz were tested respectively, but only the worst configuration (120 VAC, 60 Hz ) shown
here.

Note 3: Results (dBuV) = Original reading level of Spectrum Analyzer (dBuV) + Factor (dB)

Test Data and Plots

80-

70

60

50

e
=]

Lewvel (dBuw)

w
=]

20 W ——

105 i
0.15 1 15 30
Frequency (MHz)

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Line Verdict
(MHz) (dBuV) (dBuVv) | (dB)
1 0.190 38.2 10.01 64.0 -25.80 Peak L Line Pass
1** 0.190 18.0 10.01 54.0 -36.00 AV L Line Pass
2 0.566 34.0 10.01 56.0 -22.00 Peak L Line Pass
2% 0.566 17.6 10.01 46.0 -28.40 AV L Line Pass
3 2424 31.3 10.06 56.0 -24.70 Peak L Line Pass
3 2424 18.3 10.06 46.0 -27.70 AV L Line Pass
4 3.370 32.9 10.08 56.0 -23.10 Peak L Line Pass
4 3.370 18.1 10.08 46.0 -27.90 AV L Line Pass
5 7.256 38.1 10.15 60.0 -21.90 Peak L Line Pass
5** 7.256 21.2 10.15 50.0 -28.80 AV L Line Pass
6 16.824 35.8 10.22 60.0 -24.20 Peak L Line Pass
6** 16.824 23.5 10.22 50.0 -26.50 AV L Line Pass
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80-

70

Lun

Report No.: BL-HK18B0380-60

60

50

e
=]

M5

MG

Lewvel (dBuw)

w
=]

UAVWJMW M’MWM\ L
LYY

[E]

otk

20

10-

T
0.15

Frequency (MHz)

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Line Verdict
(MHz) (dBuV) (dBuVv) | (dB)
1 0.232 38.3 10.01 62.4 -24.10 Peak N Line Pass
1** 0.232 19.3 10.01 52.4 -33.10 AV N Line Pass
2 0.586 39.0 10.01 56.0 -17.00 Peak N Line Pass
2% 0.586 20.6 10.01 46.0 -25.40 AV N Line Pass
3 1.380 344 10.05 56.0 -21.60 Peak N Line Pass
3+ 1.380 18.5 10.05 46.0 -27.50 AV N Line Pass
4 2.420 34.9 10.06 56.0 -21.10 Peak N Line Pass
4** 2.420 19.1 10.06 46.0 -26.90 AV N Line Pass
5 6.606 37.2 10.14 60.0 -22.80 Peak N Line Pass
5** 6.606 214 10.14 50.0 -28.60 AV N Line Pass
6 16.806 35.8 10.22 60.0 -24.20 Peak N Line Pass
6** 16.806 24.6 10.22 50.0 -25.40 AV N Line Pass

42162
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A.8 Radiated Spurious Emission

Note ': The symbol of “--” in the table which means not application.

Note 2: For the test data above 1 GHz, according the ANSI C63.10-2013, where limits are specified for both average
and peak (or quasi-peak) detector functions, if the peak (or quasi-peak) measured value complies with the average
limit, it is unnecessary to perform an average measurement.

Note 3: The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB
lower than the limit line per 15.31(0) was not reported.

Note #: The marked spikes near 900 MHz with circle should be ignored because they are Lora carrier frequency.

Test Data and Plots
125KHz

RE Test case_FCC Part 15C FCC 15.247(2.4G) 30MHz-1GHz
11E+2

M&

1.0E+2

level (dBuv/m)

40-

M1 M2 M5
M4

} 7 M [ L wlll

RN ALAT P N D
TR 7 W\MW MMWMWMMMMWW

"
00
¥ “ Frequency (MHz) e
No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)

1 60.070 32.16 -27.29 40.0 -7.84 Peak 257.00 100 Vertical | Pass

2 71.952 31.43 -29.27 40.0 -8.57 Peak 337.00 100 Vertical | Pass

3 119.967 26.21 -27.16 43.5 -17.29 Peak 205.00 100 Vertical | Pass
4 296.992 29.10 -24.38 46.0 -16.90 Peak 0.00 100 Vertical | Pass
5 445.645 32.96 -19.86 46.0 -13.04 Peak 179.00 100 Vertical | Pass
6 902.273 102.38 -11.33 46.0 56.38 Peak 2.00 100 Vertical | N/A
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_30MHz-1GHz

11E+2

Report No.: BL-HK18B0380-60

M6

1.0E+2

lewvel (dBu\fm)

40-

M2

M4

M3

M1

0.0+

| JMWWMUL Joi

W

30

100

Frequency (MHz)

0
1000

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)

1 60.070 23.64 -27.29 40.0 -16.36 Peak 281.00 100 Horizontal | Pass
2 71.952 26.49 -29.27 40.0 -13.51 Peak 268.00 100 Horizontal | Pass

3 119.967 35.68 -27.16 43.5 -7.82 Peak 228.00 100 Horizontal | Pass
4 222.060 31.42 -27.32 46.0 -14.58 Peak 360.00 100 Horizontal | Pass

5 528.338 33.64 -18.11 46.0 -12.36 Peak 40.00 100 Horizontal | Pass

6 902.273 101.33 -11.33 46.0 55.33 Peak 336.00 100 Horizontal | N/A

44162
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_30MHz-1GHz
11E+2

1.0E+2

lewvel (dBu\fm)

Report No.: BL-HK18B0380-60

M6

40-

M1

I

M2

M3

M4

AEVIAN [

V

T

100

Frequency (MHz)

1
1000

No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)

1 60.070 32.71 -27.29 40.0 -7.29 Peak 167.00 100 Vertical | Pass

2 71.952 31.34 -29.27 40.0 -8.66 Peak 360.00 100 Vertical | Pass

3 119.967 27.79 -27.16 43.5 -15.71 Peak 167.00 100 Vertical | Pass
4 312.027 27.03 -24.05 46.0 -18.97 Peak 41.00 100 Vertical | Pass

5 445.645 32.13 -19.86 46.0 -13.87 Peak 167.00 100 Vertical | Pass

6 908.578 102.26 -11.37 46.0 56.26 Peak 117.00 100 Vertical | N/A
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RE Test case FCC Part 15C FCC 15.247(2.4G) 30MHz-1GHz
11E+2

1.0E+2

level (dEUY/m)

Report No.: BL-HK18B0380-60

Mb

40

M3

M2

M4

M5

M1

Tl

100

Frequency (MHz)

1000

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)

1 60.070 23.23 -27.29 40.0 -16.77 Peak 115.00 100 Horizontal | Pass

2 71.952 26.45 -29.27 40.0 -13.55 Peak 265.00 100 Horizontal | Pass

3 119.967 36.38 -27.16 43.5 -7.12 Peak 189.00 100 Horizontal | Pass
4 463.347 32.12 -19.63 46.0 -13.88 Peak 189.00 100 Horizontal | Pass
5 591.630 32.67 -16.77 46.0 -13.33 Peak 215.00 100 Horizontal | Pass

6 908.335 100.46 -11.37 46.0 54.46 Peak 265.00 100 Horizontal | N/A
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_30MHz-1GHz
11E+2

1.0E+2

lewvel (dBu\fm)

Report No.: BL-HK18B0380-60

M6

40-

B 7 IV w\
0.0+ |
” " Frequency (MHz) e
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)
1 60.070 32.41 -27.29 40.0 -7.59 Peak 335.00 100 Vertical | Pass
2 71.952 31.39 -29.27 40.0 -8.61 Peak -1.00 100 Vertical | Pass
3 119.967 29.44 -27.16 43.5 -14.06 Peak 110.00 100 Vertical | Pass
4 443.948 32.45 -20.01 46.0 -13.55 Peak 187.00 100 Vertical | Pass
5 631.157 31.69 -15.49 46.0 -14.31 Peak 187.00 100 Vertical | Pass
6 914.882 102.10 -11.47 46.0 56.10 Peak 86.00 100 Vertical | N/A

47162
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RE Test case FCC Part 15C FCC 15.247(2.4G) 30MHz-1GHz
11E+2

1.0E+2

level (dEUY/m)

Report No.: BL-HK18B0380-60

M6

40

M2

M1

M4

Ll

(i

] PO T OV ALY . N TP TR
ERNATATATT O B st el
A M,
14 T \,Vv
0.0-
30 100 1000
Frequency (MHz)
No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)
1 71.952 26.65 -29.27 40.0 -13.35 Peak 276.00 100 Horizontal | Pass
2 119.967 36.34 -27.16 43.5 -7.16 Peak 200.00 100 Horizontal | Pass
3 148.340 27.91 -24.91 43.5 -15.59 Peak 326.00 100 Horizontal | Pass
4 464.075 33.32 -19.62 46.0 -12.68 Peak 226.00 100 Horizontal | Pass
5 705.362 31.00 -14.52 46.0 -15.00 Peak 300.00 100 Horizontal | Pass
6 914.882 100.51 -11.47 46.0 54.51 Peak 300.00 100 Horizontal | N/A
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500KHz

RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_30MHz-1GHz
11E+2

1.0E+2

lewvel (dBu\fm)

Report No.: BL-HK18B0380-60

M6

40-

M1
o

M2
ki

M3

M4

M5

Sl

po 1

!

Tt

T V Y U\\ MWW
; ¢,
0.0+ |
” " Frequency (MHz) e
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1 60.070 31.76 -27.29 40.0 -8.24 Peak 202.00 100 Vertical | Pass
2 71.952 31.41 -29.27 40.0 -8.59 Peak 0.00 100 Vertical | Pass
3 119.967 30.77 -27.16 43.5 -12.73 Peak 150.00 100 Vertical | Pass
4 312.027 27.79 -24.05 46.0 -18.21 Peak 22.00 100 Vertical | Pass
5 631.157 32.05 -15.49 46.0 -13.95 Peak 227.00 100 Vertical | Pass
6 903.970 102.49 -11.14 46.0 56.49 Peak 125.00 100 Vertical | N/A
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RE Test case FCC Part 15C FCC 15.247(2.4G) 30MHz-1GHz
11E+2

1.0E+2

level (dEUY/m)

Report No.: BL-HK18B0380-60

Ma&

40

M2

M1

M3

M4

M35

| } 5 Mnﬂ
AT (W
f Rl
00
* " Frequency (MHz) b
No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)

1 71.952 26.34 -29.27 40.0 -13.66 Peak 244.00 100 Horizontal | Pass
2 119.967 38.08 -27.16 43.5 -5.42 Peak 195.00 100 Horizontal | Pass
3 222.545 26.36 -27.29 46.0 -19.64 Peak 161.00 100 Horizontal | Pass
4 531.732 33.01 -17.96 46.0 -12.99 Peak 195.00 100 Horizontal | Pass
5 628.732 30.80 -15.43 46.0 -15.20 Peak 228.00 100 Horizontal | Pass
6 903.727 100.99 -11.14 46.0 54.99 Peak 329.00 100 Horizontal | N/A
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_30MHz-1GHz
11E+2

1.0E+2

lewvel (dBu\fm)

Report No.: BL-HK18B0380-60

M6

40-

M2

M4

M3

AT

V

A

L

100

Frequency (MHz)

1
1000

No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)

1 45.035 31.11 -26.64 40.0 -8.89 Peak 154.00 100 Vertical | Pass

2 60.070 32.29 -27.29 40.0 -7.71 Peak 207.00 100 Vertical | Pass

3 71.952 31.40 -29.27 40.0 -8.60 Peak 336.00 100 Vertical | Pass

4 119.967 30.94 -27.16 43.5 -12.56 Peak 128.00 100 Vertical | Pass

5 443.948 33.55 -20.01 46.0 -12.45 Peak 154.00 100 Vertical | Pass
6 907.607 102.21 -11.38 46.0 56.21 Peak 77.00 100 Vertical | N/A
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RE Test case FCC Part 15C FCC 15.247(2.4G) 30MHz-1GHz
11E+2

1.0E+2

level (dEUY/m)

Report No.: BL-HK18B0380-60

M6

40

M2

M1

M4

M3

M3

A

ATATATAI W

100

Frequency (MHz)

1000

No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)

1 71.952 26.23 -29.27 40.0 -13.77 Peak 281.00 100 Horizontal | Pass

2 119.967 38.28 -27.16 43.5 -5.22 Peak 205.00 100 Horizontal | Pass
3 312.027 28.27 -24.05 46.0 -17.73 Peak 230.00 100 Horizontal | Pass
4 400.055 30.64 -21.31 46.0 -15.36 Peak 281.00 100 Horizontal | Pass

5 594.055 32.20 -16.76 46.0 -13.80 Peak 256.00 100 Horizontal | Pass
6 907.850 100.32 -11.38 46.0 54.32 Peak 307.00 100 Horizontal | N/A
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RE Test case_FCC_Part 15C_FCC 15.247(2.4G)_30MHz-1GHz
11E+2

1.0E+2

lewvel (dBu\fm)

Report No.: BL-HK18B0380-60

M6

40-

M4

M3

M5

K ! v ’\f“\}Uk\ W bw '
iy
0.0+ |

” " Frequency (MHz) e

No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)

1 60.070 33.33 -27.29 40.0 -6.67 Peak 184.00 100 Vertical | Pass
2 71.952 31.45 -29.27 40.0 -8.55 Peak 1.00 100 Vertical | Pass
3 119.967 31.02 -27.16 43.5 -12.48 Peak 159.00 100 Vertical | Pass
4 443.705 35.67 -20.02 46.0 -10.33 Peak 184.00 100 Vertical | Pass
5 631.157 31.20 -15.49 46.0 -14.80 Peak 237.00 100 Vertical | Pass
6 914.398 102.05 -11.52 46.0 56.05 Peak 159.00 100 Vertical | N/A
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RE Test case FCC Part 15C FCC 15.247(2.4G) 30MHz-1GHz
11E+2

1.0E+2

level (dEUY/m)

Report No.: BL-HK18B0380-60

M6

40

M3

M2

M4

M5

N } MML
MWl T
v " W
00
* " Frequency (MHz) b
No. Frequency | Results Factor (dB) | Limit Over Limit Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (o) (cm)

1 60.070 24.78 -27.29 40.0 -15.22 Peak 96.00 100 Horizontal | Pass
2 71.952 26.53 -29.27 40.0 -13.47 Peak 253.00 100 Horizontal | Pass
3 119.967 37.31 -27.16 43.5 -6.19 Peak 200.00 100 Horizontal | Pass
4 222.060 26.26 -27.32 46.0 -19.74 Peak 174.00 100 Horizontal | Pass
5 463.590 32.17 -19.63 46.0 -13.83 Peak 200.00 100 Horizontal | Pass
6 914.155 100.39 -11.55 46.0 54.39 Peak 278.00 100 Horizontal | N/A
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125KHz
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1+ 1633.000 29.32 -14.92 54.0 -24.68 AV 57.00 150 Vertical Pass
1 1633.000 44 .45 -14.92 74.0 -29.55 Peak 57.00 150 Vertical Pass
2% 2124.000 28.55 -12.09 54.0 -25.45 AV 222.00 150 Vertical Pass
2 2124.000 40.96 -12.09 74.0 -33.04 Peak 222.00 150 Vertical Pass
3** 3176.000 32.12 -6.46 54.0 -21.88 AV 264.00 150 Vertical Pass
3 3176.000 43.84 -6.46 74.0 -30.16 Peak 264.00 150 Vertical Pass
4% 4228.000 34.96 -4.02 54.0 -19.04 AV 91.00 150 Vertical Pass
4 4228.000 46.23 -4.02 74.0 -27.77 Peak 91.00 150 Vertical Pass
5** 6986.000 39.34 3.29 54.0 -14.66 AV 309.00 150 Vertical Pass
5 6986.000 51.32 3.29 74.0 -22.68 Peak 309.00 150 Vertical Pass
6** 9281.313 35.26 17.91 54.0 -18.74 AV 68.00 150 Vertical Pass
6 9281.313 50.93 17.91 74.0 -23.07 Peak 68.00 150 Vertical Pass
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1* 1663.000 28.47 -15.41 54.0 -25.53 AV 58.00 150 Horizontal | Pass
1 1663.000 44.09 -15.41 74.0 -29.91 Peak 58.00 150 Horizontal | Pass
2% 2347.500 28.79 -10.55 54.0 -25.21 AV 240.00 150 Horizontal | Pass
2 2347.500 40.05 -10.55 74.0 -33.95 Peak 240.00 150 Horizontal | Pass
3 3723.000 34.14 -4.78 54.0 -19.86 AV 258.00 150 Horizontal | Pass
3 3723.000 44.97 -4.78 74.0 -29.03 Peak 258.00 150 Horizontal | Pass
4 5699.000 38.55 -0.58 54.0 -15.45 AV 25.00 150 Horizontal | Pass
4 5699.000 49.62 -0.58 74.0 -24.38 Peak 25.00 150 Horizontal | Pass
5** 6907.000 39.20 3.39 54.0 -14.80 AV 241.00 150 Horizontal | Pass
5 6907.000 50.63 3.39 74.0 -23.37 Peak 241.00 150 Horizontal | Pass
6** 9416.438 34.94 18.25 54.0 -19.06 AV 0.00 150 Horizontal | Pass
6 9416.438 51.01 18.25 74.0 -22.99 Peak 0.00 150 Horizontal | Pass
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Report No.: BL-HK18B0380-601

No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1+ 1610.500 25.96 -15.46 54.0 -28.04 AV 48.00 150 Vertical Pass
1 1610.500 43.46 -15.46 74.0 -30.54 Peak 48.00 150 Vertical Pass
2% 2128.500 29.80 -12.19 54.0 -24.20 AV 261.00 150 Vertical Pass
2 2128.500 40.49 -12.19 74.0 -33.51 Peak 261.00 150 Vertical Pass
3** 3143.000 32.81 -7.33 54.0 -21.19 AV 0.00 150 Vertical Pass
3 3143.000 43.37 -7.33 74.0 -30.63 Peak 0.00 150 Vertical Pass
4 4433.000 35.95 -2.89 54.0 -18.05 AV 360.00 150 Vertical Pass
4 4433.000 46.54 -2.89 74.0 -27.46 Peak 360.00 150 Vertical Pass
5** 6648.000 39.72 3.79 54.0 -14.28 AV 67.00 150 Vertical Pass
5 6648.000 51.37 3.79 74.0 -22.63 Peak 67.00 150 Vertical Pass
6** 9140.437 35.75 18.72 54.0 -18.25 AV 0.00 150 Vertical Pass
6 9140.437 50.79 18.72 74.0 -23.21 Peak 0.00 150 Vertical Pass
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1* 1652.000 26.25 -15.52 54.0 -27.75 AV 64.00 150 Horizontal | Pass
1 1652.000 44.78 -15.52 74.0 -29.22 Peak 64.00 150 Horizontal | Pass
2% 2127.500 31.70 -12.19 54.0 -22.30 AV 214.00 150 Horizontal | Pass
2 2127.500 40.79 -12.19 74.0 -33.21 Peak 214.00 150 Horizontal | Pass
3% 3253.000 31.94 -7.36 54.0 -22.06 AV 174.00 150 Horizontal | Pass
3 3253.000 43.56 -7.36 74.0 -30.44 Peak 174.00 150 Horizontal | Pass
4 4171.000 34.87 -3.81 54.0 -19.13 AV 252.00 150 Horizontal | Pass
4 4171.000 45.52 -3.81 74.0 -28.48 Peak 252.00 150 Horizontal | Pass
5** 5387.000 38.41 -0.78 54.0 -15.59 AV 110.00 150 Horizontal | Pass
5 5387.000 49.45 -0.78 74.0 -24.55 Peak 110.00 150 Horizontal | Pass
6** 6975.000 40.01 4.22 54.0 -13.99 AV 151.00 150 Horizontal | Pass
6 6975.000 50.64 4.22 74.0 -23.36 Peak 151.00 150 Horizontal | Pass
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Report No.: BL-HK18B0380-601

No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1+ 1428.000 26.40 -15.05 54.0 -27.60 AV 189.00 150 Vertical Pass
1 1428.000 40.70 -15.05 74.0 -33.30 Peak 189.00 150 Vertical Pass
2% 1662.000 28.45 -15.44 54.0 -25.55 AV 142.00 150 Vertical Pass
2 1662.000 42.71 -15.44 74.0 -31.29 Peak 142.00 150 Vertical Pass
3** 2126.000 31.13 -12.15 54.0 -22.87 AV 338.00 150 Vertical Pass
3 2126.000 43.40 -12.15 74.0 -30.60 Peak 338.00 150 Vertical Pass
4% 4105.000 34.47 -4.37 54.0 -19.53 AV 334.00 150 Vertical Pass
4 4105.000 45.87 -4.37 74.0 -28.13 Peak 334.00 150 Vertical Pass
5** 6437.000 39.66 2,97 54.0 -14.34 AV 281.00 150 Vertical Pass
5 6437.000 51.63 2,97 74.0 -22.37 Peak 281.00 150 Vertical Pass
6** 9264.062 35.91 18.19 54.0 -18.09 AV 217.00 150 Vertical Pass
6 9264.062 50.87 18.19 74.0 -23.13 Peak 217.00 150 Vertical Pass
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1* 1605.500 33.50 -14.41 54.0 -20.50 AV 57.00 150 Horizontal | Pass
1 1605.500 45.23 -14.41 74.0 -28.77 Peak 57.00 150 Horizontal | Pass
2% 2426.500 29.01 -9.98 54.0 -24.99 AV 231.00 150 Horizontal | Pass
2 2426.500 45.38 -9.98 74.0 -28.62 Peak 231.00 150 Horizontal | Pass
3 3062.000 32.47 -7.42 54.0 -21.53 AV -3.00 150 Horizontal | Pass
3 3062.000 43.85 -7.42 74.0 -30.15 Peak -3.00 150 Horizontal | Pass
4 4194.000 35.31 -4.32 54.0 -18.69 AV 237.00 150 Horizontal | Pass
4 4194.000 46.47 -4.32 74.0 -27.53 Peak 237.00 150 Horizontal | Pass
5** 5378.000 37.97 -0.54 54.0 -16.03 AV 2.00 150 Horizontal | Pass
5 5378.000 49.06 -0.54 74.0 -24.94 Peak 2.00 150 Horizontal | Pass
6** 7992.250 35.02 18.28 54.0 -18.98 AV 123.00 150 Horizontal | Pass
6 7992.250 50.45 18.28 74.0 -23.55 Peak 123.00 150 Horizontal | Pass
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500KHz
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1+ 1672.500 2717 -14.48 54.0 -26.83 AV 32.00 150 Vertical Pass
1 1672.500 43.77 -14.48 74.0 -30.23 Peak 32.00 150 Vertical Pass
2% 2124.000 29.63 -10.98 54.0 -24.37 AV 222.00 150 Vertical Pass
2 2124.000 41.63 -10.98 74.0 -32.37 Peak 222.00 150 Vertical Pass
3** 3190.000 32.10 -6.45 54.0 -21.90 AV 143.00 150 Vertical Pass
3 3190.000 43.61 -6.45 74.0 -30.39 Peak 143.00 150 Vertical Pass
4% 5242.000 37.27 -0.90 54.0 -16.73 AV 347.00 150 Vertical Pass
4 5242.000 48.60 -0.90 74.0 -25.40 Peak 347.00 150 Vertical Pass
5** 6666.000 39.72 4.06 54.0 -14.28 AV 25.00 150 Vertical Pass
5 6666.000 50.84 4.06 74.0 -23.16 Peak 25.00 150 Vertical Pass
6** 8797.750 34.16 17.65 54.0 -19.84 AV 142.00 150 Vertical Pass
6 8797.750 50.85 17.65 74.0 -23.15 Peak 142.00 150 Vertical Pass
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1* 1440.000 27.73 -14.24 54.0 -26.27 AV 204.00 150 Horizontal | Pass
1 1440.000 41.50 -14.24 74.0 -32.50 Peak 204.00 150 Horizontal | Pass
2% 2124.000 29.27 -10.98 54.0 -24.73 AV 229.00 150 Horizontal | Pass
2 2124.000 41.50 -10.98 74.0 -32.50 Peak 229.00 150 Horizontal | Pass
3 3359.000 32.97 -7.51 54.0 -21.03 AV 141.00 150 Horizontal | Pass
3 3359.000 43.23 -7.51 74.0 -30.77 Peak 141.00 150 Horizontal | Pass
4 4962.000 36.76 -1.77 54.0 -17.24 AV 312.00 150 Horizontal | Pass
4 4962.000 47.42 -1.77 74.0 -26.58 Peak 312.00 150 Horizontal | Pass
5** 6898.000 38.86 3.18 54.0 -15.14 AV 0.00 150 Horizontal | Pass
5 6898.000 50.56 3.18 74.0 -23.44 Peak 0.00 150 Horizontal | Pass
6** 9134.500 35.19 18.56 54.0 -18.81 AV 192.00 150 Horizontal | Pass
6 9134.500 50.87 18.56 74.0 -23.13 Peak 192.00 150 Horizontal | Pass
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No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1+ 1440.000 26.48 -14.24 54.0 -27.52 AV 247.00 150 Vertical Pass
1 1440.000 41.57 -14.24 74.0 -32.43 Peak 247.00 150 Vertical Pass
2% 1661.500 29.55 -14.72 54.0 -24.45 AV 52.00 150 Vertical Pass
2 1661.500 43.79 -14.72 74.0 -30.21 Peak 52.00 150 Vertical Pass
3** 2125.000 32.31 -11.06 54.0 -21.69 AV 247.00 150 Vertical Pass
3 2125.000 43.24 -11.06 74.0 -30.76 Peak 247.00 150 Vertical Pass
4 3071.000 33.07 -6.99 54.0 -20.93 AV 2.00 150 Vertical Pass
4 3071.000 43.48 -6.99 74.0 -30.52 Peak 2.00 150 Vertical Pass
5** 4989.000 36.92 -1.52 54.0 -17.08 AV 2.00 150 Vertical Pass
5 4989.000 48.35 -1.52 74.0 -25.65 Peak 2.00 150 Vertical Pass
6** 8050.750 34.82 18.28 54.0 -19.18 AV 64.00 150 Vertical Pass
6 8050.750 50.49 18.28 74.0 -23.51 Peak 64.00 150 Vertical Pass
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1* 1111.500 26.28 -15.27 54.0 -27.72 AV 260.00 150 Horizontal | Pass
1 1111.500 37.33 -15.27 74.0 -36.67 Peak 260.00 150 Horizontal | Pass
2% 1617.000 27.50 -15.32 54.0 -26.50 AV 57.00 150 Horizontal | Pass
2 1617.000 42.79 -15.32 74.0 -31.21 Peak 57.00 150 Horizontal | Pass
3% 2681.000 29.50 -9.60 54.0 -24.50 AV 66.00 150 Horizontal | Pass
3 2681.000 41.26 -9.60 74.0 -32.74 Peak 66.00 150 Horizontal | Pass
4 3959.000 33.84 -5.27 54.0 -20.16 AV 57.00 150 Horizontal | Pass
4 3959.000 4437 -5.27 74.0 -29.63 Peak 57.00 150 Horizontal | Pass
5** 5772.000 38.29 -0.08 54.0 -15.71 AV 216.00 150 Horizontal | Pass
5 5772.000 49.57 -0.08 74.0 -24.43 Peak 216.00 150 Horizontal | Pass
6** 9281.313 35.26 17.91 54.0 -18.74 AV 68.00 150 Horizontal | Pass
6 9281.313 50.93 17.91 74.0 -23.07 Peak 68.00 150 Horizontal | Pass
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No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1+ 1428.000 26.25 -14.31 54.0 -27.75 AV 261.00 150 Vertical Pass
1 1428.000 40.68 -14.31 74.0 -33.32 Peak 261.00 150 Vertical Pass
2% 1605.500 33.50 -14.41 54.0 -20.50 AV 57.00 150 Vertical Pass
2 1605.500 45.23 -14.41 74.0 -28.77 Peak 57.00 150 Vertical Pass
3** 2128.500 32.02 -11.26 54.0 -21.98 AV 231.00 150 Vertical Pass
3 2128.500 41.55 -11.26 74.0 -32.45 Peak 231.00 150 Vertical Pass
4% 3062.000 32.47 -7.42 54.0 -21.53 AV -3.00 150 Vertical Pass
4 3062.000 43.84 -7.42 74.0 -30.16 Peak -3.00 150 Vertical Pass
5** 4935.000 37.11 -1.58 54.0 -16.89 AV 30.00 150 Vertical Pass
5 4935.000 47.59 -1.58 74.0 -26.41 Peak 30.00 150 Vertical Pass
6** 7992.250 35.02 18.28 54.0 -18.98 AV 123.00 150 Vertical Pass
6 7992.250 50.45 18.28 74.0 -23.55 Peak 123.00 150 Vertical Pass
No. Frequency | Results Factor (dB) | Limit Over Limit | Detector | Table Height ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB) (0) (cm)
1* 1440.000 26.48 -14.24 54.0 -27.52 AV 247.00 150 Horizontal | Pass
1 1440.000 41.57 -14.24 74.0 -32.43 Peak 247.00 150 Horizontal | Pass
2% 1678.000 26.90 -14.61 54.0 -27.10 AV 78.00 150 Horizontal | Pass
2 1678.000 42.86 -14.61 74.0 -31.14 Peak 78.00 150 Horizontal | Pass
3 2894.500 32.12 -7.10 54.0 -21.88 AV 359.00 150 Horizontal | Pass
3 2894.500 43.03 -7.10 74.0 -30.97 Peak 359.00 150 Horizontal | Pass
4 4176.000 35.30 -3.84 54.0 -18.70 AV 335.00 150 Horizontal | Pass
4 4176.000 4512 -3.84 74.0 -28.88 Peak 335.00 150 Horizontal | Pass
5** 5381.000 38.18 -0.61 54.0 -15.82 AV 38.00 150 Horizontal | Pass
5 5381.000 48.81 -0.61 74.0 -25.19 Peak 38.00 150 Horizontal | Pass
6** 9141.250 35.19 18.68 54.0 -18.81 AV 293.00 150 Horizontal | Pass
6 9141.250 51.06 18.68 74.0 -22.94 Peak 293.00 150 Horizontal | Pass
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A.9 Band Edge (Restricted-band band-edge)

Pass

Note: The adjacent to the restricted frequency band (608-614MHz and 960-1240MHz) is far away the
fundamental, it is noise only. Please refer to Section A.8 for test data.

A.10 Power Spectral Density (PSD)

Test Data
500KHz

Low Channel 6.32 8 Pass
Middle Channel 6.55 8 Pass
High Channel 6.30 8 Pass

Test plots
LOW CHANNEL MIDDLE CHANNEL

Ref Level 20.00 dBm  Offset 1,50 di & RBW 3 kHz Ref Level 20.00 dBm  Offset 150 dB & RBW 3 kHz

ALt 35d8 BWT 63234 @ YBW 10kH:  Mode Auto FFT At 35d8 BWT 63234 @ YBW 10kH:  Mode Auto FFT
| O [erFms
mz[1] .52 dAm| mz[1] .55 dAm|
Q0311400 MHz| 0791400 MHz|
10 MI[1] a2 ~34.94 dBm| 10 M1[1] M2 -25.25 dBm|
90337500 MHz| _ﬂ 90742500 MHz|
0 dam— e VLY T A AN

| “ o]

S ~
40 L .
-0 -0
60 di. 60
70 70
(TN MH‘: 591 pts | ﬁ» 750,10 kHz [crs078 MH‘: 591 pts | ﬁ» 750,10 kHz
Oate: 7 0EC 2018 151302 Dute: 7/0EC 2018 151418

HIGH CHANNEL

Ref Level 20.00 dBm  Offset 1,50 di & RBW 3 kHz

ALt 35d8 BWT 63234 @ YBW 10kH:  Mode Auto FFT
[P
wz[1] .30 dim|
Q1431510 MHz|
10 ML)z -24.93 dim|
91382500 MHz|
POPRPRY | 1%, i ] Exbiadutent Y Y2

CF 914.2 MH‘: 691 El - ﬁ» 750.0 kHz

Oater 7DEC 2018 151855
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ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-HK18A0020-AR.PDF”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-HK18A0020-AW2.PDF”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-HK18A0020-Al.PDF”.

--END OF REPORT--

62 /62



