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LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the
following:

(I

lACCREDITEDI

TESTING CERT #1255.01
A2LA — American Association for Laboratory Accreditation

Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation
A2LA Certificate Number: 1255.01

C

Federal Communications Commission (FCC) — USA

Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948
FCC Registration Number: 90756

I * I Industrie  Industry
Canada  Canada
i+l

Canada

Industry Canada
On file, Semi-Anechoic Chamber based on RSS-GEN - Issue 4
File Number: IC 3088A-2
On file, 3 Meter Semi-Anechoic Chamber based on RSS-GEN — Issue 4
File Number: IC 3088A-3
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1.0  Summary of Test Report
Between March and June of 2016 the EUT, Sterling-LWB, was tested and MEETS the following ETSI
EN 300 328 v1.9.1 requirements:

EN 300 328 EN 300 328
Technical I.EN A0 32_8 Test Test Repot
Requi Technical Requirement . Note
equirement Descrintion Procedure Section
Section P Section Used
43.1.2 C.1l1
4329 RF Output Power 5.3.2 Co1 1,2)
. Only for modulations
4.3.2.3 Power spectral density 5.3.3 C.22 other than FHSS (2)
4.3.1.3 Duty Cycle, Tx-Sequence, Tx- 539 N/A Only for non-adaptive
43.2.4 gap " (C.1.2,C23) equipment
Accumulated Transmit time, S
4.3.1.4 Minimum Frequency Occupation 5.3.4 C.13 Eguﬁp%rem 7
& Hopping Sequence
. . Only for FHSS
4.3.1.5 Hopping Frequency Separation 5.35 C.14 Eguﬁp;rent @)
4.3.1.6 . A N/A Only for non-adaptive
4325 Medium Utilization 532 (C.15,C.2.4) equipment
4.3.1.7 . Only for adaptive
4326 Adaptivity 5.3.7 C.25 e m—
4.3.1.8 : . C.1l7
43927 Occupied Channel Bandwidth 5.3.8 C26 )
4.3.1.9 Transmitter unwanted emissions 539 C.18 @)
4.3.2.8 in the OOB domain o C.2.7
4.3.1.10 Transmitter unwanted emissions 5310 C.1.9 23)
4.3.2.9 in the spurious domain - C.2.8 ’
4.3.1.11 . i .. C.1.10
43210 Receiver spurious emissions 5.3.11 C29 (2,3)
43.1.12 . . Only for adaptive
43211 Receiver blocking 5.3.7 C.2.10 T )
4.3.1.13 . -
43212 Geo-location capability N/A N/A (4)

Note 0: Gray does not apply to EUT

Note 1: Tested with normal and extreme conditions

Note 2: RF Conducted Measurement

Note 3: Radiated Measurement

Note 4: Manufacturer declares equipment does not have geo-location capability
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2.0  Test Facilities

All testing was performed at:
LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) to the
requirements of ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.LS Research, LLC’s scope of accreditation includes all test methods listed
herein, unless otherwise noted.

3.0 Client Information

Manufacturer Name: LS Research
Address: W66 N220 Commerce Court, Cedarburg, WI 53012
Contact Person: Josh Bablitch

3.1  Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: Sterling-LWB
Model Number: Sterling-LWB
Serial Number: 15, 23, 26, 29, 32, 42, 47

3.2 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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3.3 Modifications Incorporated In the EUT for Compliance Purposes
None noted at time of test
3.4  Deviations & Exclusions from Test Specifications
None noted at time of test
4.0  Conditions of Test
Environmental:
Temperature: 20-25°C
Relative Humidity: ~ 30-60%
Atmospheric Pressure: 86-106 kPa
Supply to EUT: 3.3 VDC, via a bench top power supply.
Extreme Environmental:
Temperature: -40°C to +85°C
5.0  Test Equipment
All test equipment is calibrated by a calibration laboratory accredited to the requirements of
ISO 17025. For a complete list of test equipment and calibration dates, see Appendix A. Unless
otherwise noted, resolution bandwidth of measuring instrument used during testing for given
frequency range, see below.
6.0 Conformance Summary
The EUT was found to MEET the requirements as described within the specification of ETSI
EN 300 328 v1.9.1.
If some emissions are seen to be within 3 dB of their respective limits:
As these levels are within the tolerances of the test equipment and site employed, there is a
possibility that this unit, or a similar unit selected out of production may not meet the required
limit specification if tested by another agency.
LS Research, LLC 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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Appendix A — Test Equipment and Setup

C

Radiated measurement, side Radiated measurement | |
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Adaptivity Test setup
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@iLSR

a Laird Business
Diate :_9-Mar-2016 Type Test: Adaptivity WLAN & Bluetooth Job #: C-2393
Frepared By:_Coty Hammerer Customer: LSR GQuote #:_ 316051
lND. Asset i lDesc_llgtiDn |Manuracluler IMudeI # lSEna\ # |Cal Date lCaI Due Date lEquiemEnl Status
1 EES80077 DC Fower Supply GW Instek. GPS-303000 EJ&10521 Verification Werification System
2 EESe003e 40GHz Signal Generator Rohde & Sch. SME00A HOE BO0KO3 nhgizms niefzoe Active Calibration
3 CCo003uc Vector Signal Generator Agilent Ed4436C US 41465143 292015 fzazonT Active Calibration
4 EE 380032 Directional Coupler 10dB Attenuator 1-124GHz  narda 3202B-10 12276 322006 zrzo? Active Calibration
§ EE980032 Power SplitterfCombiner 110 GHz mini-circuits ZFSC-2-10G SF702900618 3432016 HI2M7 Active Calibration
& EE380037 44GHz EXA Spectrum Analyzer Agilent MA010A MYE3400258 121812015 12132016 Active Calibration
7 EES80034 Power SplitterfCombiner 110 GHz mini-circuits 2FSC-2-10G SF441300528 3432016 207 Active Calibration
@LSR
Y
a Laird Business
Date: 3-Mar-2016 Type Test: Conducted Measurements Job #: C-2393
Prepared By Coty Hammerer Customer: LSR Quote #:_ 216051
INn |Asse[ # Jnascnptinn IManufaclulal IMndsI # lEsliaI # |Ca| Date lCaI Due Date lEquipmenl Status
1 EE 880087 44GHz EXA Spectrum Analyzer Agilent N30104 MY53400296 1201812015 12182016 Active Calibration
2 EE 980077 OC Power Supply GV Instek GFS-203000 EJ810521 Verific-ation Werification System
3 EE 360030 Power Meter Anritsu ML24354 1335008 30252016 32612016 Active Calibration
4 EE 360031 Power Sensor [For Power Meter ML24354 (EE  Anritsu MA2491A 1249277 3252016 25207 Active Calibration
5 AA9E0143 Phaseflex Gore EKD0ID01048.0 5546519 61262015 BI2612017 Active Calibration
& EESe0082 8GHz MKE Spectrum Analyzer Agilent N3038A MYS1210138 212442016 202412017 Active Calibration
7 EE 360081 24vH54 OC Power Supply Tenma 72.7700 1001514 Verification Werification System
g EE 950082 20%15A DC Power Supply Tenma 72-8350 G251003005 Verific-ation Werification System
9 AAIE044 Phaseflex Gore EKDOIDOI0720 5800373 Verification Werification System
ZLSR
Y
i Business
Date: 8-Mar-2016 Type Test: Radiated Emissions Radio EMC Job #: C-2383
Prepared By:_Coty Hammerer Customer: LSR Quote #: 16051
IND |Assetﬂ lDeSDIIp[iDI’I IManuIaclulel IModel # lSelia\ # ICaI Date lta\ Due Diate lEquipmen( Status
1 EE960085 N9038A MHE 26 5GHz Receiver Agilent NI038A MYSIZI0148 SI612015 SIGI2016 Active Calibration
2 AAIEDISE Double Ridge Horn Antenna ETS Lindgren a7 109200 20412006 21482017 Active Calibration
3 EE960159 0.8 - 21GHz LMA Mini-Circuits ZVA-Z13K-Se 40201429 21412016 20442017 Active Calibration
4 AA9E0IEZ EM Series Cable MegaPhase EMZE-S1S1120 12024301001 EI2062015 E/30/2016 Active Calibration
5 AA G044 Phaseflex Gore EKDOIDO0720 5800373 Verification Werification System
6 AA 960005 Eiconical Antenna EMCO 93108 9601-2280 2016 w207 Active Calibr ation
7 RE 16002 PXA Spectium Analyzer 26.5 GHz Keysight N30304A MY54490691 21232016 2023207 Active Calibration
9 EE960085 N3038A MHE 26.5GHz Receiver Agilent Ma032A MYSIZI0148 SI62015 5612016 Active Calibr ation
3  AA9B0I53 24GHz High Pass Filter KM HPF-L-14186 7272-04 415/2015 4152016 Agctive Calibration
10 AAIB0IE2 EM Series Cable MegaPhase EM26-5151120 12024301001 613012015 BII0f2016 Active Calibr ation
11 EES80077 DC Power Supply GW Instek GPS-303000 EJ810621 Verification Werification System
12 AAIE00TE Log Periodic Antenna EMCO 9348 9701-4855 21712006 2072017 Active Calibration
13 AA 960150 Biconical Antenna ETS e 0003-3346 212016 20207 Active Calibration
14 EE 380081 24%154 DC Power Supply Tenma 72-7700 100151 Verification Yerification System
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Appendix B — General Description of Measurement

B.1 — RF Conducted measurements
Test Location LS Research, LLC

Section Appendix C
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B.2 — Radiated Emissions

Standard

ETSI EN 300 328 v1.9.1

Section

Annex B and Annex C

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Anechoic Chamber

Test Distance

3 meter

EUT Placement

150 cm height non-conductive table above reference ground plane

Frequency Biconical: Log Periodic Dipole Double-Ridged

Range of 30-200 MHz Array: Waveguide Horn:

Measurement 200-1000 MHz 1-18 GHz
1) The antenna, cable, pre-amp, and other necessary measurement system correction
factors are loaded onto the EMI receiver / spectrum analyzer when the measurements are
performed. The data is gathered and reported as the corrected values.

c[))fescrlptlon 2) The EUT is placed on a non-conductive pedestal centered on a turn-table in the test

. location with the antenna at the test distance from the EUT

Radiated

MERSITEE: 3) Maximum radiated RF emissions are determined by rotation of azimuth and scanning
the sense antenna between 1 and 4 meters in height using both horizontal and vertical
antenna polarities. Maximized levels are manually noted at degree values of azimuth and
at sense antenna height.
1) The EUT is replaced by an antenna of known gain connected to a calibrated signal

source.
Descrintion 2) The antenna is oriented in the polarization of the receive antenna.
of P 3) The frequency if the signal generator is adjusted to the measurement frequency.
o 4) The test antenna is raised and lowered to ensure maximum signal is received.
Substitution : : o S . :
Measurement 5) The input signal to the substitution antenna |s.adju_sted m_level_ until an equal or known
related level to that detected from the transmitter is obtained in the test receiver.

Or the equation EIRP [dBm] = E [dBuV/m] +20*log(D[meters]) - 104.77 was utilized.

Example Reported Measurement data = Raw receiver measurement + Antenna Correction Factor +

Calcullaations Cable factor (dB) - amplification factor (when applicable) + Additional factor (when

applicable)
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Appendix C — Test Data

C.1 - Frequency Hopping Equipment

C.1.1 — RF Output Power

May 23" to June 3" 2016

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4.3.1.2 — Limit: e.i.r.p 20 dBm
Section

Additional 1. Nominal and Extreme temperature Conditions
2. Manufacturer declared antenna gain + 2.0 dBi

NS 3. Device in hopping mode

Measured Output Power

Bluetooth

85 Hopping | GFSK 7.16 2.0 0.0 9.2 20.0 10.8
85 Hopping | EDR2 3.00 2.0 0.0 5.0 20.0 15.0
85 Hopping | EDR3 3.00 2.0 0.0 5.0 20.0 15.0

-40 Hopping | GFSK 8.93 2.0 0.0 10.9 20.0 9.1
-40 Hopping | EDR2 7.36 2.0 0.0 9.4 20.0 10.6
-40 Hopping | EDR3 7.18 2.0 0.0 9.2 20.0 10.8

22.2 Hopping | GFSK 7.68 2.0 0.0 9.7 20.0 10.3
22.2 Hopping | EDR2 3.01 2.0 0.0 5.0 20.0 15.0
22.2 Hopping | EDR3 3.04 2.0 0.0 5.0 20.0 15.0
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RF Output Power Calculation:
P=A+G

P: Output Power EIRP

A: Measured Output Power (dbm)
G: Stated antenna gain (dBi)

Y: Beamforming gain (dB)

Maximum RF Output Power EIRP:
P=8.93+2.0=10.93dBm EIRP

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical

Requirement 43.1.3

Section

ﬁg?elgonal Only applicable to non-adaptive equipment with EIRP greater than 10 dBm
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C.1.3 — Accumulated Transmit time, Frequency Occupation and Hopping Sequence

Manufacturer LS Research

Date 5-25-16

Operator Coty Hammerer

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Standard ETSI EN 300 328 v1.9.1

Technical

Requirement 4.3.1.4 — Adaptive frequency hopping systems
Section

Test_Procedure 5.3.4.2 — Conducted measurement (spectrum analyzer)
Section

Additional L .

Notes 1.Device in hopping mode

Requirement: The maximum accumulated dwell time on any hopping frequency shall be 400 ms within any
period of 400 ms multiplied by the minimum number of hopping frequencies (N) that have to be used.

400 ms * (20 minimum channels) = 8 seconds

14.4 ms accumulated dwell time in 1s second (shown in plot below) * 8 = 115.2 ms < 400 ms

Requirement: The hopping sequence(s) shall contain at least N hopping frequencies at all times, where N is
15 or 15 divided by the minimum Hopping Frequency Separation in MHz, whichever is greater.

Device is IEEE defined Bluetooth using a minimum of 20 channels.

Note: The maximum dwell time above was seen in the GFSK mode
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Requirement: The Minimum Frequency Occupation Time shall be equal to one dwell time within a period

not exceeding four times the product of the dwell ti

me per hop and the number of hopping frequencies in use.

(2.884 ms dwell time per hop * 79 hopping frequencies in use) *4 = 911.34 ms

Device uses frequency several times in that period as seen is plot below

I itcrt Sprctrum Aahyoey - Suept Sk =
Peak Search

Marker 1 131.176 ms - Avg Type: RMS

Video
#Atten: 30

d8 Ext Gain: -10.00 48

NO: Fast
IFGain:Low

Ref 30.00 dBm

Center 2402000000 GHz Span
Res BW 470 kHz Sweep 912.0 ms (30000

STATUS

#VBW 510 kHZ* pts)

Low Channel

B Agtcre Spectmum Aebyes - St SA

Marker 1 A 2.88126 ms

Avg Type: RMS
Trig: Video

#Atten: 30 dB Ext Gain: -10.00 4B

NO: Fast Lp-)
F Gain:Low

Ref 30.00 dBm

Center 2.402000000 GHz
Res BW 470 kHz

L Sp
Sweep 5.000 ms (30000 pts)

STATUS

#VBW 510 kHz"

T ——r

Marker 1 131.176 ms S Avg Type: RMS

PNO; Fast 5
[FGalnLow  #Atten: 30 dB Ext Gain: -10.00 4B

Ref 30.00 dBm

Next Pk Le
Marker Deita

Mkr—RefLvl,
More,
10f2

Span 0 Hz
Sweep 912.0 ms {30000 pts)|

sTaTUS

Center 2.402000000 GHz

Res BW 470 kHz #VBW 510 kHz*

Dwell Time = 2.881 ms < 400 ms per hop

11.5 ms accumulated dwell time in 0.912
seconds
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High Channel

B giers Spectrum Ansiyazr - Swept SA ) B Sigtert Sprctram Achyees - Swept SA .
Marker 1 A 2.88376 ms Avg Type: RMS
PO: s L Trig: Video

\FGain:Low —_#Atten: 30 9B Ext Gain: -10.00 4B

AMkr1

Video Trig Level 7.20 dBm Avg Type: RMS
i Fast te Trig: Video
IFGainlow  #Atten: 30 dB Ext Gain: -10.00 0B

Ref 30.00 dBm Ref 30.00 dBm

AN Mo =

Center 2.480000000 GHz Span 0 Hz
Res BW 470 kHz #VBW 510 kHz" Sweep 912.0 ms (30000 pts)|

= STATUS

Center 2.480000000 GHz i P
Res BW 470 kHz #VBW 510 kHz* Sweep 5.000 ms (30000 pts)

Dwell Time = 2.884 ms < 400 ms per hop 14.4 ms accumulated dwell time in 0.912

BE Agilent Spectrum Analyzer - Swept SA [ || G|
R 500 D CORREC [ SensEanT] T ALIGN AUTO [ 04:33:4 25,2016 BraRE
Marker 1 2.409149121637 GHz . Avg Type: RMS Ui 4
N Trig: Free Run Avg|Hold:>100/100
Ph st L) A NNNN N
IFGain:Low #Atten: 30 dB Ext Gain: -10.00 dB DET

Mkr1 2.409 149 1 GHz NextPeak
Ref 30.00 dBm 8.433 dBm |

Next Pk Right
’1 e |
Next Pk Left
|| |
Marker Delta
|||

Mkr—CF

Mkr—RefLvl

Start 2.40000 GHz Stop 2.48350 GHz

#Res BW 470 kHz #VBW 510 kHz* 02 5 (30000 pts) |

79 channels

Total channels = 79 channels > 70%
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C.1.4 — Hopping Frequency Separation
Manufacturer LS Research
Date 5-25-16
Operator Coty Hammerer
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Standard ETSIEN 300 328 v1.9.1
Technical
Requirement 4.3.1.5 — Adaptive frequency hopping systems: 100 kHz
Section
Test_Procedure 5.3.5 — Conducted measurement
Section
Additional . . .
Notes Adaptive Frequency Hopping equipment
Disrae e
Center 2440500 GHz Span 2.000 MHz
#Res BW 20 kHz #VBW 62 kHz* #Sweep 1.002 s (25000 pts))
Hopping Separation = 1.004 MHz
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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C.1.5 — Medium Utilisation (MU) Factor

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4316
Section

Additional

Notes Only applicable to non-adaptive equipment with EIRP greater than 10 dBm

C.1.6 — Adaptivity (Adaptive Freguency Hopping

6/10/16 — 7/11/16

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical

Requirement 43.1.7
Section

Additional

Notes e

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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Threshold level for compliance (TL) =-70 dBm/MHz + 20 — Pout e.i.r.p (dBm)
TL =-70+20 - (10.9) =- 60.9 dBm / MHz

Interference threshold as presented to input of UUT:

(Signal generator 1 level ~-43.0 dBm with AWGN signal resulting in a level of -60.9 dBm / MHz at
input of UUT )

Forg Type: RMS
== Trig: Fres Run
2iren 0 4B Et Gain: 10,00 0B Ref Value

Ref 10,00 dBm Ref -20.00 dBm

Span 10 Mz
#VBW 30 kHz Sweep 1234 ms|

Occupied Bandwidth Total Power -36.8 dBm
5.0095 MHz

Transmit Freq Eror -1989kHz  OBW Power 99.00 %

x dB Bandwidth 5.564 MHz xdB <26.00 dB

Start 2.480000000 GHz Stop 2.480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 5 (1001 pts)

High Channel 99% BW

| it S e St S
Marker 1 A 3.20000 ms T Ty S
THO: ot o Trig: FreeRun
Wainow A

e 30 68 Ext Gain: 10,00 68

e ————

Marker 1 A 423.000 ps i Avg Type: RMS
D Fazt o Trig: Free Run
FGainilow _ AméN: 3008 £ Gain: -10.00 B

Ref 30.00 dBm Ref 30.00 dBm

PP . e g e ¥ B e

O

(Center 2.402000000 GHz Span 0 Hz
Hz

Center 2480000000 GHz Span 0 Hz|
#VBW 50 MHz* .000 ms (1001 pts)} Re: kHz

#VEW 50 MHz* Sweep 100.0 ms (1001 pts)

4230ps/8] 05348/
501045053 dBm_

Channel Occupancy Idle Period
Note: Only High Channel shown.

Level of companion as presented to input of UUT:

gl Spactrum Anshser - Swept S5 5 )

Marker 1 2403006000000 GHz g Typ: RMS Peak Search

PhG: fast g Trig: FreeRun AvgiHold:>100/100
FGainHigh *_ #Amen: 0 dB Ext Gain: -10.00 dB

Ref -10.00 dBm

Start 2.40000 GHz Stop 2.48350 GHz
Res BW 820 kHz #VBW 50 MHz* Sweep 1.000 ms (1001 pts)
= s

Prepared For: LS Research Name: Sterling-LWB

Report: 316051 Model: Sterling-LWB

LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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Level of blocking signal as presented to input of UUT:
(Signal generator 2 level = -27.10 dBm CW with loss through measurement system resulting in a

level of ~ -35.0 dBm at input of UUT which is per standard; table 6).

e Trig: Free Run
Ext Gain: -10.00 d8

Mkr1 294.0 ms
.06 dBm

Ref 10.00 dBm -35

Center 2488500000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 s (1001 pts)|
staTus

Mes i Alignment Completed

BN Agient Spectrum Anshyzes - Swept SA. EE (BN sgient Spectrum Ansiyzes - Swept S&

‘ et e a0 .

Marker 1 204,000 ms Avg Type:RMS _ LD Marker 1 585.000 ms
:Fast

NextPeak|

Ref 10.00 dBm

Next Pk Right|

Next Pk Left

Marker Delta

MEkr—RefLvl

Center 2.395000000 GHz
Res BW 1.0 MHz

PNO; Fast ~»— 17g: FreeRun
[FGain:Low ___ #Atten: 10d8 Ext Gain: -10.00 48

Aug Type: RMS

Mkr1 585.0 ms LN

-35.02 dBm —

Next Pk Right|

Next Pk I.eﬂ|

Marker Delta

Mkr—RefLvl

More,
10f2

Span 0 Hz
#VBW 3.0 MHz* Sweep 1.000 s (1001 pts)
status

Low Channel

High Channel

Interference added:
-Normal traffic for 10 seconds

-Signal generator 1 (AWGN) added 10.0 second into sweep

-No subsequent transmissions on channel

-Plot shows short control and signaling transmissions that are reduced in amplitude

Agilent Spectrum Anslyzes - Swept SA

Marker 1 10,0000 s ) Avg Type: RMS
PNO: Fast Trig: FreeRun

==
IFGain:Low Atten: 10 dB Ext Gain: -10.00 48

v Ref 10.00 dBm

Center 2.402000000 GHz P
Res BW 3.0 MHz #VBW 50 MHz* Sweep 100.0 s (1001 pts),

B gient Spectrum Anshaer - Swest 54

lSweep Time 100.0 s

Center 2.480000000 GHz
Res BW 3.0 MHz

(2R

Avg Type: RMS
Trig: Free Run

PNO: Fast ——
IFGain:Low #Aten: 10 dB Ext Gain: -10.00 d8

Mkr1 10.00 s
-17.65 dBm

Span 0 Hz
#VBW 50 MHz" Sweep 100.0 5 (1001 pts)|
sTatus,

Low Channel

High Channel

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32,

42,47
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Blocking added:
-AWGN signal still present
-Signal generator 2 (CW) added 10.0 second into sweep

Agilent Spectrum Anshyzes - Swest 54 “Rajlent Spectnum Anshyzer - Swept S

r Avg Type: RMS b — o "
Sweep Time 100.0 s — Trig: Fres Run Av:IH:\TﬂM Sweep Time 100.0 s Avg Type: RMS

EEmilEs = P Trig: Free Run Avg|Hold: 1100
R PNC: Fast —
IF Gain-Low Atten: 10 9B Ext Gain: -10.00 dB NG T et 1008 s
10.00 s

-20.358
Ref 10.00 dBm 20.358 dBm Ref 10.00 dBm

i

ﬂl

L W o IS

{ Center 2.480000000 GHz Span 0 Hz
Center 2.402000000 GHz Span 0 Hz N
Res BW 3.0 MHz #VBW 50 MHz* Sweep 100.0s (1001 pts) Res BW 3.0 MHz #VBW 50 MHz Sweep 100.0 s (1001 pts)

STATUS

Low Channel High Channel

Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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C.1.7 — Occupied Channel Bandwidth

5/23/16

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 43.1.8
Section

Additional

Notes Hopping mode disabled (single channel continuous transmit)

Table

GFSK EDR2 EDR2

29 8 2402.0 0.91 29 8 2402.0 1.22 99 8 2402.0 1.23
2480.0 0.91 2480.0 1.22 2480.0 1.23
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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GFSK

A Agient Spectrum Analyos - Occupred BW

Center Frag: 2.40:
Trig: Free Run
#Atten: 20 dB

‘Center Freq 2.402000000 GHz

#IFGain:Low

Ref 30.00 dBm

Center 2.402 GHz

#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power
905.38 kHz

12.588 kHz OBW Power
1.244 MHz x dB

Transmit Freq Error
x dB Bandwidth

2000000 GHz
‘AvglHold:> 10110
Ext Gain: -10.00 48 Radio Device: BTS

06:11:33 PMMay
Radio 5td: None

Mkr1 2.40

9.10 dBm

99.00 %
-26.00 dB

sTATUS

A Agient Spectrum Analyos - Occupred BW

e 06:15:20 PMMay 23
Center Fraq: 2. Radio Std: Hone
Trig: Free Run
#Atten: 20 dB

Center Freq 2.480000000 GHz

GHz
~ AvglHold:>1010
#FGainLow

Ext Gain: -10.00 0B Radie Device: BTS
Mkr1
Ref 30.00 dBm

#Res BW 20 kHz #VBW 62 kHz

Total Power 7.95 dBm

Occupied Bandwidth
905.36 kHz

21.270 kHz OBW Power
1.244 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

s sTATUS

Peak Search

Low channel

High channel

EDR?2

B Agiers Spectrum Anbyes - Gecupied BW

Ref Value 30.00 dBm

Center Freq: 2.40:
Trig: Free Run
#FGain:Low

Ref 30.00 dBm

Center 2.402 GHz
# #VBW 62 kHz

Occupied Bandwidth Total Power
1.2188 MHz

15.967 kHz OBW Power
1.433 MHz x dB

Transmit Freq Error
x dB Bandwidth

GHz
g AvglHold:>10110
" #Anen: 20 dB Ext Gain: -10.00 d

06:08:21 PMMay 23, 2018
Radio Std: Nane

Radio Device: BTS

Span 2 MHz
#Sweep 15|

3.70 dBm

99.00 %
-26.00 dB

ST

B Agiers Spectrum Anbyes - Gecupied BW

Center Freq 2.480000000 GHz

#FGain:Low

06:0%:30 PMMay 2
Center Freq; 2 Radio Std: Nane
Trig: Free Run

GHz
g AvglHold:>1010
" #Auen: 20 dB

Ext Gain: -10.00 B Radio Device: BTS

Ref 30.00 dBm

Span 2 MHz|

#VBW 62 kHz #Sweep 15|

Occupied Bandwidth Total Power 3.61 dBm
.2208 MHz

25.631 kHz OBW Power
1.435 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= sTam,

Low channel

High channel

EDR3

B Agiers Spectrum Anbyes - Gecupied BW

Center Freq 2.402000000 GHz

#FGain:Low

Center Freq: 2.40;
Trig: Free Run

Ref 30.00 dBm

Center 2.402 GHz
# #VBW 62 kHz

Total Power

Occupied Bandwidth

1.2261 MHz
7.212 kHz
1.445 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

GHz
Avg|Hold:> 1010

" #Auen: 20 dB Ext Gain: -10.00 4B Radio Device: BTS

06:22:47 PMMay 23
Radio Std: Nons

Mkr1 2.40217

Span 2 MHz
#Sweep 15|

3.77 dBm

99.00 %
-26.00 dB

ST

B Agiers Spectrum Anbyes - Gecupied BW

Center Freq 2.480000000 GHz

#FGain:Low

Center Freq; 2
Trig: Free Run

GHz
g AvglHold:>1010
" #Auen: 20 dB

Ext Gain: -10.00 4B Radio Device: BTS
Mkr1
Ref 30.00 dBm

Span 2 MHz
#VBW 62 kHz #Sweep 15|

Total Power 3.66 dBm

Occupied Bandwidth

1.2279 MHz
16.448 kHz
1.447 MHz xdB

Transmit Freq Error OBW Power

x dB Bandwidth

99.00 %
-26.00 dB

= sTanus:

Low channel

High channel

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32,

42,47
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C.1.8 — Transmitter unwanted emissions in the out-of-band domain

5/24/16

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4.3.1.9
Section
- 1. Hopping mode
ﬁd?ltlonal 2. Normal conditions
Uiz 3. Used ACP function of spectrum analyzer.

Normal temperature:

GFEK
227 24020 -431 2.0 -41.1 -10.0 311 -46.3 2.0 -46.1 -20.0 26.1
' 2450.0 -46.3 2.0 -44.G -10.0 4.3 -46.4 2.0 -46.2 -20.0 26.2
EDR2

24020 -40.3 2.0 -38.3 -10.0 253 -45.0 2.0 -435.0 -20.0 2350

2450.0 -45.T 2.0 -435.T -10.0 FET -45.0 2.0 -43.0 -20.0 230

EDORZ

227 2402.0 -40.5 2.0 =388 -10.0 2.8 -44.5 2.0 -42.8 -20.0 224
' 24500 -45.6 2.0 -43.6 -10,0 F3.6 -44.5 2.0 -42.8 -20.0 22.8
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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Normal Conditions

Center Freq: 2.402000000 GHz
G Trig: Free Run
IFGaln:L ow SAnen: 30 dB

== B Agient Spectrum Analyoes - ACP
043127 P My 25, 2016

Radio Std: None
AvglHold:>1001100
Ext Gain: -10.00 48

Marker 12.4835 GHz
Rodio Device: BTS

2.4000 GHz
258 dBm [k =

04:35:53 B0 My 23, 2016
‘Center Freq: 2.460000000 GHz Radio Std: None
W Trig: Free Run AvglHold:>100100
\FGainilow  #SAtten: 30 48 Ext Gain: -10.00 4B Radio Device: BTS
Ref 40.00 dBm
AvgMode
Repeat]|

Center 2.402 GHz Span 10 MHz
#Res BW 1 MHz #Sweep 20.33ms
Total Carrier Power d ACP-IBW

Center 2.48 GHz Span 13 MHz
#Res BW 1 MHz #VBW 3 MHz #8weep 20.33 ms
Total Carer Power B ACP-1BW
Lower
Carrier Power Carrier Power Filter e Integ B! dBc__ dBm Filter

Lower band-edge

Upper band-edge

21412 by
Center Freq: 2.402000000 GHz Marker 1 2.4835 GHz Center Freq: 2.480000000 GHz
- : un AvglHold:>10110 Free Run
IFGain:Low Ext Gain: -10.00 dB  Radio Device: 8TS

Radio $1d: None
Trig: Free Ru AvgHeld:>10/10
X IFGainiLow _ #Atten: 30 dB Ext Gain: -10.00 48
Ref 40.00 dBm

Radio Device: BTS
Ref 40.00 dBm

Center 2.402 GHz

Span 15 MHz Center 2.48 GHz Span 15 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 20.33 ms #Res BW 1 MHz #Sweep 20.33 ms,
Total Carrier Power 5138 0B Total Car 3dBrm/ 2 z ACP-BW
Lower Lower

Carrier Pov Filter dBm  dBC  dBm Carrier Power Integ BW dBe

Lower band-edge

Upper band-edge

= hglhrt Spactum Aryzer - ACP
T i,

Center Freq: 2.402000000 GHz Marker 1 2.4835 GHz
B Trig: Free Run AvglHeld > 10/10

IFGainiLow __ #Aten: 30 0B Ext Gain: -10.00 0B

e ] Gza721 Py 24,2018
Contor Froq: 2.480000000 GHz Radio Std: None
B Trig: Free Run AvglHold:»1010
FGaintow _#Atten: 3008 ExtGain: 40,0045 Rodio Device: BTS
r G 2 2.4835 GHz
Ref 40.00 dBm Ref 40.00 dBm 1 dBm

Center 2.402 GHz Span 15 MHz| Center 2.48 GHz
#Res BW 1 MHz #Sweep 20.33ms #Res BW 1MHz
Total Carrier P dB 2 z ACP-BW

i Span 15 MHz
#VBW 3 MHz #Sweep 2033 ms
Total Carrier Power Y ACP-IBW
B dBm _ dBc . dém Carrier Power

Lower Upper
Carrier Power

Lower
dBc__ dBm

Lower band-edge

Upper band-edge
Prepared For: LS Research

Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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C.1.9 — Transmitter unwanted emissions in the spurious domain

March 9" — May 27", 2016

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement
Section

Additional
Notes

43.1.10

1. Three orthogonal positions of device measured radiated.
2. Final measurements used test procedure.

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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Radiated Measurements
Note: Highest Emissions measured are reflected in the below plots, Low and High
Channel plots and measurements were recorded.

A. 30 MHz to 1000 MHz
Note: Emissions seen within this range were determined not to be a function of the radio.

Agient Spectrum Analyzer - Swept SA

PREAMP

Ref 65.00 dBpVim

Start 30.00 MHz
#Res BW 100 kHz

Marker 1 32.170405680 MHz
T

Aug Type: Log-Pur
AvglHold> 1001100

O fan o Trig: Free Run
IFGainHigh ~ RAtten: 0 45

#VBW 300 kHz

STaTUS

Sweep 18.

Chip Antenna

30 to 200 MHz

Agient Spectrum Analyzer - Swept SA

Aug Type: Log-Pur

Marker 1 32.108070269 MHz
. Trig: Fres Run AvglHold:>100100

:Fast )
pRERHP WFGaincHigh ~ BARen: 0 4B

Ref 65.00 dBpVim

Stop 200.00 MHz
00 ms (30000 pts)

Start 30.00 MHz
#Res BW 100 kHz

Stop 200.00 MHz
‘Sweep 18.00 ms (30000 pts)|

sTaTus

#VBW 300 kHz

Horizontal

Vertical

Agient Spectrum Analyzer - Swept SA

FREAMP [

Ref 65.00 dBpVim

Start 200.0 MHz
#Res BW 100 kHz

Marker 1 998.293276443 MHz
PHO:

Avg Typa: Log-Pur
Fox o Trig: Free Run AvglHoldz> 1001100
FGain:High *_ MAtten:0 4B

#VBW 300 kHz

sTaTUS

Sweep 78.00 ms (30000 pts)|

Agient Spectrum Analyzer - Swept SA

Marker 1 374.992499750 MHz
P
PREAMP

Aug Type: Log-Pur
AvglHold> 1001100

o o TrigFreeRun
IFGainHigh ~ RAtten: 0 45

Ref 65.00 dBpVim

Stop 1.0000 GHz Start 200.0 MHz

Stop 1.0000 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 78.00 ms (30000 pts)|
stanus

Horizontal

Vertical

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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B. 1000 MHz to 12750 MHz

1000 to 2398 MHz

Marker 1 1.980217073902 GHz N Ava Typa: Log-Pr
rig: Fres Aun Avg|Hald:> 00/100

2
g Type: Log-Pur Peak Search
g

PREAME hrtar: 0 4B

Next Pk Right

e Trig: Fres Run AvglHold> 100400
#htten: 0 6B

Ref 66.00 dBpVim Ref 66.00 dByvim

MEkr—RefLvl
Start 10000 GHz Stop 2.3980 GHz m

#Res BW 1.0 MHz #VBW 3.0 MHz 20.00 ms (30000 pts)|

Start 1.0000 GHz Stop 2.3980 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz ‘Sweep 20.00 ms (30000 pts)
= aTATus

Horizontal Vertical

Agilent Spectrum Analyzer - Swept SA

013927 M

TR
Marker 1 3.536826660889 GHz Avg Type: Log-Pur Marker 1 3.570523967466 GHz Avg Typs: Log-Pur ace Feak Search

TR Tt o Trig:Frae Run AvglHold>100r100 APt T Trig:Frae Run Avg|Held: 100108 e
oo = $he 045 i o " $ht 45 i m
Ref 66.00 dBpV/m Ref 66.00 dBpV/m

Next Pk Left|

Start 2.4855 GHz Stop 4.0000 GHz Start 2.4855 GHz Stop 4.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.000 ms (30000 pts), #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.000 ms (30000 pts)

usa stans.

Horizontal Vertical

Agilent Spectrum Analyzer - Swegt A Agilent Spectrum Analyzsr - Swept A
L L

g 0 g 0327wt 102
Marker 1 12.693414780493 GHz i Avg Type: Voltage Marker 1 12.440531351045 GHz - GaTyoraicon : Peak Search
PH0: Tast e Trg:Free Run AvglHold>108/100 AP T1ig.Free Run AvalHold>100/100
PRERMP 1 GainLow " #Atien: 0 d8 PREAMP Wt aw > #Atten: 0 di

Ref 76.99 dByVim 3uV/m Ref 76.99 dByVim

Start 4,000 GHz Stop 12.750 GHz Start 4,000 GHz Stop 12.750 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 18.00 ms (30000 pts) Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 18.00 ms (30000 pts)
s s s

sTaTs

Horizontal Vertical

Prepared For: LS Research Name: Sterling-LWB

Report: 316051 Model: Sterling-LWB

LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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30 MHz to 1000 MHz

Antenna Port Terminated

Note: Emissions seen within this range was determined not to be a function of the radio.

Agiert Spectrum Analyzer - Swept SA

Aug Type: Log-Pur
AvglHold> 1001100

Marker 1 136.076464118 MHz
PHO: Fast
5 Gain:Low

Trig: Frae Run

" #Atten: 10 4B

PREAMP

Ref 86.99 dBpVim

Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz

#Sweep 50.00 ms (30002 pts)

30 to 200 MHz

Aglent Spectrum Analyzer - Swept SA
Peak Search F = = Aug Type: Log-Prr

Marker 1 137107763075 MHz __ T Fe M
preanp [ GainiLow *__ KAtten: 10 B

Ref 86.99 dBpVim

Stop 200.00 MHz Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz

sTATUS

09353

Peak Search

AHANHHN

Stop 200.00 MHz

#Sweep 50.00 ms (30002 pts)

r 99,352 g Type: Log Pwr
(LRI NTLT M . oo AvglHold> 1001100
1 Gainctpwr " HAtton: 10 4B

PREAMP -

Ref 86.99 dBpVim

Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz

#Sweep 50.00 ms (30002 pts)

[ 61.74360854 g Type: Log Pwr
(RN TN o AvglHold> 1001100
1 Gainctpwr " HAtton: 10 4B

PREAMP -

Ref 86.99 dBpVim

Stop 200.00 MHz Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz

Horizontal (Radio On)

#Sweep 50.00 ms (30002 pts)

Peak Search

F
L 3
31 H §

Stop 200.00 MHz

Vertical (Radio Off)

Agiert Spectrum Analyzer - Swept SA

[ 2670 Avg Type: Log-Pur
Marker 1 993.826708 776G MHz o Trig: Free Run AvaHar> 106100
FGainciigh

PREAMP #Atten: 0 dB

Ref 66.99 dBpVim

Start 200.0 MHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 78.00 ms (30002 pts)

200 to 1000 MHz

Agiert Spectrum Analyzer - Swept SA
Peak Search

Next Pk Right

1 50141: g Typa: Log-Pur
Marior 4 885.780k1328 “,, o Trig: Free Run ...,ﬁ..:.’apm‘im
PREANP IFGain:High ~ BAtten:0 dB.

Ref 66.99 dBpVim

Mkr—RefLvl

Stop 1.0000 GHz Start 200.0 MHz

#Res BW 100 kHz #VBW 300 kHz

e

= Peak Search

Next Pk Right

Stop 1.0000 GHz

Sweep 78.00 ms (30002 pts)

Horizontal

Vertical

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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1000 MHz to 12750 MHz

1000 to 2398 MHz

Agilent Spectrum Analyzer - Swept SA

g Type: Log Pwr
AvglHold> 1001100

Marker 1 2.353983133896 GHz
Pl

: Fast
¥ Gain:Low

Trig: Free Run
#aran: 10 4B

PREAMP -

Ref 86.99 dBpVim

Stop 2.3980 GHz

Start 1.0000 GHz
Sweep 38.00 ms (30002 pts)

#Res BW 1.0 MHz #VBW 30 kHz

Agilent Spectrum Analyzer - Swept SA
Marker 1 2.390357854738 GHz
Pl

: Fast
¥ Gain:Low

g Type: Log Pwr
Trig: Free Run AvglHold> 1001100

#Amen: 10 dB

PREAMP -

Ref 86.99 dBpVim

Stop 2.3980 GHz

Start 1.0000 GHz
Sweep 38.00 ms (30002 pts)

#Res BW 1.0 MHz #VBW 30 kHz

Horizontal (Reduced VBW)

Vertical (Reduced VBW)

Agilent Spectrum Analyzer - Swept S
Marker 1 3.595843905203 _ ¥ Trig: Fres Run

[FGain:Low __#Atten: 10 B

Aug Type: Log-Pur
AvglHold> 1001100
pREANP

Ref 86.99 dBpVim

Stop 4.0000 GHz
Sweep 40.00 ms (30002 pts)

stATUS

Start 2.4855 GHz

#Res BW 1.0 MHz #VBW 30 kHz

Peak Search

2485.5 to 4000 MHz

e
Marker 1 3147617328422 GHz g Type: Log-Pur Peak Ssarch
PHO: Fs Avg|Hold> 100100

PREAMP

¥ Trig: Frae Run

[FGain:Low __#Atten: 10 B

Ref 86.99 dBpVim

Stop 4.0000 GHz
Sweep 40.00 ms (30002 pts)

stATUS

Start 2.4855 GHz

#Res BW 1.0 MHz #VBW 30 kHz

Horizontal (Reduced VBW)

Vertical (Reduced VBW)

4000 to 12750 MHz

Aug Typa: Log-Pur
AvglHold:> 1001100

Marker 1 12.730637473935 GHz
PRO:

Fast Ly
¥ Gain:Low

Trig: Free Run

PREANP Batten: 0 48

Ref 76.99 dBpVim

Stop 12.750 GHz

Start 4.000 GHz
Sweep 15.67 ms (23500 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz

Marker 1 12.725796842419 GHz Avg WP‘-Lﬁ:l-PM’
e AvglHold:> 1001100

Towt a0 Trig: Fras Run
I Gain:Low

PREANP Watten: 0 dB

Ref 76.99 dBpVim

Stop 12.750 GHz

Start 4.000 GHz
Sweep 15.67 ms (23500 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz

Horizontal

Vertical
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Conducted Measurements
Note: GFSK mode showed highest emissions and is displayed below:

30 to 1000 MHz

gt Spaciram Ansyser Soept £

gt Spaciram Ansyser Soept £

- 7 25 MHz Avg Type: Log-Pur
Marker 1 870.110505525 :1 M ;i Freerin M:IN:IF:“E?‘G
[FGurilow ©_#Atien: 1048 Ext Gain -10.00 é8

Marker 1 50.613530677 MHz A Type: Log-Pur
NVarker 13530677 gw Fasi e Trig: FreeRun AvglHold: 1010
Frion _#Atan: 108 Ex Gain: -10.00 a8

Next Peak| Next Peak|

Ref 10,00 dBm Ref 10,00 dBm

Marker Delta| Marker Delta)

Mkr—RefLvi| Mkr—RefLvi|

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 56.00 s (20000 pts))

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz #S 56.00 s (20000 pts)

=]

Peak Search v Typa: LogP Fesk Search
7 Trig: Free Run AvgiHold: 1010
sisten: 10 6B Ext Gain: 000 dB

Mkr1 I

1 2.3978881555 z vy Type: Log-Pur
narkr 1230783155520 Gz NNl
Ficton _#Atan: 108 Ex Gain: -40.00 68

Next Peak|

0 98/ Ref 10,00 dBm Ref 0.00 dBm

=

Mext P Right|

Mkr—RefLvi
Mkr—RefLvi|

Start 1.0000 GHz Stop 2.3876 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 9.001 5 (25000 pts)|

ampleted x

Start 1.0000 GHz Stop 2.3980 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 9.001 s (25000 pis))

Low Channel (2402 MHz) High Channel (2480 MHz)

2486 to 12750 MHz

Ao Seetui ANSRE - SHEPASE

=]

Peak Search Peak Search

1 2,531486799472 GHz Hivg Type: Log-Pur
Marker 1 2531436709272 CH Trig: FreeRun AvglHald: 10110
aaen. 10 8B Ext Gan: -10.00 08

z Avg Type: Log P
N Foat DA Pt e Trig: Free Run AugHold:»1010
FGaiectom st oi _SAtien: 10 B Ext Gain: 10,00 dB.

Next Peak| NextPeak|

0 dBdi Ref 10.00 dBm Ref 0.00 dBm

Marker Deita)
)
Mkr—RefLvi|

Start 2.486 GHz Stop 12.750 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 60.00 s (25000 pts))

Mext Pk Right|

Mkr—RefLvi

Start 2.486 GHz Stop 12.750 GHz
#Res BW 1.0 MHz AVBW 3.0 MHz #Sweep 60,00's (25000 pis)|

Low Channel (2402 MHz) High Channel (2480 MHz)

Prepared For: LS Research Name: Sterling-LWB

Report: 316051 Model: Sterling-LWB
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C.1.10 — Receiver spurious emissions

March 9" — May 27", 2016

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement
Section

Additional 1. Three orthogonal positions of device measured radiated.
Notes 2. Final measurements used test procedure.

Prepared For: LS Research Name: Sterling-LWB
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Radiated Emissions
Note: Highest Emissions measured are reflected in the below plots, Low and High
Channel plots and measurements were recorded.

Chip Antenna
A. 30 MHz to 1000 MHz

Note: Emissions seen within this range were determined not to be a function of the radio.

30 to 200 MHz

" Veyughe Spectrumn Analyser - Smept S

[ 1 [
Marker 1 187.505416486 MHz . Avg Typs: Log-Pur “ Peak Search
PHO: Fast Ly Trig: Free Run AvglHeld:>100/100 -
i igh tten: 0GB d

" Nepughe Spectrum Aalyser - Sept Sh

[ " G
Marker 1 37.479750675 MHz Avg Type: Log-Pwr
PNO: Fast

Trig: Fres Run AvglHold:>100400
' patien: 0

Ref 51.99 dBpV/m

Start 30.00 MHz Stop 200.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30002 pts)
sTaTus

A

Start 30.00 MHz Stop 200.00 MHz

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.000 ms (30002 pts)
sTans

=

Horizontal Vertical

" Veyught Spectrum Aralyser - Smept S8

" Veyught Spectrum Aralyoer - Smept 54

200 to 1000 MHz

I o C 01 W i WA o
3 Peak Search .
Marker 1. 859.338022066 MHz __ W Trig: Frae Run AvgiHard > 100400 T Rk O o Trig: Free Run AvgHalg> 00100

PREAMP IFGainHigh *_ #Atten: 0 dB

FREAMF IFGainHigh  #Atten: 0 dB

Ref 50.00 dBpV/m Ref 50.00 dBuV/m

Start 0.2000 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 4.000 ms (30002 pts)

Start 0.2000 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (30002 pts)

Peak Search

Horizontal Vertical

Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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1000 MHz to 12750 MHz

Frequency EUT Polarization | Height (m) |Azimuth () Field Strength Limit Margin
(MHz) Position (dBpv/m) (dBpv/m) | (dBpv/m)
2408.15 Vert. Vert. 1.50 0 27.32 48.23 20.91
3576.09 Vert. Hor. 150 0 27.85 48.23 20.38
2558.60 Vert. WVert. 1.50 0 27.63 48.23 20.60
2804.20 Vert. Hor. 1.50 0 27.38 48.23 20.85

Agilent Spoctrum Analyzer - Swopt SA

Marker 1 2.876362545418 GHz

HO: Fast
F Gain:Low

Trig: Free Run

PREAMD WAtten: 0 dB

Ref 75.00 dBpVim

Start 1.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

Avg Type: Voltage
AvglHold:> 1001100

Sweep 116.

sTATUS

1000 to 4000 MHz

Agilent Spoctrum Analyzer - Swopt SA

Marker 1 2.079835934533 GHz

TRO:Fast L 17ig: Free Run
I Gain:Low

PREAMD WAtten: 0 dB

Ref 75.00 dBpVim

Start 1.000 GHz
Res BW (CISPR) 1 MHz

Stop 4.000 GHz

0 ms (30000 pts)| #VBW 30 kHz

Avg Type: Voltage
AvglHold:> 1001100

Stop 4.000 GHz
Sweep 116.0 ms (30000 pts)|

sTATUS

Horizontal (Reduced VBW)

Vertical (Reduced VBW)

Agilent Spectrum Analyzer - Swept SA
Marker 1 12.706543115230 z B +11g:Fras Run

T T
\FGaincigh *_ #Atten: 0 dB

Ref 61.99 dBpVim

Start 4.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

Aug Type: Voltage
AvglHold> 1001100

Mkr1
4

4000 to 12750 MHz

Agilent Spectrum Analyzer - Swept SA
Marker 1 12.582005599813 GHz
PHD:

o Trig:FreeRun
FGainciigh

#Atten: 0 dB

Ref 61.99 dBpVim

Start 4.000 GHz
Res BW (CISPR) 1 MHz

Stop 12.750 GHz
.0 ms (30002 pts)

#VBW 30 kHz

Aug Type: Voltage
AvglHold> 1001100

Stop 12.750 GHz
0 ms {30002 pts)|

Horizontal (Reduced VBW)

Prepared For: LS Research
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A. 30 MHz to 1000 MHz

Note: Emissions seen within this range were determined not to be a function of the radio.

Antenna Port Terminated

MHz

= Keyight Spectruen Analyaer - Smept 54

30 to 200

T 7 5

Marker 1 67.948401720 MHz Avg Type: Log-Pur
N T Trig: Free Run AvgiHold:>1001100
IF Gaie:High rten: 0 65

Ref 51.89 dBpV/im

Start 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Swi

Stop 200.00 MHz
eep 2.000 ms (30002 pts)

Peak Search

= Keyight Spectrum Aralyoer - Swept 54

[ A - -
Marker 1 31.178627379 MH: Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:> 1001100

Fast )
IF Gain: High #tten: 0 4B

Ref 51.99 dEBpV/im

¢|

ill‘w.uu.l,‘l.,‘m' M

Start 30.00 MHz Stop 200.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30002 pts)

Horizontal

Vertical

200 to 1000

MHz

T Vepughe Spectrumn Aralyser - Smept &

[ ]
Marker 1 947.521749275 MHz 5 Avg Type: Log-Pwr
Trig: Free Run AvglHeld:>100/100

tten: 0 6B

PNO: Fast. Ly
PREAMP IF Gain High

Ref 51.89 dBpV/im

Start 0.2000 GHz

Stop 1.0000 GHz

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 4.000 ms (30002 pts)

Peak Search

" Neyugne Spectrumn Aralyser - Swept Sh

W 5
Marker 1 966.561114630 MHz Avg Type: Log-Pwr
RO Tost (o Trig: Free Run AvglHold:>100400

PREAMP \FGaintigh *_ #Atten: 0 dB

Ref 51.99 dEBpV/im

Start 0.2000 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (30002 pts)

Horizontal

Vertical
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B. 1000 MHz to 12750 MHz

Agilent Spoctrum Analyzer - Swopt SA

PHO: Fast Cp
IF Gain:Low

PREAMP HAen: 0 4B

Ref 75.00 dBpVim

Start 1.000 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz

Marker 1 2.845064835495 GHz Aug Type: Voltage
Trig: Free Run AvglHold= 100100

1000 to 4000 MHz

Agilent Spoctrum Analyzer - Swopt SA

Marker 1 3.546684889496 GHz Aug Type: Voltage
PHD: Fast gy Trig Free Run AvglHold= 100100
PREAMP IFGain:low © MAten: 0 4B

Ref 75.00 dBpVim

Stop 4.000 GHz Start 1.000 GHz Stop 4.000 GHz

Sweep 116.0 ms (30000 pts)) Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 116.0 ms (30000 pts))

Status

= Status

Horizontal (Reduced VBW) Vertical (Reduced VBW)

Agilent Spectrum Analyzer - Swept SA
Marker 1 12.731625612480 GHz
PHO: F

PREANP I Gain:Low __ #Atten:0 o

Ref 61.99 dBpVim

Start 4.000 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz

Aug Type: Voltage
¥ Trig: Frae Run AvglHold> 1001100

Mkr1
4

4000 to 12750 MHz

Agilent Spectrum Analyzer - Swept SA

I 2708 8 g Typa: Voltage
Marker 112 1412708576381 ¥ Trig: Frae Run AvaHare>100H00

PREANP I Gain:Low __ #Atten:0 o

Ref 61.99 dBpVim

Stop 12.750 GHz Start 4.000 GHz Stop 12.750 GHz
.0 ms (30002 pts) Res BW (CISPR) 1 MHz #VBW 30 kHz 0 ms (30002 pts)|
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C.1.11 — Receiver Blocking

Manufacturer LS Research

Date N/A

Operator N/A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Standard ETSI EN 300 328 v1.9.1

Technical

Requirement 4.3.1.12

Section

Test_Procedure 537

Section

Additional See section C.1.6 of this report as it is part of the Adaptivity procedure to show compliance to this
Notes requirement. (Adding the blocking signal)

Table 3: Receiver Blocking parameters

Equipment Type Wanted signal mean Blocking signal Blocking Type of
(LET/non- LBT) power from companion frequency signal power | interfering
device [MHz] [dBm] signal
LBT sufficient to maintain the
link (see note 2) 2 ?3959”,? 2 :??'5 35 cw
Non-LBT -30 dBm

NOTE 1:

The highest blocking frequency shall be used for testing hopping frequencies within the range
2 400 MHz to 2 442 MHz, while the lowest blocking frequency shall be used for testing hopping
frequencies within the range 2 442 MHz to 2 483,5 MHz. See clause 5.3.7.1.

NOTE 2: A typical value which can be used in most cases is -50 dBm/MHz.

C.1.12 — Geo-location capability

Manufacturer LS Research

Date N/A

Operator N/A

Temp. / R.H. 20 - 25° C / 30-60% R.H.
Standard ETSI EN 300 328 v1.9.1
Technical

Requirement 43.1.13

Section

Test Procedure

Section 5.3.7

ﬁg?elélonal Manufacturer declares equipment does not have geo-location capability

Prepared For: LS Research
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C.2 — Wide Band Modulation Equipment

C.2.1 — RF Output Power

Manufacturer LS Research
Date March 9" — March 17", 2016
Operator Coty Hammerer, John Johnston
Temp. /R.H. 20 - 25° C / 30-60% R.H.
Standard ETSI EN 300 328 v1.9.1
Technical
Requirement 4.3.2.2 — Limit: e.i.r.p 20 dBm
Section
'é’est_Procedure 5.3.2 — Conducted measurement (power meter)
ection
Additional 1. Nominal and Extreme Conditions _ _
Notes 2. Manl_Jfacturer decla}red pe_ak antenna gain + 2.0 dBi
3. Continuous transmit on single channel

RF Output Power Calculation:

(P=A+G+Y)

P: Output Power EIRP

A: Measured Output Power (dbm)

G: Stated antenna gain (dBi)

Y: Beamforming gain (dB) — not applicable

Maximum RF Output Power EIRP:

(o8]

LE

P = 9.4 dBm EIRP (at -40°C)

=

LAN

802.11b: P = 19.5 dBm EIRP (at 85°C)
802.11g: P =17 dBm EIRP (at 22.2°C)
802.11n HT20: P = 16.0 dBm EIRP (at 22.2°C)

Prepared For: LS Research
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WLAN

A. 802.11b
1MBPS

24120 | 164 2.0 0.0 18.4 20.0 16

-40 24370 | 166 2.0 0.0 18.6 200 1.4
24720 | 144 2.0 0.0 16.4 20.0 3.6

24120 | 146 2.0 0.0 16.6 200 3.4

222 | 24370 | 150 2.0 0.0 17.0 20.0 3.0
24720 | 145 2.0 0.0 16.5 200 35

24120 | 170 2.0 0.0 19.0 20.0 1.0

85 24370 | 17.4 2.0 00 19.4 200 0.6
24720 | 151 2.0 0.0 17.1 20.0 2.9

11MBPS

2412.0 16.5 20 0.0 185 200 15

-40 2437.0 16.8 20 0.0 18.8 200 1.2
24720 146 20 0.0 16.6 200 3.4

24120 149 20 0.0 16.9 200 31

222 2437.0 15.1 20 0.0 171 200 3.0
24720 146 20 0.0 16.6 200 35

24120 17.3 20 0.0 19.3 200 07

85 2437.0 17.5 2.0 0.0 195 200 05
2472.0 15.1 20 0.0 171 200 29
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B. 802.11g

eMEBPS
24120 13.6 2.0 0.0 156 20.0 44
-40 2437 .0 13.7 2.0 0.0 15.7 20.0 4.3
24720 13.5 2.0 0.0 155 20.0 45
24120 14.6 2.0 0.0 16.6 20.0 3.4
222 2437 .0 14.4 2.0 0.0 16.4 20.0 3.6
24720 13.4 2.0 0.0 154 20.0 4.6
24120 14.0 2.0 0.0 16.0 20.0 4.0
85 24370 139 2.0 0.0 159 20.0 41
24720 14.2 2.0 0.0 16.2 20.0 3.8
54MBPS
24120 13.6 2.0 0.0 15.6 20.0 4.4
-40 2437 .0 13.6 2.0 0.0 15.6 20.0 4.4
24720 13.7 2.0 0.0 15.7 20.0 4.3
24120 15.0 2.0 0.0 17.0 20.0 3.0
222 24370 144 2.0 0.0 15.4 20.0 3.6
24720 13.7 2.0 0.0 15.7 20.0 4.3
24120 143 2.0 0.0 168.3 20.0 3.7
85 24370 143 2.0 0.0 168.3 20.0 3.7
24720 14.0 2.0 0.0 15.0 20.0 41
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C. 802.11n HT20

MESD
24120 11.4 2.0 0.0 13.4 20.0 6.6
-40 2437.0 11.8 2.0 0.0 13.8 20.0 6.2
24720 115 2.0 0.0 135 20.0 6.5
24120 14.0 2.0 0.0 16.0 20.0 4.0
222 2437 .0 139 2.0 0.0 159 20.0 41
24720 11.6 2.0 0.0 13.6 20.0 B8.5
24120 12.4 2.0 0.0 144 20.0 5.6
85 2437 .0 12.3 2.0 0.0 14.3 20.0 5.8
24720 12.3 2.0 0.0 14.3 20.0 5.7
MCS7
24120 114 2.0 0.0 139 20.0 g.1
-40 2437 .0 1149 2.0 0.0 139 20.0 6.1
24720 11.7 2.0 0.0 13.7 20.0 5.4
24120 13.2 2.0 0.0 15.2 20.0 4.8
222 2437 .0 126 2.0 0.0 146 20.0 5.4
24720 1149 2.0 0.0 139 20.0 6.1
24120 12.4 2.0 0.0 144 20.0 5.6
85 2437 .0 125 2.0 0.0 145 20.0 55
24720 121 2.0 0.0 141 20.0 558
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o)
—
m

BLE

2402.0 7.4 2.0 0.0 9.4 20.0 10.6

=40 24400 6.2 2.0 0.0 8.2 20.0 113
2480.0 54 2.0 0.0 7.4 20.0 127

2402.0 7.3 2.0 0.0 ER 20.0 10.7

222 24400 8.9 2.0 0.0 8.9 20.0 11.2
2480.0 6.2 2.0 0.0 8.2 20.0 119

24020 7.1 2.0 0.0 g1 20.0 109

85 24400 6.7 2.0 0.0 8.7 20.0 11.3

2480.0 58 2.0 0.0 7.8 20.0 12.2

C.2.2 — Power Spectral Densit

March 15" — May 18", 2016

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4.3.2.3 — Limit 10 dBm / MHz (EIRP)
Section

Additional

Notes 1. Calculation of PSD based on EIRP values at normal temperature.

BLE

2402.0 9.3 100 0.7
222 24400 8.8 10.0 12
24800 8.1 100 19
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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WLAN

A. 802.11b

1MBPS

2412.0 3.6 100 14
222 2437.0 91 100 (=]
24720 3.8 100 12

11MBPS

24120 85 100 15
222 24370 87 100 13
24720 83 100 17
B. 802.11g
6MBPS

24120 59 10.0 41
222 24370 57 10.0 4.3
24720 4.7 10.0 5.3

54MBPS

222

24120 G.4 10.0 3.6
24370 58 10.0 42
24720 51 10.0 449
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C. 802.11n HT20

222

24120 5.1 10.0 4.9
2437 .0 51 10.0 49
24720 27 10.0 7.3

222

24120 44 10.0 5.6
24370 3.8 10.0 6.2
24720 31 10.0 6.9
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Screen captures:

802.11b

Low Channel

802.11g

Low Channel

802.11n HT 20

Low Channel

Low Channel

Middle Channel High channel
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Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4324
Section

Additional
Notes

Only applicable to non-adaptive equipment with EIRP greater than 10 dBm

C.2.4 — Medium Utilisation (MU) Factor

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Technical

Requirement 4.3.25

Section

ﬁg?elgonal Only applicable to non-adaptive equipment with EIRP greater than 10 dBm
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
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C.2.5 — Adaptivity

Manufacturer LS Research

Date 6/8/16 — 7/11/16

Operator Michael Hintzke, Coty Hammerer
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Standard ETSI EN 300 328 v1.9.1
Technical

Requirement 4.3.2.6.3.2.3 — LBT Based DAA (Load Based Equipment)
Section

Test_Procedure 537213

Section

Additional None

Notes

Threshold level for compliance (TL) = -70 dBm/MHz + 20 — Pout e.i.r.p (dBm)
TL=-70+20-(17.0) =- 67.0dBm/ MHz
Interference threshold as presented to input of UUT:

(Signal generator 1 level = -43.5 dBm with AWGN signal resulting in a level of -70.0 dBm / MHz at
input of UUT )

Ref -40.00 dBm

E iz
Sweep 1.011 ms

#VBW 620 kHz

Occupied Bandwidth Total Power -46.8 dBm

21.040 MHz
Transmit Freq Error
x 4B Bandwidth

99.00 %
-4.00 dB

17113 kHz OBW Pawer
19.23 MHz x dB

SVBW 50 MHZ'

Idle Period

Channel Occupancy
Note: Only Low Channel shown.
Prepared For: LS Research Name: Sterling-LWB
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Level of companion as presented to input of UUT:

B Agilent Spectrum Anzhzer - Swept 54

Marker 1 2.411872000000 GHz  AvgTypeRMs
PNO: Fast L) Trig: Free Run Avg|Hold:>100100
IFGain:High #Atten: 0dB
Mkr1 2.411 872 0 GHz REC RS
Ref -20.00 dBm -50.730 dBm

Next Pk Right

Next Pk Left

Mkr—RefLvl

Center 2.41200 GHz
#Res BW 8 MHz

Level of blocking signal as presented to input of UUT:
(Signal generator 2 level = -23.0 dBm CW with loss through measurement system resulting in a
level of ~ -35.0 dBm at input of UUT which is per standard; table 6).

B Agten Specmm Aty Soept =y
Marker 1 107.937 ms 8Avg Type: RMS e
PNO: Fast = Trig: Free Run

IFGain:Low #Anen: 30 d8 Ext Gain: -10.00 dB

Ref 28.00 dBm

NSE I o
Marker 1 847.400 ms Avg Type: RMS Peak Search
w+- Trig: Free Run
Atten: 30 4B Ext Gain: -10.00 dB
Mkr1 847.4 ms
i Ref 30.00 dBm -35.01 dBm

Next Pk Right

Next Pk Left

Mkr—RefLvi

Center 2.488500000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.003 s (40001 pts)
StaTuS

Low Channel High Channel
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Interference added:
-Normal traffic for 10 seconds

-Signal generator 1 (AWGN) added 10.0 second into sweep

-No subsequent transmissions on channel

-Plot shows short control and signaling transmissions that are reduced in amplitude

“gilent Spectram Analyser - Snept A - - - S e | P e—— e =
Center Freq 2.412000000 GHz Avg Type: RMS < | I Sweep Time 100.0 5 ‘Avg Type: RMS ‘
PNO: Fast —+— 1110 Free Run AvgiHold: 100 S PNO: Tast —»- Trig: Free Run AvglHold: 1100
IFGain:Low ____ Atten: 30 dB Extgal: o o= Select Trace | IFGaindow Atten: 30 dB Ext Gain: -10.00 4B TR
Mkr1 10.00 s 1 S hE
Ref 30,00 dBm -42.744 d Brn| — Ref 30.00 dBm —
Clear Write Clear Write
I I
Trace Average, Trace Average
I
Max Hold|
] |
Min Hold
—
\flewBlart. VIewBIurl:’
Trace On Trace On
e
More,
10f3
Center 2.412000000 GHz Span 0 Hz Center 2.462000000 GHz
Res BW 8 MHz #VBW 50 MHz* Sweep 100.0 s (40001 pts) Re =
i

Blocking added:
-AWGN signal still present

-Signal generator 2 (CW) added 10.0 second into sweep

B Agilent Spectrum Anafyzer - Swept SA

Marker 1 10.0000s

Avg Type:RMS
RO T Trig: Free Run AvglHold: 11100 y
[FGainiow __Atten: 30 dB Ext Gain: -10.00 4B
Mkr1 10.00 s
v Ref 30.00 dBm 1.506 dBm

PNO: Fast —+~ 1rig: FreeRun
IFGain:Low Atten: 30 4B Ext Gain: -10.00 4B

AvgType: RMS

EL ‘
[&i]

Mkr110.00 s

o =
='In I e

x

Ial‘ I
°
@

L a3

Low Channel

High Channel

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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C.2.6 — Occupied Channel Bandwidth

3/10/16

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4.3.2.7
Section

Additional
Notes

Continuous transmit single channel

BLE

2402.0 1.07

222 24800 1.07

WLAN
A. 802.11b

1MBPS 11MBP5

24120 1375 24120 1378
22.2 24720 1391 22.2 24720 13.80
B. 802.11g
aMEBPS S4MBFPS

24120 16.40 24120 16.38
222 24720 16.37 222 24720 16.36
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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C. 802.11n HT20

222

MCS0
24120 17.55
24720 17.52

222

24120 17.45

24720 17.43

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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BLE

B gient Specinam Ao - Qccupeed BW

VBW 150.00 kHz

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 43 kHz
Occupied Bandwidth
1.0
Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
Trig: Free Run

IF Gain:Low ZAtten: 30 dB

#VBW 150 kHz
Total Power
664 MHz
21.554 kHz
1.319 MHz

OBW Power
x dB

AvglHeld:>1010
Ext Gain: -10.00 dB

Radio Device: BTS

6.70 dBm

99.00 %
-26.00 dB

STATUS.

B gient Specinam Ao - Qccupeed BW

Center Freq 2.480000000 GHz

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 43 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth 1.318

MFGain:Low

NSE I 04:41:39 P A
Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010

ZAtten: 30 dB Ext Gain: -10.00 dB  Radio Device: BTS

#VBW 150 kHz

Total Power 5.51 dBm

1.0651 MHz

30.296 kHz

OBW Power
x dB

99.00 %

MHz -26.00 dB

STATUS.

Low channel

High channel

Ref 10.00 dBm

Center 2.412 GHz
HRes BW 430 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

HFGain:Low

2412000000 Gz
> saden: 30 4B

#VBW 1.3 MHz

Total Power

13.751 MHz

3.160 kHz
16.81 MHz

OBW Power
x dB

03:14:03 PM Mar 15, 2016
Radio Std: None

Avg|Hold:>1010

Radio Device: BTS
Mkr1 2.4
-3.907

Span 40 MHz;

7.05 dBm

99.00 %
-26.00 dB

STATUS.

Frequency

Auto

802.11b

]

Agilnt Spectrum Analyzer - Occupeed B

Center Freq 2.472000000 GHz

Ref 10.00 dBm

Center 2.472 GHz
HRes BW 430 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

o Trig: FreeRun
#FGain:Low

NSE N 03:16:47 PMMar 15, 2016
Center Freq: 2.472000000 GHz Radio Std: None
Avg|Hold:>1010

#Atten: 30 dB

#VBW 1.3 MHz

Total Power 5.06 dBm

13.908 MHz
41.578 kHz
17.06 MHz

99.00 %
-26.00 dB

OBW Power
x dB

STATUS.

1 MBPS Low channel

1 MBPS High channel

(B Agilent Spectrum Analyzes - Occupsed BW

Ref 9.00 dBm

Center 2.412 GHz
HRes BW 430 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq 2.412000000 GHz

Occupied Bandwidth
13.777 MHz
304 Hz
17.23 MHz

Center Freq: 2.412000000 GHz
Gy Trig: FreeRun
#MFGain:Low SAtten: 30 dB

#VBW 1.3 MHz

Total Power

OBW Power
xdB

B25:2 01
Radio Std: None

Avg|Hold:>1010

Radio Device: BTS

Mkr1 2 GHz
-4.6091 dBm|

99.00 %
-26.00 dB

STATUS.

(B Agilent Spectrum Analyzes - Occupsed BW

Center Freq 2.472000000 GHz

Ref 9.00 dBm

Center 2.472 GHz
HRes BW 430 kHz

Occupied Bandwidth
13.803 MHz
-39.133 kHz
17.32 MHz

Transmit Freq Error
x dB Bandwidth

Co) Trig: Free Run
HFGain:Low

I 03 5,2
Center Freq: 2.472000000 GHz Radio Std: None

Avg|Hold:>1010

SAtten: 30 dB Radio Device: BTS

Mkr1 2.471

#VBW 1.3 MHz

99.00 %
-26.00 dB

OBW Power
xdB

STATUS.

11 MBPS Low channel

11 MBPS High channel

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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B gilent Spectrum Anshzes - Occupsed B

f T 0320
2.412000000 GHz Radio Std: None

Trig: Free Run Avg|Hold:>1010

#Atten: 30 dB

Center Freq 2.412000000 GHz

FGainLow Radlo Device: BTS

Ref 10.00 dBm

Center 2.412 GHz

H#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth
16.404 MHz

Total Power 3.52 dBm

Transmit Freq Error
x dB Bandwidth

-5.733 kHz OBW Power
19.81 MHz x dB

99.00 %
-26.00 dB

STATUS.

B gilent Spectrum Anshzes - Occupsed B

Center Freq: 2472000000 GHz
Trig: Free Run Avg|Hold:>1010
#Atten: 30 4B

Center Freq 2.472000000 GHz

=
HFGain:Low

Ref 9.00 dBm

Center 2.472 GHz

H#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth
16.369 MHz

Total Power 1.85 dBm

Transmit Freq Error
x dB Bandwidth

-17.406 kHz OBW Power
19.20 MHz x dB

99.00 %
-26.00 dB

STATUS.

6 MBPS Low channel

I Agilent Spectruen Anshzer - Occupred BW

6 MBPS High channel

I 033058 15
Center Freq: 2.412000000 GHz Radio Std: None

GHz
o Trig: Free Run Avg|Hold:>1010

AFGainlow * #Aten: 30 dB Radie Device: BTS

Ref 9.00 dBm

Center 2.412 GHz

H#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth

16.379 MHz
Transmit Freq Error
x dB Bandwidth

Total Power 3.07 dBm

-7.057 kHz OBW Power
19.64 MHz xdB

99.00 %
-26.00 dB

STATUS.

5,2016

I Agilent Spectruen Anshzer - Occupred BW

I 03:32:54 PMMar 15, 2016
Center Freq: 2.472000000 GHz Radio Std: None

o Trig: Free Run Avg|Hold:>1010

SAtten: 30 dB

Center Freq 2.472000000 GHz

AFGainiLow Radio Device: BTS

Ref 9.00 dBm

Center 2.472 GHz

H#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth
16.362 MHz

Transmit Freq Error -10.631 kHz OBW Power
x dB Bandwidth 19.24 MHz xdB

Total Power 1.45 dBm

99.00 %
-26.00 dB

STATUS.

54 MBPS Low channel

54 MBPS High channel

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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802.11n HT20
=

N Agilent Spectrum Analyzes - Ocoupstd B il
E 03:37:01 PMMar 15,2016

B gilent Spectrum Anshzes - Occupsed B
Conter Freg: 2.472000000 GHz Radlo Std: None

Center Freq 2.412000000 GHz eq: 2412000000 GHz Radie

Center Freq 2.472000000 GHz

Ce) Trig: FreeRun Avg|Hold:>1010
#MFGain-Low #Atten: 30 dB Radio Device: BTS

Ref 9.00 dBm

Center 2.412 GHz

H#Res BW 430 kHz #VBW 1.3 MHz

QOccupied Bandwidth Total Power 1.91 dBm
17.545 MHz

Transmit Freq Error -3.363 kHz OBW Power 99.00 %

x dB Bandwidth 20.62 MHz x dB -26.00 dB

Msa STATUS.

Ce) Trig: FreeRun Avg|Hold:>1010
#MFGain-Low #Atten: 30 dB

Ref 9.00 dBm

Center 2.472 GHz
HRes BW 430 kHz

Occupied Bandwidth

17.520 MHz
Transmit Freq Error -14.857 kHz
x dB Bandwidth 20.16 MHz

#VBW 1.3 MHz

Total Power

OBW Power 99.00 %
x dB -26.00 dB

STATUS.

MCSO0 Low channel

MCSO0 High channel

B Agilent Spectrun Analyzes - Occupsed BW
I 033953 15,2016

Center Freq: 2.412000000 GHz Radio Std: None
o Trig: Free Run Avg|Hold:>1010

AFGainlow * #Aten: 30 dB Radie Device: BTS

1 2.41072 GHz
Ref 9.00 dBm -12.807 dBm|

Center 2.412 GHz

H#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power 0.95 dBm

17.449 MHz

I Agilent Spectruen Anshzer - Occupred BW

U3:4L:1% PMMar 15, 2016

Center Freq: 2.472000000 GHz Radio Std: None
o Trig: Free Run Avg|Hold:>1010

FGainow | #Aten: 30 B

Ref 9.00 dBm

Center 2.472 GHz
HRes BW 430 kHz

Occupied Bandwidth
17.425 MHz

Radio Device: BTS

#VBW 1.3 MHz

Total Power

Transmit Freq Error 425 Hz OBW Power 99.00 %
x dB Bandwidth 20.11 MHz xdB -26.00 dB

Transmit Freq Error -14.776 kHz OBW Power 99.00 %
x dB Bandwidth 19.78 MHz xdB -26.00 dB

=3 STATUS. =3 STATUS.

MCS7 Low channel MCS7 High channel

Prepared For: LS Research Name: Sterling-LWB

Report: 316051 Model: Sterling-LWB

LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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C.2.7 — Transmitter unwanted emissions in the out-of-band domain

March 18" — May 19", 2016

Temp./R.H. 20 - 25° C / 30-60% R.H.

Technical

Requirement 4.3.2.8

Section

Additional 1. Normal conditions

Notes 2. Used ACP function of spectrum analyzer

Normal Temperature:

BLE

BLE

s 2402.0 -18.4 20 -26.4 -10.0 36.4 -18.5 20 -165 -200 265
' 2480.0 -48.1 20 -26.1 -10.0 36.1 -28.1 20 -26.1 200 26.1
WLAN
A. 802.11b

1MBFPS

223 Low Edge -22.2 20 -20.2 -10.0 10.2 -28.5 20 -275 -20.0 7.3
- Upper Edge -27.3 2.0 -25.3 -10.0 153 -31.3 2.0 -29.3 -20.0 9.3
11MBPS

_— Low Edge -22.7 2.0 -20.7 -10.0 10.7 -30.3 20 -28.3 -20.0 83
- Upper Edge -26.8 20 -24.8 -10.0 148 -316 20 -29.6 -20.0 9.6

Prepared For: LS Research Name: Sterling-LWB

Report: 316051 Model: Sterling-LWB

LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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B. 802.11g

BMBPS

323 Low Edge -129 20 -10.9 =100 09 -254 20 -23.4 -20.0 34
. Upper Edge -13.0 20 -11.0 -10.0 10 -26.7 20 -247 -20.0 47
S4MBPS

Low Edge -14.1 20 -12.1 =100 21 =270 20 -25.0 -20.0 5.0
Upper Edge -15.3 20 -13.3 -10.0 3.3 -30.1 2.0 -28.1 -20.0 B.1

222

C. 802.11n HT20

Low Edge -14.3 20 -12.3 -10.0 23 -28.8 20 -26.8 -20.0 6.8
Upper Edge -12.7 20 -10.7 -10.0 0.7 -26.5 20 -24.5 -20.0 45

MCSY

222 Low Edge -143 20 -12.3 -10.0 23 -28.8 20 -26.8 -20.0 6.8
' Upper Edge |  -145 20 -125 -10.0 25 -27.0 20 -25.0 -20.0 50
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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Screen Captures
BLE

b < EIN r 06:55:55 PM May 19, 2016
Offset Freq 3.605000 MHz Center Freq: 2.402000000 GHz Radio Std: None

" Ce) Trig: Fres Run Avg|Hold:>1010
PA 1FGainiLow sAiten: 30 4B Ext Gain: -10.00 4B

SEIN v
Center Freq: 2.480000000 GHz Radic Std: None
Ce) Trig: Fres Run Avg|Hold:>1010
Radio Device: BTS IFGain:Low @Atten: 30 dB Ext Gain: -10,00 dB
Ref 0.00 dBm -

Radio Device: BTS
2.4800 GHz
Ref 0.00 dBm -25.767 dBm

Center 2.402 GHz
#Res BW 1 MHz

Span 20 MHz Center 2.48 GHz
#VBW 3 MHz Sweep 20 ms #Res BW 1 MHz
ACP-IBW

Total Carrier Power 719 dBm/

Span 20 MHz
#VBW 3 MHz Sweep 20 ms
Total Carrier Power / MHZ ACP-IBW
Lower Upper
Filter ot g ' dBm__ dBc__ dBm Carrier Power

Carrier Power

Lower
dBm

STATUS.

Lower Band-edge

STATUS.

Upper band-edge

WLAN

A. 802.11b

Agilent Spectrum Analyzer - ACP

I . 03:32:00 PM Mar 18, 2016
Center Freq: 2.412000000 GHz Radio Std: None ViewDisplay

- Free Run AvglHeld>100/100
WGainLow  #Aten: 30 4B Ext Gain: -10.00 d

Agilent Spectrum Analyzer - ACP
Radio Device: BTS F
Ref 40.00 dBm

NEE INT T 03:47:37 PMMar 18, 2016
Freq: 2472000000 GHz Radio 5td: None TraceDstector

Te0aEm |

Ext Gain: -10.00 dB  Radio Device: BTS

Ref 40.00 dBm

e e e

Center 2.412 GHz Span 100 MHz
#Res BW 1 MHz #Sweep 20.66 ms
Total Carrier Power d Center 2.472 GHz
Carrier P

#Res BW 1 MHz
Filter

Span 100 MHz|
#Sweep 20.66 ms
Total Carrier Power

Filter

Carrier Power

MsG L File <9998839999_0000 png> saved

STATUS

1 MBPS Lower Band-edge 1 MBPS Upper band-edge

Prepared For: LS Research
Report: 316051

Name: Sterling-LWB
LSR: C-2393

Model: Sterling-LWB

Serial: 15, 23 26, 29, 32, 42, 47
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Agilent Spectrum Analyzer - ACP

03,7500 P Mar 15, 2016
‘Center Freq: 2.412000000 GHz Radie Std: None
S Trig:FreeRun ‘AvglHold:> 1007100
IFGainLow | #Amen: 30 45 ExtGain: -10.00 dB _ RadioDevice:BTS

Ref 40.00 dBm

Center 2.412 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 20.66 ms

Total Carrier Power 2 v i ACP-IBW

Lower

arrier Power Filter P
Bmi 1 i

Trace/Detector

SelectTraoe.
1

Clear Write
I
Average
I

Max Hold

Agilent Spectrum Analyzer - ACP
T A 7 03,4520 P Mar 15, 2016
Center Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radis Std: None
S Trig:FreeRun ‘AvglHold:> 1007100
#iman: 30 dB ExtGain: -10.00 dB _ RadioDevice:BTS

Ref 40.00 dBm

Center 2.472 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 20.66 ms

Total Carrier Power

rmier Power
458 dBm/ 1391 M T

STATU

Trace/Detector

SelectTraoe.

11 MBPS Lower Band-edge

11 MBPS Upper band-edge

B. 802.11g

Agilent Spectrum Analyzer - AP
244 Mt 1
Center Freq: 2.412000000 GHz Radio Std: None
e T AvglHold>100/00
IFGain:Low #Amen: 30 dB Ext Gain: -10.00 dB  Radio Device: BTS

Ref 40.00 dBm

Center 2412 GHz Span 100 MHz
#Res BW 1MHz #VBW 3 MHz #Sweep 20.66 ms

Total Carrier Power g ACP-IBW

Carrier Power Filter
;

5

Peak Search

Next Pk Right|

B 25ient Spectnm Anabae - ACP

I e 7 O7:04:43 P Rar 16,
Mech Atten 30 dB Center Freq: 2.472000000 GHz Radio Std: None
Trig: Free Run AvglHold:>10/10

#Atten: 30 dB Ext Gain: -10.00dB  Radio Device: BTS

Ref 40.00 dBm

Center 2,472 GHz
#Res BW 1 MHz #VBW 3 MHz
Total Carrier Power dBm/ 16 40 MHz ACP-IBW

Lower
Carrier Power Filter  Offset Freq  Integ BV

i

Next Pk Right|

6 MBPS Upper band-edge

Agilent Spectrum Analyzer - ACP
2 v F 410523 PM M 15, 2016
412000000 GHz Radio Std: Nona
- ree Run AvglHold:>100/100
FGainLow  #Amen:30 45 Ext Gain: -10.00 dB

Ref 40.00 dBm

Center 2.412 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 20.66 ms

Total Carrier Power 3 ACP-IBW

Lower Upper
Carrier Power Filter 0 B an e
124 16.40 MHz OF

TraceiDetector

SelectTmne’
i

Clear Write

I
Average
I

Max Hold

»

More,

B Agient Spectram Anabass - ACP
; 07.08:20 PMwar 16, 2016
Mech Atten 30 dB ‘Center Fregq: 2472000000 GHz Radio Std: None
% Trig: Free Run AvglHold:>1010
[FGainiLow __ #Atten: 30 dB Ext Gain: -10.00 4B

.4697 GHz
8.1581 dBm

Center 2472 GHz ‘Span 100 MHz
#Res BW 1 MHz Sweep 20 ms,

Total Carrier Power E d 0MHz ACP-IBW
Lower
Carrier Power Fiter ¢ g dBc  dBm
3 16.40 MHz
16 40 MHz

selectTraee.

Clear Write

Average

VIE\OIIBW.
Trace On

54 MBPS Lower Band-edge

54 MBPS Upper band-edge

Prepared For: LS Research

Name:

Sterling-LWB

Report: 316051

Model:

Sterling-LWB

LSR: C-2393

Serial:

15, 2326, 29, 32, 42, 47
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BN Agienst Spectrum Analyzes - ACP

C. 802.11nHT20

B tere Specrum Ambyee - ACP

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 1 MHz
Total Carrier Power 14061 dBm/ 1

Carrier Pows Filter

IFGain:Low

Center Freq: 2412000000 GHz
% Trig: FreeRun
#Atten: 30 dB

#VBW 3 MHz

ACP-IBW

Lower
Integ BW dBc _ dBm
[

17.55 MHz

ST

Avg|Hold:>100/100
Ext Gain: -10.00 d8

12:52:52 PMMar 22, 2016

Radio 5td: None

L

Radio Device: BTS Select Trace
»

Span 100 MHz
Sweep 20.66 ms

Upper

dBc  dBm  Filler

Marker 1 2.4835 GHz

Center 2.472 GHz
#Res BW 1MHz

Carrier Power

Total Carrier Power 7.

Center Fre:
Trig: Free Run

IFGainLow * #Aten: 30 dB

Ref 40.00 dBm

#VBW 3 MHz

dBy 1

Filter

2472000000 GHz

07:15:57 PM Mar 16,2016
Radio Std: None
Avg|Hold:>1010

Ext Gain:-10.00d8  Radio Device: BTS

Span 100 MHz|
Sweep 20 ms

ACP-BW

Lower

US|

Trace/Detector

salectTmne’
1

MCSO0 Lower Band-edge

MCS0 Upper band-edge

BN Agienst Spectrum Analyzes - ACP

IFGain:Low

Center Freq: 2.412000000 GHz
N Trig: Free Run Avg|Hold:>100/100.
#atten: 30 4B Ext Gain: -10.00 dB

=37
12:49:33 PMMar 22, 2016
Radio 5td: None

Radio Device: BTS

BN Agienst Spectrum Analyzes - ACP

Marker 1 2.4835 GHz

Center Freq: 2.472000000 GHz
AvglHold:>10/10
Ext Gain: -10.00 dB

' Trig: Free Run

\FGainLow _#Atien: 30 dB

Ref 40.00 dBm

Center 2.412 GHz Span 100 MHz
#Res BW 1 MHz

#VBW 3 MHz Sweep 20.66 ms

Total Carrier Power

311 dBimy MHz ACP-IBW

Lower U
dBm__ dBe
1426

pper
Carrier Power

dBm

Filter

Ref 40.00 dBm

Center 2472 GHz
#Res BW 1 MHz

Total Carrier Power

Carrier Power

ST

#VBW 3 MHz
ACP-BW

Radio Device: BTS

Span 100 MHz
Sweep 20 ms|

Lower

5

> || aF |
07.18:19 PM Mar 16, 2016
Radio 5td: None

MCS7 Lower Band-edge

MCS7 Upper band-edge

Prepared For: LS Research

Report: 316051

Name: Sterling-LWB

LSR: C-2393

Model: Sterling-LWB

Serial: 15, 23 26, 29, 32, 42, 47

Page 60 of 77




C.2.8 — Transmitter unwanted emissions in the spurious domain

March 9" — May 27", 2016
Temp./R.H. | 20 - 25° C / 30-60% R.H.

Technical
Requirement
Section

1. See section C1.9 of the report for BLE transmitter spurious measurements, classic Bluetooth
Sl measurements are leveraged for BLE due to higher output power and similar spectral
characteristics.

Notes 2. Three orthogonal positions of device measured radiated.
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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Radiated Measurements (WLAN):

Note: Highest Emissions measured are reflected in the below plots, Low and High
Channel plots and measurements were recorded.

A. 30 MHz to 1000 MHz

Chip Antenna

Note: Emissions seen within this range was determined not to be a function of the radio.

Agilent Spectrum Analyzes - Swepl SA
Marker 1 199.081954098 MHz
PHI

0: Fast gy Trig:FreeRun
PREAP IFGain-High * MAmen: 0 4B

Ref 66.99 dBpVim

Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 17.33 ms (20000 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 17.33 ms (20000 pts)|

30 to 200 MHz

et Specirm Ayzer - Sweph
1 e q 22115 s 25, 2016
ashEsarh Marker 195003795190 MHz v Type: Log. L Pesk Search

: Fast Ly
PREAMP IFGain-High

S B
EXs &
Els

Ref 66.99 dBpVim

AHANN

Stop 200.00 MHz Start 30.00 MHz Stop 200.00 MHz

AHANN

Agilent Spectrum Analyzer - Swept SA

Marker 1 146.923346167 MHz Avg Type: Log-Pur
T T Trig:Free Run AvglHeld> 1001100
PREANP \FGainciigh *_ #Atten: 0 dB

Ref 66.99 dBpVim

Start 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Horizontal (Radio OFF)

Vertical (Radio OFF)

Marker 1 87.224861243 MHz Ay Type: Log-Pum 5 A Peaksearch
ROV 11ig; Fres Run AvglHold= 100100
PREAMP IFGaincliigh ~ HAtten: 0 dB.

Agilent Spectrum Analyzer - Swept SA
Peak Search

H
5
3
&
H
5
3
&

Ref 66.99 dBpVim

z
1
: £

-
Mkr—RefLvi

Stop 200.00 MHz Start 30.00 MHz Stop 200.00 MHz
ms (20000 pts) #Res BW 100 kHz #VBW 300 kHz ee| ms (20000 pts)

Horizontal (Radio ON) Vertical (Radio ON)

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47
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Agilent Spectrum Analyzer - Swept SA

L —_—
Marker 1 951.957597880 M B +11g:Fras Run

Fam Ly
pREANP \FGaincigh *_ #Atten: 0 dB

Ref 66.99 dBpVim

Start 200.0 MHz
#Res BW 100 kHz #VBW 300 kHz

200 to 1000 MHz

Agilent Spectrum Analyzer - Swept SA

Pask Search Marker 1 904.515225761 MHz
i

g Typa: Log-Pur ¥ g Typa: Log-Pur

AvglHeldz 1001100 Srem o) Trig FreeRun AvglHeldz 1001100

m oncans asgs i 48

dBpVim Ref 66.99 dBpVIm
Next Pk Right

Mkr—RefLvl
Stop 1.0000 GHz m Start 200.0 MHz Stop 1.0000 GHz

Sweep 77.33 ms (20000 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 77.33 ms (20000 pts)

Horizontal Vertical

Note: The display line in the above plots indicates the limit with respect to the highest peak found. All
other measurements are noise floor and meet the limits of Table 4 in ETSI 300 328 VV1.9.1.
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1000 MHz to 12750 MHz

Note: Plots presented are those when in 802.11b (1IMBPS) since it was determined that it is the worst case
combination of modulation and output power.

Agilen. Spectrum Analyze - Swepl SA

Aug Type: Voltage

Marker 1 2.370628045732 GHz A EET

R Faw e Trig: Free Run
IFGain:High

FREANP Hasen: 0 dB

Ref 66.99 dBpVim

Start 1.0000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

Sweep 54.00 ms (30002 pts)

1000 to 2372 MHz

Agtent Spectrum Analyzer - Swept 5
Peak Search Aug Type: Voltage

Marker 1 2.371954268191 Gz AvglHold:» 1001100

FREANP

R Faw e Trig: Free Run
(FGalncHigh ~ #Atten: 0 dB
NextPeak

]
Next Pk Right

Ref 66.99 dBpVim

Mkr—RefLVI

Stop 2.3720 GHz Start 1.0000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

Peak Search

NextPeak

Next Pk Right
Mkr—RefLVI

Stop 2.3720 GHz

Sweep 54.00 ms (30002 pts)

Horizontal (Reduced VBW)

Vertical (Reduced VBW)

Agilent Spectrum Analyzer - Swept SA

Avg Type: Voltage
Trig: Fras Run AvglHold> 1601100

Marker 1 2515270230992 GHz
ol | #Amen: 0 4B

PREANP I Galn:

Ref 66.99 dBpVim

Start 2.5114 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

2511.4 to 4000 MHz

29, 2015

Agilent Spectrum Analyzer - Swept SA
Peak Search Avg Typs: Volage

Marker 1 2.371954268191 GHZ Av:lnaldﬂwmo

PREAMP

tot o Trig: Fres Run
WFGalnigh  #ARen: 0 4B

Ref 66.99 dBpVim

Stop 4.0000 GHz
Sweep 58.00 ms (30002 pts)

Start 1.0000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

Stop 2.3720 GHz

Sweep 54.00 ms (30002 pts)
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Agilent Spectrum Analyzer - Swept SA

Marker 1 12.678507596068 z B +11g:Fras Run

Fam Ly
\FGaincigh *_ #Atten: 0 dB

Ref 76.99 dBpVim

Start 4.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

4000 to 12750 MHz

Agilent Spectrum Analyzer - Swept SA

g Type: Log-Pur

Marker 1 12.701593684838 GHz Aug Typa: Log-Par
AvglHold=» 1001100 et

b Trig:Free Run AvglHold> 1001100
\FGaincigh *_ #Atten: 0 dB

Ref 76.99 dBpVim

Stop 12.750 GHz
Sweep 15.67 ms (23500 pts)

Start 4.000 GHz
#Res BW 1.0 MHz

Stop 12.750 GHz

#VBW 3.0 MHz Sweep 15.67 ms (23500 pts)

staTus

staTus

Horizontal Vertical
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Antenna Port Terminated

C. 30 MHz to 1000 MHz
Note: Emissions seen within this range was determined not to be a function of the radio.

Agilent Spectrum Analyzer - Swept SA
Marker 1 200.000000000 MHz
PHI

Ref 66.99 dBpVim

Start 30.00 MHz
#Res BW 100 kHz

: Fast Cp)
IFGain-High

#VBW 300 kHz

30 to 200 MHz

Agilent Spectrum Analyzer - Swept SA
Marker 1 194.330216511 MHz
PHI

g Type: Log-Pwr
100100 : Fast Cp)
IFGain-High

oldz>

Trig:Fi
#hman: 0 4B

Ref 66.99 dBpVim

Stop 200.00 MHz
Sweep 17.33 ms (20000 pts)

Start 30.00 MHz
#Res BW 100 kHz

#VBW 300 kHz

g Type: Log Pwr
Trig: Free Run AvglHold> 1001100
Hian: 0 4B

Stop 200.00 MHz
Sweep 17.33 ms (20000 pts)

Horizontal

Vertical

Agilent Spectrum Analyzer - Swept SA

Marker 1 979.438971949 MHz
PHD:
PREAMP IFGai

Ref 66.99 dBpVim

Start 200.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

200 to 1000 MHz

Agilent Spectrum Analyzer - Swept SA

Peak Search

Avug Type: Log-Pyr Marker 1 977.558877944 MHz

FI
¥ Trig:Free Run AvglHoldz 100100 RO Frmt o
#Atten: 0 4B PREANP IFGain:High

W
/im

Ref 66.99 dBpVim

|| NextPkRight
Mkr—RefLv|
Stop 1.0000 GHz m

Sweep 77.33 ms (20000 pts)
arus

Start 200.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Avg I'ype:Log-Pwr Peak Search
Trig: Frae Run AvglHold> 1001100

#Atten: 0 dB

Stop 1.0000 GHz
Sweep 77.33 ms (20000 pts)
s

Horizontal

Vertical

Note: The display line in the above plots indicates the limit with respect to the highest peak found. All
other measurements are noise floor and meet the limits of Table 4 in ETSI 300 328 VV1.9.1.
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D. 1000 MHz to 12750 MHz
Note: Plots presented are those when in 802.1b (IMBPS) since it was determined that it is the worst case

combination of modulation and output power.

1000 to 2372 MHz

Agilent Spectrum Analyzer - Swept SA

[ /36143595 g Typa: Voltage
Marker 1 2361435952135 -hs o) Trig: Free Run Avg|Hold> 100100
PREAMP IFGainHigh  HAtten: 0 4B

Ref 66.99 dBpVim

Start 1.0000 GHz Stop 2.3720 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 54.00 ms (30002 pts)

=3 starUs

Agilent Spectrum Analyzer - Swept SA
Marker 1 2.239469217693 GHz Aug Typa: Voltage
PHI

Pt o Trig:FreeRun AvglHold> 1001100
pREANP \FGaincigh *_ #Atten: 0 dB

Ref 66.99 dBpVim

Start 1.0000 GHz Stop 2.3720 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 54.00 ms (30002 pts)

=3 starUs

Horizontal (Reduced VBW)

Vertical (Reduced VBW)

2511.4 to 4000 MHz

Agilent Spectrum Analyzer - Swept SA

[ 4401 g Type: Voltaga
Marker 1 3.507 741068531 GHz _ o Trig: Free Run AvaHare>100H00
pREANP I GainiLow

Ref 66.99 dBpVim

Start 2.5114 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz

Stop 4.0000 GHz
Sweep 58.00 ms (30002 pts)

=3 starUs

Agilent Spectrum Analyzer - Swept SA
Marker 1 3.592782233326 GHz Aug Typa: Voltage
PHO: F

T Trig: Free Run AvglHoldz 1001100
PREAMP 5 Gain:Low

Ref 66.99 dBpVim

Start 25114 GHz Stop 4.0000 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 58.00 ms (30002 pts)

=3 starUs

Horizontal (Reduced VBW)

Vertical (Reduced VBW)
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4000 to 12750 MHz

Agilent. Spectrum Analyze - Swepl SA Agilent. Spectrum Analyze - Swepl SA

Marker 1 12.688933571641
L

: AvgTypeiLogPwr 7 [ er 7 35985 i Avg Type: Log-Pur
W 1 ig:Free Run AvglHold>100H00 Marker 1 1272244503596 W 1 ig:Free Run AvglHold>100H00
b Wamen:0 4B b Wamen:0 4B

Ref 76.99 dBpvim dB m Ref 76.99 dBpvim

Start 4.000 GHz Stop 12.750 GHz Start 4.000 GHz Stop 12.750 GHz
#Res BW 1.0 MHz ‘Sweep 15.67 ms (23500 pts)| #Res BW 1.0 MHz ‘Sweep 15.67 ms (23500 pts)|

= staTus = staTus

Horizontal Vertical
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C.2.9 — Receiver spurious emissions

March 9" - May 27", 2016

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Technical
Requirement 4.3.2.10
Section

1. See section C1.10 of the report for BLE transmitter spurious measurements, classic Bluetooth
Additional measurements are leveraged for BLE due to higher output power.
2. Three orthogonal positions of device measured radiated.

Notes 3. Reduced VBW dutilized to reduce noise floor for identifying emissions. Final measurements use
test procedure.
Prepared For: LS Research Name: Sterling-LWB
Report: 316051 Model: Sterling-LWB
LSR: C-2393 Serial: 15, 23 26, 29, 32, 42, 47
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Radiated Emissions (WLAN):

Note: Highest Emissions measured are reflected in the below plots, Low and High
Channel plots and measurements were recorded.

A. 30 MHz to 1000 MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 103.962198110 n B +11g:Fras Run

fat T
pREANP \FGaincigh *_ #Atten: 0 dB

Ref 66.99 dBpVim

Start 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Chip Antenna

30 to 200 MHz

Agilent Spectrum Analyzer - Swept SA

L1z 016 g A
'\Auy Type: Log-Pur L Marker 1 190.071503575 MHz
PHD:

Aug Type: Log-Pur
walHold> 100100 A

P
¥ Trig: Frae Run walHold> 100100

fat T
pREANP \FGaincigh *_ #Atten: 0 dB

Ref 66.99 dBpVim

Stop 200.00 MHz Start 30.00 MHz Stop 200.00 MHz
Sweep 17.33 ms (20000 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 17.33 ms (20000 pts)

Horizontal Vertical

B0 Ton e Trig: FreeRun
WGainHigh _ #imen: 0 4B

Ref 66.99 dBpVIim

Start 200.0 MHz
#Res BW 100 kHz HVBW 300 kHz

AvglHold:>100/%00

200 to 1000 MHz

giers S Analyees - Smeps S

M [ - Paak Search

g Type: Log P Marker 1 872,358617931 MHz g Type: Log-Pur eak Searc)
T ig:Free Run AvglHold> 1901100

= Trg
PRERRE B Gainigh " #Asten: 0 48

Ref 66.99 dBpVim

Next Pk Right

Next Pk Left|

e |

Stop 1.0000 GHz Start 200.0 MHz Stop 1.0000 GHz
Sweep 77.33 ms (20000 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 77.33 ms (20000 pis)|

Ref 66.99 dByiVim

Start 200.0 MHz
#Res BW 100 kHz #VBW 300 kHz

Horizontal (Radio OFF) Vertical (Radio OFF)

g Type: Log-Bur Peak Search
vl 1001100

Next Pk Right

Next Pk Left|

Mkr—-RefLvi

Stop 1.0000 GHz Start 200.0 MHz
33 ms (20000 pts) BRes BW 100 kHz HVBW 300 kHz

Horizontal (Radio ON) Vertical (Radio ON)
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B. 1000 MHz to 12750 MHz

Procedure: 5.3.11.2.1.3
Substitution Method: C.3

Frequency (MHz) | Height (m) ::e';"r::; m‘:i IG:E;ImJ cat:f;;’“ A"tEt"d"‘; }GE'" Power (dBm) | Limit (dBm) N:::;i" Ant.Pol | Channel Notes
7416.0 135 0.00 -65.50 -175 11.01 -56.24 -47.00 9.24 H 13 Chip
7416.0 146 0.00 -70.20 -175 11.01 -60.94 -47.00 13.94 v 13 Chip
7236.0 141 0.00 -75.00 175 11.10 -65.65 -47.00 18.65 H 13 |PortTerm.
3600.0 138 0.00 -79.00 -175 11.10 -69.65 2265 v 13 |PortTerm.
3618.0 111 0.00 -57.00 -1.07 9.87 -48.20 -47.00 1.20 H 1 Chip
3618.0 138 0.00 -57.80 -1.07 9.87 -49.00 -47.00 2.00 v 1 Chip
3708.0 119 0.00 -60.00 -1.07 5.62 -51.45 -47.00 4.45 H 13 Chip
3708.0 168 0.00 -61.60 -1.07 9.62 -53.05 -47.00 6.05 v 13 Chip

Agilent Spectrum Analyzer - Swept SA

Marker 1 3.618012732909 GHz
Pl

et o Trig FreeRun
I GaincHigh

#Amen: 0 4B

Ref 86.99 dBpVim

Start 1.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

Avg Type: Voltage
AvglHoldz 100100

1000 to 4000 MHz (Reduced bandwidth)

Agilent Spectrum Analyzer - Swept SA
Marker 1 3.618112729576 GHz
Pl

et o Trig FreeRun
I GaincHigh

#Amen: 0 4B

Ref 86.99 dBpVim

Stop 4.000 GHz
Sweep 116.0 ms (30002 pts)

Start 1.000 GHz
Res BW (CISPR) 1 MHz

starUs =

#VBW 30 kHz

Avg Type: Voltage
AvglHoldz 100100

Stop 4.000 GHz
0 ms (30002 pts)|

Horizontal

Vertical

Agilent Spectrum Analyzer - Swept SA
Marker 1 7.415822134073 GHz

PHO: -

PREANMP

Trig: Frae Run

st
[FGain:Low  BAtten: 0 dB

Ref 59.99 dBpVim

Start 4.000 GHz

#Res BW 1.0 MHz #VBW 30 kHz

Avg Typa: Log-Pur
AvglHoldz 1001100

4000 to 12750 MHz (Reduced bandwidth)

Agilent Spectrum Analyzer - Swept SA
Peak Search

Trig: Frae Run
Watten: 0 dB

Marker 1 12.701873395780 GHz
PHO:

=
PREANMP ¥ Gain:Low

Mkr1 7.41
4

Ref 59.99 dBpVim

Stop 12.750 GHz
Sweep 228.0 ms (30000 pts)

us

Start 4.000 GHz

#Res BW 1.0 MHz #VBW 30 kHz

Avg Typa: Log-Pur
AvglHoldz 1001100

Stop 12.750 GHz
228.0 ms (30000 pts)

Horizontal

Vertical

Prepared For: LS Research

Name: Sterling-LWB

Report: 316051

Model: Sterling-LWB

LSR: C-2393

Serial: 15, 23 26, 29, 32, 42, 47

Page 71 of 77




30 MHz to 1000 MHz

Marker 1 199.081954038 MHz
TFast e 17ig: Free Run
IFGaincHigh

" WAtten: 0 4B

PREANMP

Ref 66.99 dBpVim

Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz

Avg Typa: Log-Pur
AvglHoldz 1001100

Antenna Port Terminated

30 to 200 MHz

Eaak Searh Marker 1 95.903795190 MHz

PREANMP IF

NextPeak
Ref 66.99 dBuVImM

Stop 200.00 MHz
33 ms (20000 pts),

Start 30.00 MHz
#Res BW 100 kHz

Avg Typa: Log-Pur
Trig: Frae Run AvglHoldz 1001100

" WAtten: 0 4B

Fast ¢
GaincHiigh

=
g )i

Stop 200.00 MHz

#VBW 300 kHz 3 ms (20000 pts)

Agilent Spectrum Analyzer - Swept SA
Marker 1 102.151607580 MHz
PHI

0:Faxt gy Trig: Free Run
I GaincHigh

PREANMP #hsen: 0 4B

Ref 66.99 dBpVim

Start 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz

g Type: Log Pwr
AvglHold> 1001100

Sweep 17.33 ms (20000 pts)

stATUS

Agilent Spectrum Analyzer - Swept SA

PREANMP I

Ref 66.99 dBpVim

Start 30.00 MHz
#Res BW 100 kHz

Stop 200.00 MHz

Marker 1 101.786089304 MHz
PHI

g Type: Log Pwr Peak Search
Trig: Free Run AvglHold> 1001100

: Fast Ly
GaincHigh ~_ FAten: 0 4B

HH

%

Stop 200.00 MHz
Sweep 17.33 ms (20000 pts)

stATUS

#VBW 300 kHz

Horizontal (Radio ON)

Vertical (Radio ON)

Agiert Spectrum Analyzer - Swept SA
Marker 1 956.597829831 MHz
PHD:

et o Trig:FreeRun
FGainciigh

PREAMP #Atten: 0 dB

Ref 66.99 dBpVim

Start 200.0 MHz

#Res BW 100 kHz #VBW 300 kHz

Aug Type: Log-Pur
AvglHold> 1001100

Sweep 77.33 ms (20000 pts)

stATUS

200 to 1000 MHz

Agiert Spectrum Analyzer - Swept SA

PREAMP IF

Ref 66.99 dBpVim

Stop 1.0000 GHz Start 200.0 MHz

#Res BW 100 kHz

Marker 1 935.796789839 MHz
PHD:

Peak Search
Next Pk Right

Aug Type: Log-Pur
¥ Trig: Frae Run AvglHold> 1001100

fat T
GaincHigh __ RAtten: 0 48

Mkr—RefLvl

Stop 1.0000 GHz
Sweep 77.33 ms (20000 pts)

stATUS

#VBW 300 kHz

Horizontal (Radio OFF)

Vertical (Radio OFF)
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Agilent Spectrum Analyzer - Swept SA

Marker 1 966.038301915 M Trig: Free Run

O: Fast Ly
IFGainHigh *_ BAwan: 0 4B

PREANMP

Ref 66.99 dBpVim

Start 200.0 MH:

#Res BW 100 kHz #VBW 300 kHz

Agilent Spectrum Analyzer - Swept SA

fug Type: Log-Pur [ 7
Pt [PTOREACTE T, ...

O: Fast Ly
pRERHP IFGainHigh *_ BAwan: 0 4B

Ref 66.99 dBpVim

Stop 1.0000 GHz
Sweep 77.33 ms (20000 pts)

Start 200.0 MHz

#Res BW 100 kHz #VBW 300 kHz

g Type: Log Pwr
AvglHold> 1001100

Stop 1.0000 GHz
Sweep 77.33 ms (20000 pts)

Horizontal

(Radio ON)

Vertical (Radio ON)

D. 1000 MHz to 12750 MHz

Marker 1 3.618012732909 GHz
HHO.

Fast g Trig: Fras Run
WFGalacHigh

* #Amen: 0 4B

Ref 86.99 dBpVim

Start 1.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

L]

1000 to 4000 MHz (Reduced bandwidth)

Ava Type: Voltage Marker 1 3.618012732909 GHz
AvglHold:> 1001100 BNO: Fost a Trig: Fres Run
\FGalncigh

* #Amen: 0 4B

Ref 86.99 dBpVim

Stop 4.000 GHz
Sweep 116.0 ms (30002 pts))

Start 1.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

fvg Type: Voltage
AvglHold> 1001100

Stop 4.000 GHz
Sweep 116.0 ms (30002 pts))

Horizontal

Vertical

Agiert Spectrum Analyzer - Swept SA

Marker 1 7.416177794074 _ N 7rig: Fres Run

PREANP I Gain:Low __ #Atten:0 o

Ref 61.99 dBpVim

Start 4.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

4000 to 12750 MHz (Reduced bandwidth)

Agiert Spectrum Analyzer - Swept SA

Aug Type: Voltage

AvaHare>100H00 Marker 1 7415177794004 GHz ¥ Trig: Frae Run

PREANP I Gain:Low __ #Atten:0 o

Ref 61.99 dBpVim

Stop 12.750 GHz
Sweep 336.0 ms (30002 pts)

Start 4.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz

fuig Typa: Voltage TracelDetector

4
AvglHold> 1001100

Select Trace |
4

ClearWrite
I

Trace Average |
I
I

Min Hold

ViewBlank
Trace On
Stop 12.750 GHz m

Sweep 336.0 ms (30002 pts)

Vertical
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C.2.10 — Receiver Blocking

Manufacturer LS Research
Date N/A
Operator Michael Hintzke
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Standard ETSIEN 300 328 v1.9.1
Technical
Requirement 43211
Section
Test Procedure -
Section 5.3.7 (Part of Adaptivity procedure)
Additional See section C.2.5 of this report as it is part of the Adaptivity procedure to show compliance to this
Notes requirement. (Adding the blocking signal)
Table 6: Receiver Blocking parameters
Equipment Type Wanted signal mean Blocking signal Blocking Type of
(LBT / non- LBT) power from companion frequency signal power | interfering
device [MHz] [dBm] signal
LBT sufficient to maintain the
link (see note 2) 2 ?f:e";ci jﬁ?E’ 35 cw
Non-LBT -30 dBm

NOTE 1: The highest blocking frequency shall be used for testing operating channels within the range
2400 MHz to 2 442 MHz, while the lowest blocking frequency shall be used for testing operating
channels within the range 2 442 MHz to 2 483,5 MHz. See clause 5.3.7.1.

NOTE 2. A typical value which can be used in most cases is -50 dBm/MHz.

C.2.11 — Geo-location capability

Manufacturer LS Research

Date N/A

Operator N/A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Standard ETSI EN 300 328 v1.9.1

Technical

Requirement 4.3.2.12

Section

Test Procedure

Section bl

ﬁg?{;gonal Manufacturer declares equipment does not have geo-location capability
Prepared For: LS Research Name: Sterling-LWB
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Appendix D - Uncertainty Summary

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

PARAMETER ETSI + Uncertainty  LSR £ Uncertainty

1 | Radio Frequency, from FO +1x10° +1.3x10”7

2 | Total RF conducted Power +1.5dB +1.38 dB

3 | RF conducted power density +3.0dB +1.38 dB

4 | Conducted spurious emissions +3.0dB +1.38 dB

5 | Radiated emissions +6.0 dB +4.87 dB

6 | Temperature +1° C +0.64° C

7 | Humidity 5% 2.9 %

8 | DC voltage +3 % +0.03 %

9 | Low frequency voltage +3 % +0.1 %
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Appendix E - References

Publication Year Title

Electromagnetic compatibility and Radio spectrum Matters
(ERM); Wideband transmission systems; Data transmission
ETSI EN 300 328 equipment operating in the 2,4 GHz ISM band and using

2015-02 : : . . .
v1.9.1 ( ) wide band modulation techniques; Harmonized EN covering
essential requirements under article 3.2 of the R&TTE
Directive
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END OF REPORT

Date Version | Comments Person
6/24/16 VO Initial Draft Release Coty
7/5/16 V1 Internal Review Comments Addressed Coty
7/17/16 V2 Internal Review Comments Addressed Coty
7/21/16 V3 Final Version Coty
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