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EXHIBIT 1: Introduction

1.1 Scope

Article 2 Paragraph 1 of the Certification Ordinance
ARIB STD-T66 V2.1 “Second Generation Low Power data
Communication System/Wireless LAN System”
ARIB STD-T33 1 “Low Power data Communication
System/Wireless LAN System”
Ordinance Regulating radio Equipment
To test for compliance against the requirements of the Japanese
Purpose of Test: Radio Law for products operating under category WW and Article
2 item (19)
Radio Law (Law No. 131)
Ministerial Ordinance No. 37 (Rules Concerning Technical
Regulations Conformity Certification of Specified Radio
Test procedures: Equipment)
Ordinance Regulating Radio Equipment
MIC notice 88 (test methods and appendix to Post of the
Ministerial Ordinance NO.37)

Normative References:
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1.2 LS Research, LLC in Review

As an EMC Tesfing Laborafory, our Accredifation and Assessmenis sre recognized fhough the
following:

TESTINGCERT a]2135.3

A2LA — Amercan Association for Laboratory Acorediation
Accrediation based on ISOJEC 17025 2005 with Elecirical (EVC) Scope of
Apcredizfion
AILA Canfficade Number 7255.07

FC

Federal Communicafions Commizsion [(FO0T - USA
Lisfing of 3 Mefer Semi-Anechoic Chamber based on Tile 47 CFR — Farf 2.548
FCC Registralion Mumber 20750

I‘_l oAV ey

Canada

indusiny Ganads
On fite, 3 Meter Semi-Anachoic Chamber based on RE5-GEN — lssue 4
Fite Mumber [T Z0884-2

On fite, 3 Meter Semi-dnachaoic Chamber hased on RS5-GEN — [ssue 4
Fite NumBbar T Z0384-3

1.3 Location of Testing

All testing was performed at the following location utilizing the facilities listed below, unless
otherwise noted.

LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA,
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14 Test Equipment Utilized

A complete list of equipment utilized in testing is provided in Appendix A of this test report. Calibration
dates are indicated in Appendix A. All test equipment is calibrated by a calibration laboratory
accredited to the requirements of ISO/IEC 17025, and traceable to S| standards.
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EXHIBIT 2: Client & EUT Information

2.1 Client Information

Manufacturer Name: LSR

Address: W66N220 Commerce Ct. Cedarburg. WI 53012
Contact Name: Josh Bablitch

E-mail address: Josh.bablitch@lairdtech.com

2.2 Equipment Under Test (EUT) Information

The following information has been supplied by the applicant.

Product Name: | Sterling-LWB
Model Number: | STERLING-LWB
Serial Number: 33
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2.3 Summary of EUT Technical Specifications

EUT Frequency Range (in MHz)

2402 MHz to 2480 MHz

Antenna Power

X] Conducted Measurement
[ ] Radiated Measurement

Minimum (mW):

BLE = 4.487

Maximum (mW): BLE =7.278

Maximum Occupied Bandwidth and 90% (MH2): 99%(MH2z):
Spreading Bandwidth (99% and 90%) N/A 1.06
Type of Modulation GFSK

Frequency Tolerance %, Hz, ppm

Better than 50 ppm

Antenna Information

Detachable/non-detachable

Detachable and non-detacheable

Type

Chip, Dipole, FlexNotch, FlexPIFA

Gain and Pattern

Peak Gain (dBi):
Chip=15
Dipole = 2.0
FlexNotch = 2.0
FlexPIFA = 2.0

Pattern: Omni-directional
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2.4 Product Description

The Sterling-LWB is a multi-standard module with support for WLAN (802.11 b/g/n), and Bluetooth
V2.1 and Bluetooth 4.0 & 4.1 with multiple antenna options.

This device has been designed to operate with the antenna listed below, and having a maximum gain
of 2.0 dBi. The required antenna impedance is 50 ohms.

Chip Antenna: Johanson Part # 2450AT18D0100 Peak Gain 1.5 dBi

U.FL Antenna port utilizes the following antenna options:
LSR 2.4 GHz Dipole Antenna 2dBi
LSR 2.4 GHz FlexPIFA 2dBi
LSR 2.4 GHz FlexNotch 2dBi
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2.5 Test Configuration

The EUT was powered using a switching mode power supply. The power supply was set to the
nominal (+3.3 VDC) voltage and £10% of the nominal voltage for testing (+3.6 VDC and + 3.0 VDC).

The EUT was connected to a laptop running the Bluetooth RF Eval Tool, Version 8.0.1.0 proprietary
software. The EUT was connected to this laptop via a USB A to USB mini cable. The image below
is a screen shot of the main control screen:

g 5
% Bluetooth RF Eval Tool Version 8.0.1.0 o 5
Clear Log Window -
Init i
COM Part Chipset
Com1i A Any - Connect Read Version HCI Reset
["] Flow Control Disconnect Read MAC
Fatch File
Browse
Load Patch
VS - Tiwi-R2 / BLE / 5/ uB2 | VS - Sterling-LWB /5 | BLE | Classic BT
Classic Bluetooth Packet Transmit
Start TX
Channel (MHz) Packet Length Power Table Index MAC Address
2402 65535 0 (00088COFFEE Stop T
Logical Channel Packet Type Modulation Type Hopping Mode
ACL_BASIC ~ DH1_2DH1 - PRBSS - SINGLE_FREQ  ~
Classic Bluetooth Receive
Channel (MHz) Logical Channel Facket Type Modulation Type
2402 ACL_BASIC ~ DH1_2DH1 - PRBS9 - Start BER
Num Packets Packet Length Report Period TX Dest MAC Address Stop BER
2000 65535 500 000088COFFEE
Bluetooth Constant TX
Channel (MHz) Mode Modulation Type  Power Table Index
2402 UNMODUL... ~ GFSK - 0 Start TX
Stop TX
Slave Throughput Test  Master Throughput Test -
< P

10dB
attenuator

Spectrum Analyzer
Laptop:
Control
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Test Setup Photos:

Conducted Measurement Setup
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EXHIBIT 3: Environmental Conditions & Summary of Test

Results

3.1 Climate Test Conditions

Temperature: 70-71° F
Humidity: 32-35%
Pressure: 729-742mmHg

3.2 Summary of Test Results

Ordinance Number Description Compliance
(Yes/No)

Article 49.20 Frequency Allocation Yes
Article 5, Annex 1 Frequency Tolerance Yes
Article 49.20 Antenna Power Yes
Article 14 Output Power Tolerance Yes
Article 49.20 Spreading Bandwidth N/A
Article 6, Annex 2 30 Occupied Bandwidth Yes
Article 49.20 E.I.R.P Yes
Article 49.20 Antenna Absolute gain Yes
Article 49.20 Spreading Factor N/A
Article 7, Annex 3 Transmitter Spurious emissions Yes
Article 24 Secondary/receiver emissions Yes
Article 49.20 Dwell Time N/A
Article 49.20 Housing Requirement Yes
Article 9.4.9 Interference Prevention function Yes
Article 15.1 Voltage fluctuation Yes
Article 49.20 OFDM Sub-carriers N/A

3.3 Modifications Incorporated in the EUT for Compliance Purposes

X None [] Yes (explain below)

3.4 Deviations & Exclusions from Test Specifications

X] None [] Yes (explain below)
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EXHIBIT 4: Declaration of Conformity

The EUT was found to MEET the requirements for a Direct Sequence Spread Spectrum and OFDM
Transmitter device under Article 2 Paragraph 1 of the Certification Ordinance.

LSR certifies that the data contained herein was taken under conditions that meet or exceed the
requirements of the test specifications. The results in this Test Report apply only to the item(s) tested
on the above-specified dates. Any modifications made to the EUT subsequent to the indicated test
date(s) will invalidate the data herein, and void this certification.
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EXHIBIT 5: Frequency Allocation

Test Engineer: | Aidi Zainal
Test Date: 7/11/2016

Requirement:

The requirement per Article 49.20 of the Ordinance Regulating Radio equipment authorizes
equipment within the range 2400 MHz to 2483.5MHz
Result:
The EUT was found to operate between:
1. 2402 MHz to 2480 MHz for BLE mode.

The EUT Complies with the requirements of the Ordinance regulating Radio Equipment.
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EXHIBIT 6: Frequency Tolerance

Aidi Zainal
7/11/2016

Test Engineer:
Test Date:

Requirement:

Article 5, Annex 1 tables 7-8 of the Ordinance regulating Radio Equipment has a limit of +£50ppm.

Test Notes:
1. EUT was set to single channel transmission (low, medium and high).
2. EUT was set to continuously transmitting un-modulated.
3. Frequency counter function of the Spectrum analyzer was used to measure the frequency.
4. Measurement performed at nominal, +10% nominal and -10% nominal supply voltage.

Result:

The EUT had a maximum deviation of 221 Hz, better than 50ppm. The EUT complies with the
requirement of the Ordinance regulating Radio Equipment.

Data:

Low 2402015228 | 2402015266 | 2402015244 38
Middle 2440019822 | 2440019691 | 2440019912 221
High 2480024549 | 2480024517 | 2480024538 32
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Screen Captures (Only low

channel presented):

2402 MHz:

#: Agilent 17:37:33 Jul 11, 2016

R T | PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

on Status, C:\CABLE144.CBL file loaded

Nominal Supply Voltage (3.3 VDC)
¢ Agient 17:36:02 Jul 11, 2016 R ['Peak Search

Next Peak
Next Pk Right
Next Pk Left
Hin $earch
Pk-Pk Search

l

Mkr 5 CF

More
1of 2

ile Operation Status, C: .

+10% Nominal Supply Voltage (3.6 VDC)
R T [PeakSearch

Next Peak

x5 Agilent 17:38:26 Jul 11, 2016

Next Pk Right

Next Pk Left

Min Search

Pk-Pk $earch

Mkr 5 CF

More
1of 2

-10% Nominal Supply Voltage (3.0 VDC)
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EXHIBIT 7: Antenna Power and EIRP

Test Engineer: | Aidi Zainal
Test Date: 7/11/2016 to 7/12/2016

Requirement:

Article 49.20 of the Ordinance regulating Radio Equipment allows an absolute maximum (including
+20% tolerance) antenna power of 10mW for other digital modulation system that occupies the
frequency range 2400 to 2483.5 MHz. It also allows for a maximum EIRP of 12.14 dBm for non-
directional antennas and 22.14 dBm for directional antennas.

Test Notes:

The EUT was tested at the lowest, middle and high channels.
Measurement performed at nominal, +10% nominal and -10% nominal supply voltage.
Antenna gain used in EIRP calculation is 2.0 dBi (from data sheet)
Measurement procedure:
a. Spectrum Analyzer Settings:
i. Spectrum analyzer Center frequency: Center of the channel or band
ii. Resolution BW = 3 MHz
iii. Video BW =8 MHz
iv. Detector = RMS
v. Trace mode = Max Hold

NS

Result:

The EUT has a maximum antenna power and maximum EIRP power which are below the stated
limits and is therefore found to be compliant to the requirement of the Ordinance regulating Radio
Equipment.
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Data:

Bluetooth Low Energy

Low channel (2402 MHz)

EUT supply | RMS power | RMS power RMS power RMS power |Antenna Gain EIRP limit | EIRP margin
voltage (V) (dBm) (mW) || e (dBi) EIRP (dBm) | EIRP (mW) (dBm) (dB)
3:3VDC 8.3 6.808 9.2 0.9 2.0 103 | 10.789 | 11.3 1.0
(Nominal)
2'9173’0/3C €l 81 6.412 9.2 1.1 2.0 10.1 | 10162 | 11.3 1.2
3'2""”""""* 8.6 7.278 9.2 0.6 2.0 10.6 | 11.535 | 11.3 0.7
eclared)
Low Channel
Middle Channel (2440 MHz)
EUT supply | RMS power | RMS power [ RMS power | RMS power |Antenna Gain EIRP limit | EIRP margin
voltage (V) (dBm) (mW) limit (dBm) [ margin (dB) (dBi) P ) 532 (B (dBm) (dB)
3:3VDC 7.8 5.957 9.2 1.5 2.0 9.8 9.441 11.3 1.6
(Nominal)
2'9170"02)C €l 75 5.572 9.2 1.7 2.0 9.5 8.831 11.3 1.8
e Max| g 9 6.516 9.2 1.1 2.0 10.1 | 10328 | 11.3 1.2
eclared)
Mid Channel

EUT supply
voltage (V)
3-3VDC 7.2 5.297 9.2 2.0 2.0 9.2 8.395 11.3 2.1
(Nominal)
2'9170"02)C Cl 65 4.487 9.2 2.7 2.0 8.5 7.112 11.3 2.8
e (Max| 5 g 5.754 9.2 1.6 2.0 9.6 9.120 11.3 1.7
eclared)
High Channel

Note: The limits listed in the tables above take into account the upper end of the output power tolerance (+20%) hence is
shown to be lower than the 10 mW.
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Screen Captures:

Low Channel

Agilent 10:17:38 Jul 12, 2016 R T | Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

2.492208400 GHz Mkr 5 CF

More
1 of 2

File Operati Status. C:\CABLE144.CBL file loaded

Nominal Supply Voltage
R T [PeakSearch

Next Peak

Agilent 10:19:45 Jul 12, 2016

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

" |Marker
Tun Mkr 3 CF
2401938100 GHz §
8.87 dBm .
GHz ore
y _ 1af 2
File Operati Status. C:\CABLE144.CBL file loaded
-10% Supply Voltage
Agilent 10:16:56 Jul 12, 2016 R T [PeakSearch
Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker

2402007700 GHz Mkr > CF
More
10of 2

v 3 - vB Swoen 1. :
+10% Supply Voltage
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Mid Channel

s Agilent 19:22:42 Jul 12, 2016 R T | PeakSearch
. GHz|

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

S 12.433919800 GHz Mir > €
7.75 dBm »

ore

1 of 2

3 MHz YEH & MHz Sweep 1.092
Nominal Supply Voltage

3 Agilent 10:22:07 Jul 12, 2016

R T | PeakSearch

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
1 of 2

-10% Supply Voltage

Agilent 10:26:38 Jul 12, 2016 R T | PeakSearch

Atten 20 dB Ext PG -18 dB Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker

2.440075800 GHz Hkr 3 CF
_8.14 dBm -~
. 10f2

+10% Supply Voltage
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High Channel

Agilent 10:29:08 Jul 12, 2016 R T | Peak Search

GH

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

“\CABLE144.CBL file loaded

Nominal Supply Voltage
R T [Peaksearch

Mkrl 2. o GHz
PG -18 4B Next Peak

Agilent 10:30:18 Jul 12, 2016

1

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

n |Marker
»' |2.480001800 GHz k> o
6.52 dBm Wore
# GH: 10of 2
-10% Supply Voltage
Agilent 10:28:69 Jul 12, 2016 R T | PeakSearch
=
] Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

2.480009200 GHz Hhr > CF
760 dBm Yore
ooe B ehe 1 of 2
Status, C:\CABLE144.CBL file loaded
+10% Supply Voltage
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EXHIBIT 8: Absolute Antenna Gain

Test Engineer: | N/A
Test Date: N/A

Reqguirement:

The absolute maximum antenna gain allowed by Article 49.20 of the Ordinance regulating Radio
Equipment is 12.14 dBi.

Result:

This device has been designed to operate with the antenna listed below, and having a maximum gain
of 2.0 dBi. The required antenna impedance is 50 ohms.

Chip Antenna: Johanson Part # 2450AT18D0100 Peak Gain 1.5 dBi
U.FL Antenna port utilizes the following antenna options:
LSR 2.4 GHz Dipole Antenna 2dBi
LSR 2.4 GHz FlexPIFA 2dBi
LSR 2.4 GHz FlexNotch 2dBi
The peak gain value is below the stated limit and is therefore compliant to the requirement of the
Ordinance regulating Radio Equipment.

Data:

The following information has been obtained from the antenna manufacturer’s data sheet.
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Chip Antenna:

"High Frequency Ceramic Solutions”

245 GHz SMD Antenna, ElA 1210, Detuning resilient, Edge Mount Design PN 2450AT18001 00

Detail Specification: 9172015 Page 1 of B
This anienna Is optdmal Tor EdgE middie F'1I:ll.l'l1:|I'!;; I'EII-EII'!;ILIHF and circular PCHB E-T‘EF-E EF-:I":E.'.I:II'IE. gl2l1.l2l pages 2-4 Tor more Info.

General Specifications

Part Number 2450AT18D0100 Input!Output Power 2W mia (CW)
Frequency (MHz) 2400 - 2500 Impedance 50 0

Peak Gain 1.5 dBi typ. (¥XZ-4tctal) |Reel Guantity 3,000
Average Gain -1.0 dBi typ. (*Z-total) |Storage Temp -40 to +85°C
Return Loss 10.0 dB min. Total Radiation Efficiency’ T2%
Operating Temperature -40 to +125°C 'EMciency meazured on J4S0ATIE00100-ES1EMA 40620mm EVE on pags 2

"High Frequency Ceramic Solutions”

2.45 GHz SMD Antenna, EIA 1210, Detuning resilient, Edge Mount Design P/N 2450AT18D0100
Detail Specification:  04/04/12 Page 3 of 5
This antenna is oplimal for edge middle mounting; rectangular and circular PCB shape applications, go to pages 2-4 for more info.
Typical Return Loss (511) Electrical Performance (T=25°C)
0 ] m1
] " |[freqm2.400GHz
] o~ dB(S5(1,1))=13.935
1 m2
101 freq=2.500GHz
T ] dB(S5(1,1))=14.774
. m
7 7 freq=2.450GHz
;-g’ ] dB(S(1,1))=24.894
-20
-30 . , . , . | . | .
20 22 24 26 28 30
freq, GHz
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"High Frequency Ceramic Solutions”

2.45 GHz SMD Antenna, EIA 1210, Detuning resilient, Edge Mount Design PN 2450AT180D01 00
Detail Specification: 8M72015 Pagedof 5
This arenna Is optimal far EngE midde F‘1Elll'|'|f||'l¥ I'EIIEII'l;IJIGIF and circular PCH S-IIEFE EF{IIIEE.'.EIHE, gn:-l-:- pages 2-4 for moee Info.
Typical EM Radiation Performance (T=25°C)
Typical Radiation Patterns g i
YNIEY-H 7 XYt gf,jefg& - ; ;
T 80c | Harlzontal ; s !
- - |_; - ~ 1. .' i i
QU“L o o l}: . - a -.l -
s 270 k] e
Y
r —- e |
oo YET -
- S X¥-cut scanning direction
KZ-NWIRZ-H ¥ ¥Z cut @2 45GHzZ ——
A el N
I 18':'“ -------
s Wm S8 — B, -
o - | 7 . y
91:1“(————7‘(——— ¥ om0
‘.ﬁ- - -PJI o) + = B . ]
it i
XZ-cut scanning direction _
YZVIYZH X E @ e
A ] s Harzontal m
| 180" . -
- 'I' e -~ i g : i
4*’ !
(' o r 270° " e
S mmEE == o)
YZ-cut scanning direction - . -
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Dipole Antenna:

4 ModFLEX™
“!‘ by LS RESEARCH

ModFLEX Accessories — 2.4 GHz Dipole Antenna
DATASHEET

2.4 GHz - 2.5 GHz Dipole 2dBi Antenna for Reverse Polarity SMA

ORDERING INFORMATION

Order Number

Description

001-0001

2.4 GHz dipole antenna for reverse polarity SMA connector.

SPECIFICATIONS

Specification Value
Gain +2 dBi
Impedance 50 ohms, Mominal
Type Dipole
Polarization Linear Vertical
YSWR =2 5 1, Maximum
Frequency 2400-2500MHz
Weight 13g
Size 105=10 mm
Antenna Color Black
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TYPICAL ANTENNA RADIATION PERFORMANCE
LSR ANTENNA STRAIGHT 2405 MHz

Vertical Polanzation Gain (dBi)

-—-- Horizontal Polarization Gain (dBi)

LSR ANTENNA STRAIGHT 2440 MHz

Vertical Polarization Gain (dBi)

-—— Horizontal Polarization Gain (dBi)
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LSR ANTENNA STRAIGHT 2480 MHz

Vertical Polanzation Gain (dBi)

-—— Horizental Polarization Gain (dBi)

LSR ANTENNA BENT 2405 MHz

Vertical Polarization Gain (dBij

——— Horizontal Polanization Gain (dBi)
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LSR ANTENNA BENT 2440 MHz
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Vertical Polarization Gain (dBi)

—— Horizontal Polarization Gain (dBi)

LSR ANTENNA BENT 2480 MHz

Vertical Polarization Gain (dBi)

—— Horizontal Polarization Gain (dBi)
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FlexNotch Antenna:

Fﬂ’ L s R 2.4 GHz FlexNotch Antenna, 100mm
4

Design. Create. Certify. Comnect. Datas h eet

2.4 GHz - 2.5 GHz FlexNotch 2 dBi Antenna w/U.FL Cable, 100mm

" L5 RESEARCH T!"1° 111
ﬂ‘mm}lsﬁwz

I' 2.4GHZ

Flextoteh
Anbenna

ORDERING INFORMATION

Order Number Description
001-0015 2.4 GHz FlexNotch Antenna w/U.FL Cable, 100mm
001-0023 2 4GHz FlexNotch Antenna w/ MHF4L Cable, 100mm

Table 1 Orderable Part Numbers

Prepared For: LSR Product Name: Sterling-LWB
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"" LSR 2.4 GHz FlexNotch Antenna, 100mm
4 Datasheet

Design. Creata. Certity. Comnect.

SPECIFICATIONS

Specification Value
Peak Gain +2 dBi
Average Gain >-1.6 dBi
Impedance 50 ohms
Type Flexible Notch
Polarization Linear
VSWR < 2.5:1, 2400 - 2480 MHz
Frequency 2400 - 2480 MHz
Weight 0.85¢g
Size 32.0mm x 21.08mm
Antenna Caolor Clear Yellow
Adhesive 3M 100MP
Operating Temp -40°C to +85°C

Table 2 Specifications
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Horizomtal Orientation at 2440 MHz:
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Figure 4 Horizontal Orientation Pattern
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Vertical Orientation at 2440 MHz:

180

Wertical Folarzation Gain (dBi)

Horizontal Polarzation Gan (dBi)

270

min: max: -1.0  avg: -5.2

Frin: max -0.5  avg -7

Figure & Vertical Orientation Pattern
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Flat Orientation at 2440 MHz:

180
270
___ Merical Polanization Gain (dBi) min: =131 mawc 48 awg 8.0
—-e Honzontal Polarization Gain [d8) min 167 max +20 avg -14
Figure & Flat COrientation Pattern
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FlexPIFA antenna:

@iLSR

Design. Create. Certify. Connect

2.4 GHz FlexPIFA Antenna, 100mm

Datasheet

2.4 GHz - 2.5 GHz FlexPIFA 2 dBi Antenna w/U.FL Cable, 100mm

ORDERING INFORMATION

Order Number Description
001-0014 2.4 GHz FlexPIFA Antenna w/U.FL Cable, 100mm
001-0022 2 4GHz FlexPIFA Antenna w/MHF4L Cable, 100mm

Table 1 Orderable Part Numbers
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wiLSR

Design. Create. Certify. Conmnect

SPECIFICATIONS

2.4 GHz FlexPIFA Antenna, 100mm
Datasheet

Specification Value
Peak Gain +2 dBi
Average Gain =-2.3 dBi
Impedance 50 ohms
Type Flexible Planar Inverted F Antenna (FlexPIFA)
Polarization Linear
VEWR = 2.0:1, 2400 - 2480 MHz
Frequency 2400 — 2480 MHz
Weight 1.13g
Size 40.1Tmm * 11mm x 2.5mm

Antenna Color

Clear Yellow

Adhesive

3M 100MP

Operating Temp

-40°C to +85°C

Table 2 Specifications
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Vertical Orientation at 2440 MHz:
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Horizontal Orientation at 2440 MHz:
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Figure 6 Horizontal Orientation Pattern
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Flat Orientation at 2440 MHz:
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EXHIBIT 9: Occupied Bandwidth

Test Engineer:

Aidi Zainal

Test Date:

7/11/2016

Reqguirement:

Article 6, Annex 2 of the Ordinance regulating Radio Equipment requires that the occupied bandwidth,
defined as the 99% bandwidth, shall be less than 26 MHz for DSSS systems.

Test Notes:

1. The EUT was tested at the lowest, middle and high channels.

2. Measurement performed at nominal, +10% nominal and -10% nominal supply voltage.

3. The Occupied Bandwidth measurement function of the Spectrum analyzer was used to
perform the measurements.

Result:

The occupied bandwidth value is below the stated limit and is therefore compliant to the
requirement of the Ordinance regulating Radio Equipment.
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Data:

Low Channel (2402 MHz)
Occupied Spreading
EUT supply | Bandwidth /| = . . Bandwidth/ | Limit (kHz)- .
el 99% BW Limit (MHz) | Margin (MHz) 90% BW minimum Margin (kHz)
(MHz) (kHz)
3.3VDC
(Nominal) 1.06 26.0 24.9 N/A N/A N/A
“ | 106 26.0 24.9 N/A N/A N/A
3.6VDC (Max
declared) 1.06 26.0 24.9 N/A N/A N/A
Middle channel (2440 MHz)
Occupied Spreading
EUT supply | Bandwidth /| = . . Bandwidth/ | Limit (kHz)- .
voltage (v) | 9o%pw | Umit(MHZ) iMargin (MHZ)| “g00 gy | minimum | Marein (kH2)
(MHz) (kHz)
3.3VDC
(Nominal) 1.06 26.0 24.9 N/A N/A N/A
M | 106 | 260 | 249 N/A N/A N/A
3.6VDC (Max
declared) 1.06 26.0 24.9 N/A N/A N/A
High Channel (2480 MHz)
Occupied Spreading
EUT supply | Bandwidth /| = . . Bandwidth/ | Limit (kHz)- .
aliEren 99% BW Limit (MHz) [Margin (MHz) 90% BW minimum Margin (kHz)
(MHz) (kH2)
3.3VDC
(Nominay) | 1:06 26.0 24.9 N/A N/A N/A
M | 106 | 260 | 249 N/A N/A N/A
3.6VDC (Max
declaredy | 1:06 26.0 24.9 N/A N/A N/A
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Screen Captures (Only Nominal supply voltage shown):

Agilent 15:30:00 Jul 11, 2016

R T Meas Setup

Avg Number
18

Ch Freq 2.462 GHz

Occupied Bandwidth _- On Dff.

Occ BW 7% Pwr 99.00 % Avg Mode
Exp. Repeat
Max Hold

On 0ff
Occ BH Z Pwr
99.96 %

OBH Span
3.00000090 MHz

- 3 » % dB:

Occupied Bandwidth Occ BH % Pur —26.00 dB

1.0669 MHz S

: Optimize
Transmit Freq Error

x dB Bandwidth Ref Level

Low Channel
Agilent 15:55:62 Jul 11, 2016 R T Meas Setup
Avg Number
Ch Freq 2.44 Gliz 10

Occupied Bandwidth Off

Avg Hode

Exn Repeat!
Max Hold

On 0Ff

Occ BH Z Pwr
99.09 #

OBH Span
3.00000000 MHz

> 5 ~ x dB

Occupied Bandwidth Occ BN % Pur 26,00 dB

1.8599 MHz % d —0

. timize
Transmit Freq Error P

x dB Bandwidth Ref Level

t 2000-2010 Agilent Technologies
Middle Channel
Agilent 15:58:03 Jul 11, 2016 R T Meas Setup
Avg Number:
Ch Freq 2.48 GHz Trig Free 16

Occupied Bandwidth On Julii
Avg Mode
Exp Repeat!

Ext PG -10 dB
Max Hold
n 0ff

PP —

\‘{\‘R Occ BH 7% Pwr
W\\ 9.0 #
- |
OBW Span

3.00060000 MHz

Occupied Bandwidth Occ BH % Pur ; fze.e)é ?jg
1.0584 MHz % d &
I e RorLovel
Copyright 2000-2010 Agilent Technologies
High Channel
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EXHIBIT 10: Transmitter Spurious Emissions

Test Engineer: | Aidi Zainal

Test Date: 7/11/16 — 7/13/16

Reqguirement:

Article 7 of the Ordinance Regulating Radio Equipment, table 3, sets forth the requirements for
transmitter spurious emissions.

Limits for category WW are as follows:

Frequency Band Limit*
30 MHz — 2378 MHz 2.5 YW/MHz or less
2387 MHz — 2400 MHz 25 uW/MHz or less
2483.5 MHz — 2496.5 MHz 25 yYW/MHz or less
2496.5 MHz — 12.5 GHz 2.5 UW/MHz or less

*Permissible average power at 1 MHz bandwidth of spurious emission.

Test Notes:

1. EUT was tested at the lowest, middle and high channels.
2. Measurement performed at nominal, +10% nominal and -10% nominal supply voltage.
3. Spectrum Analyzer Settings:

a. RBW=VBW=1MHz

b. Measure emissions that are within 3dB of the limit (over or under)

c. Sweep points > 400 points

d. Detector = RMS (Final measurement), Peak (Pre-scan)

e. Sweep time >= 1 second (Final measurement), Auto (pre-scan)

Result:

The transmitter spurious emissions of the EUT were more than 6dB below the limit. The EUT is
found to be compliant to the requirement of the Ordinance regulating Radio Equipment.

Prepared For: LSR Product Name: Sterling-LWB

Report: TR 316053 C Model Number: STERLING-LWB

LSR Job Number: C-2395 Serial Number: 33




Screen Captures:

30MHz to 2387MHz & 2496.5MHz to 12500MHz

3 Agilent 14:43:17  Jul 12, 2016 R T |PeakSearch

t PG -10 dB ] Next

Next Pk

t 2000-2010 Agilent Technologies

Peak

Right

Next Pk Left

Hin $earch

Pk-Pk Search

Mkr 5 CF

More
1of 2

55 Agilent 15:13:01 Jul 12, 2016 R T Peak Search

#Atten 10 dB Ext PG -18 dB . Next Peak
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Hin Search
Pk-Pk Search
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More
1of2

30MHz to 2387 MHz (low channel)

2496.5MHz to 12500MHz (low channel)
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Ext PG -10 dB Next Peak
1.720850000 GHz
Next Pk Right
-57.63 dBnm g
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Pk-Pk Search
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s Agilent 15:13:21 Jul 12, 2016 R T | PeakSearch
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Marker
8.424600000 GHz

-52.99 dBm Next Pk Right

Next Pk Left

Min Search

Pk-Pk $earch
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Copyright 2000-2016 Agilent Technologies

30MHz to 2387 MHz (middle channel)

2496.5MHz to 12500MHz (middle channel)

Next

Next Pk

#UBH 1 MHz

3 Agilent 14:44:21 Jul 12, 2016 R T | PeakSearch

Peak

Right

Next Pk Left

Hin Search

Pk-Pk Search

Mkr 3 CF
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1of 2

Copyright 2000-2010 RAgilent Technologies

3 Agllent 15:14:38 Jul 12, 2016 R T | PeakSearch

#Atten 16 dB Ext PG -10 dB .19 Next Peak

Marker
8.545500000 GHz
-54.18 dBm

Next Pk Right
Next Pk Left
Min Search
Pk-Pk $earch

Mkr 5 CF

More
1af2

yright 2600-2610 Agilent Technologies

30MHz to 2387 MHz (high channel)

2496.5MHz to 12500MHz (high channel)

Note:

1. The plots above were obtained at nominal supply voltage. Emissions were unchanged at

different supply voltages
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2387MHz to 2400MHz & 2483.5MHz to 2496.5MHz

Nominal su

pply voltage
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2387MHz to 2400MHz (middle channel)

2483.5MHz to 2496.5MHz (middle channel)
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+10% supply voltage
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2387MHz to 2400MHz (low channel)

2483.5MHz to 2496.5MHz (low channel)
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2387MHz to 2400MHz (middle channel)

2483.5MHz to 2496.5MHz (middle channel)
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-10% supply voltage
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2387MHz to 2400MHz (middle channel)
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EXHIBIT 11: Secondary Emissions

Test Engineer:

Aidi Zainal

Test Date:

7/12/16 — 7/13/16

Reqguirement:

Article 24 of the Ordinance Regulating Radio Equipment sets forth the requirements for
secondary/receiver emissions.

Limits for category WW are as follows:

Frequency Band

Limit

30 MHz — 1000 MHz

4 nW/ or less

1GHz -12.5GHz

20 nW/ or less

Test Notes:

1. EUT was tested at the lowest, middle and high channels.
2. Measurement performed at nominal, +10% nominal and -10% nominal supply voltage.

Result:

The secondary emissions of the EUT were more than 6dB below the limit. The EUT is found to be
compliant to the requirement of the Ordinance regulating Radio Equipment.
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Screen Captures:

30MHz to 1000MHz & 1000MHz to 12500MHz
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1. The plots above were obtained at nominal supply voltage. Emissions were unchanged at

different supply voltages.
2. The limit line is presented on the plots.
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EXHIBIT 12: Dwell Time

Test Engineer: | N/A
Test Date: N/A

Reqguirement:

Article 49.20 and article 2 of the Ordinance Regulating Radio Equipment sets forth the requirements
for dwell time/retention time. This requirement only applies to FHSS systems with direct modulation.

The dwell time of an FHSS system is limited to 0.4 seconds or less.

Result:

This test is not applicable since this EUT mode is not an FHSS.
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EXHIBIT 13: Spreading Factor

Test Engineer:

N/A

Test Date:

N/A

Reqguirement:

Article 49.20 of the Ordinance Regulating Radio Equipment sets forth the requirements for

spreading factor.

The spreading factor for category WW is greater than 5.

Result:

There are no requirements for systems classified as other digital method.

Data:
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EXHIBIT 14: Antenna Power Tolerance

Test Engineer:

Aidi Zainal

Test Date:

7/11/16 — 7/12/16

Reqguirement:

Article 14 of the Ordinance Regulating Radio Equipment sets forth the requirements for antenna
power tolerance. The antenna power of a device shall be within -80% and +20% of the rated or
declared antenna power.

Result:

The measured antenna power for the EUT was within the prescribed range. The EUT is found to be

compliant to the requirement of the Ordinance regulating Radio Equipment.

Data:

Low channel (2402 MHz) Middle Channel (2440 MHz)
oy | 83| 6808 | 6200 |YTWNT pass |78 | 5957 | 6200 |YTUNNN pass | 72 | 5207 | 6200 | NN Pass
Che | 81 | 6412 | 6200 [Pl pass |75 | 572 | 6200 |MTUN| pass |65 | 4487 | 6200 |*TENTS pass
o 86 | 7278 | 6200 YW pass |81 | 6516 | 6200 YTt Pass | 7.6 | 5754 | 6200 40"l pass
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EXHIBIT 15: Number of Carriers

Requirement:

Article 2, Item (19) 49.20 1) g / 49.20 3) h Notice 88 Appendix 43, 44, 45 requires that if OFDM is
applied the amount of carriers within 1 MHz shall be 1 or more.

Result:

There are no requirements for systems classified as other digital method.
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EXHIBIT 16. Housing Requirements

Requirement:

Article 2 of the Ordinance Regulating Radio Equipment states that the EUT shall be constructed in
such a way that the RF parts cannot be reached easily by the user

Result:
The radio module, except for the antenna port, is located under a shield

The EUT is found to be compliant to the requirement of the Ordinance regulating Radio Equipment.
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EXHIBIT 17: Voltage Fluctuation

Reqguirement:

Article 15-1 of the Ordinance Regulating Radio Equipment states that all measurements shall be
carried out with three different supply voltages: The rated nominal value, -10% and +10%. However
if the EUT uses an internal voltage regulator, supplying power to all critical parts of the radio circuitry,
it is acceptable to restrict the measurements to the nominal supply voltage value under the condition
that the regulator is able to reduce the voltage variation to a value less than 1% of input (if the input
is varied by 10%).

Result:

All testing was performed with supply voltage varied at +10% of the nominal voltage. Results indicate
no change to the radio parameters with the supply voltage varied by +10% of the nominal voltage
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EXHIBIT 18: Interference Prevention Function

Reqguirement:
Article 2 of the Ordinance Regulating Radio Equipment states that the EUT shall have the capability

to transmit or to receive the MAC identification automatically, so that sender and receiver shall
exclude other equipment.

Result:

Statement from manufacturer:

Per Bluetooth Specification Version 4.0 [Vol 6], modules are identified using a device address.
The module will have either a unique 48 bit MAC public device address and/or a user defined
48 bit address which is embedded data packets sent.
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APPENDIX A: Test Equipment List

@iLSR

alaird Business
Date : 6-May-2016 Type Test : Conducted measurements Job #: C-2395

Prepared By: Aidi customer:  LSR Quote #: 316053
|No. |Asset # Description Manufacturer |Model # Serial # Cal Date |Cal Due Date IEqu\pment Status
1  EE 960090 Power Meter Anritsu ML2495A 1335006 3/25/2015 3/25/2016 Active Calibration
2 EE 960073 Spectrum Analyzer Agilent E4446A US45300564 10/25/2015 10/25/2016 Active Calibration
3  AA 960144 Phaseflex Gore EKD01D010720 5800373 Verification Verification System
4 EE 960054 Multimeter HP 971A JP40011152 3/16/2015 3/16/2016 Active Calibration

Quality Assurance:
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APPENDIX B: Uncertainty Statement

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.32 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.63 dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 2.33V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200 V

Temperature/Humidity

Thermo-hygrometer

0.64° / 2.88 %RH
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