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TEST REPORT_FCC Part 2, 90

Private Land Mobile Services

Report Reference No. .................... :

16898-3E

Report Revision History. ............... :

v Rev. 0: 14 March 2018
v" Rev. 1: 26 March 2018
v Rev. 2: 27 March 2018

Sophie Piao, LGLVJVW ,“'f?‘ gl
Compiled by (+ signature)................. -

Daniel Lee ys :j?:;—)l!/\/\-’\ )
Approved by (+ signature)................ Jeremy Lee /// /}Yi‘/?
Date of iSSUE .......oevvviiieiiiiiieciiee, . | March 2018
Total number of pages ........ccccceeeenn.
FCC Site Registration No.: CA5970
IC Site Registration No.: 5970A-2

Testing Laboratory.........cccccvveeeen.. :

LabTest Certification Inc.

AdAreSS ...eeieiiiieeeeeeeeeeeeeeee e :

3128-20800 Westminster HWY, Richmond, B.C. V6V 2W3 Canada

Applicant’s name............................ :

Dali Wireless, Inc.

AdAreSS .....ovveeeeeeeeeeeeeee e :

535 Middlefield Road, Suite 280, Menlo Park, CA 94025

Manufacture's Name

Dali Wireless (Canada) Inc.

AdAreSs ....oooeveeeeieeeeee e :

8618 Commerce Court, Burnaby, B.C. V5A 4N6, Canada

Test specification:

Standards ........oooovvveveieeeeieieeee, :

» FCC Part 2; 2018
» FCC Part 90; 2018

Test procedure .......cccoovveeeeviieeeenne, :

» ANSI/TIA-603- E-2016

» FCC KDB 935210 D05 Indus Booster Basic Meas v01r02:
October 27, 2017

Non-standard test method.............. :

N/A

Test Report Form(s) Originator-........ :

Jeremy Lee

Master TRF .....oooviiiiiiieeieeee e, :

1036_Rev2 — RF Report Template

Test item description:

Trade Mark .......ooovveeeiiiiiiiiiiiieeeeeeeees :

hd33™
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Model/Type reference ...................... :

hd33-2-PS-BC-10-1N-DO

requiremMent .........oooevcvveeeeeeeeeeesieeeen :

Serial Number ........cccooceeiiiiee : |10911105RA1B82001
[ O O | PR : |HCOHD332PSBC10A
Possible test case verdicts:
- test case does not apply to the test
i . IN/A
(o] o] [=To: SR :
- tesy object does meet the P (Pass)
(=10 U101 10 1=] o | (O :
- test object does not meet the F (Fail

Testing:

Date of receipt of test item ............... :

February 02, 2018

Date (s) of performance of tests....... :

February 02, 06 & 13, 2018

Revision History

Revision Date Reason For Change Author(s)
0 14 March 2018 Initial Data Sophie Piao & Daniel Lee
1 26 March 2018 Revised based on TCB response Jeremy Lee
2 27 March 2018 Revised based on TCB response Jeremy Lee

Device Under Test Description

Application for .......cccceeeviiiee e, :

PS 800/900 Remote Unit, Dual Band Medium Power DAS

Passing Transmit Frequency ............... :

851 MHz - 862 MHz
935 MHz - 941 MHz

Operating Transmit Frequency

FCC oo, :

851 MHz — 861 MHz
935 MHz — 940 MHz

Passing Receive Frequency

806 MHz — 817 MHz
896 MHz — 902 MHz

Operating Receive Frequency
FCC

806 MHz — 816 MHz
896 MHz — 901 MHz

Number of Channels ...........ccoevvvvnennnnn. :

As many as which can fit

Rated RF Output(e.i.r.p.) ..cocccevvverennnn :

33 dBm

Modulation TYpe ......ccccevvivveiniiinennnn :

P25 Phase | C4FM, CQPSK; P25 Phase Il HDQPSK
4FSK on Band 900 only
FM on Band 800 between 851 MHz — 854 MHz only

Equipment mobility ...........ccccoviiienn :

Fixed
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Operating condition...........ccccccvveveerinnnes :[-40to +50 °C
Mass of equipment (@) ......cccceevvvveeernnnne. 1< 22,7009
Dimension(W X D X H) 430 mm X 194 mm X 466 mm
Nominal Voltages for: 48V stand-alone equipment
48 V_combined (or host) equipment
Supply Voltage: AC Amps
48V _DC _3.125 Amps
If DC Power: ____Internal Power Supply
__ External Power Supply
___ Battery
[ Nickel Cadmium
U Alkaline
[ Nickel-Metal Hydride
UJ Lithium-lon
L] Other

Program details

Summary of testing:

Tests performed (name of test and test clause): | Testing location:

Conducted Measurement Client Site as Withess Testing
Radiated Emissions on Enclosure In SAC, Richmond

The tests indicated in Test Summary were performed on the product constructed as described below.

The test sections are the verbatim text from the actual data sheets used during the investigation. These
test sections include the test name, the specified test Method, a list of the actual Test Equipment Used,
documentation Photos, Results and raw Data. No additions, deviations, or exclusions have been made
from the standard(s) unless specifically noted.

Based on the results of our investigation, we have concluded the product tested complies with the
requirements of the standard(s) indicated. The results obtained in this test report pertain only to the item(s)
tested. LabTest does not make any claims of compliance for samples or variants which were not tested.

Description of Equipment Under Test and Variant Models

Description:
The hd33 800PS 900PS is a dual-band remote unit that provides 2 W of output power on each band.
The dual-band unit supports one or two bands in a sealed type 1 pluggable module chassis.

On the downlink path the hd33 PS remote receives an aggregated stream of digitized RF signals from an
UBIiT-hdHost PS or airHost PS, which it then converts into analog RF signals. Depending on the frequency
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band, the signal is amplified in the RF module and then sent out through simplex RF ports to an external
filter.

On the UL path the hd33 PS remote receives analog RF signals for the RF band, from an external
VHF/UHF filter. The RF signals are converted into a digital data stream and then delivered over optical
fiber to an UBiT-hdHost PS or airHost PS. The hd33 PS remote also accommodates a 1 Gbps Ethernet
backhaul for transporting the data from nearby IP devices such as security cameras and Wi-Fi access
points.

The intentional transmitter only exists in the downlink path and hence the EMC tests in this report
dedicated to the downlink emission.

In order to build up a complete signal booster system, the UBiT-hdHost was connected as the Auxiliary
device. The UbiT-hdHost does not have anntenna port, where the signal was injected and ejected via
coaxial cables.

- Connector side View

' (LISEELL L

Variant Models:

The following variant models were not tested as part of this evaluation, but have been identified by the
manufacturer as being electrically identical models, depopulated models, or with reasonable similarity to
the model(s) tested. Intertek does not make any claims of compliance for samples or variants which were
not tested.

hd33-1-PS-B-10-1N-DO0 — single band 800PS model
hd33-1-PS-C-10-1N-DO — single band 900PS model
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| hd33-2-PS-BC-10-1N-DO — dual band 800PS & 900PS model as tested |

Client Equipment Used During Test

Use* Product Type Manufacturer Model Comments
EUT hd33, 800PS, |Dali Wireless Inc.|hd33-2-PS-BC-| EUT where the RF (I/0O) antenna attached
900PS 10-1N-DO via duplexers/multiplexer when necessary.

AE1l UBIiT-hdHost, |Dali Wireless Inc.| UBiT-hdHost- | Auxiliary equipment, which is connected to
800PS, 900PS 2-PS-BC-4Q |the Base Station via RF coaxial cables, has
no air interface.

AE2 UBIT-CP Dali Wireless Inc. UBIT-CP Aucxiliary equipment provides the interface
between Dali Matrix Console and UBIT-

hdHost and hd33.

AE3 Dali Matrix Dali Wireless Inc.|hdCNSL-1-8-4- Auxiliary equipment provides the
Console 120G-AC configuration and control interface to UBItT-
CP, UBIiT-hdHost and hd33.

Abbreviations:
EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)

Software and Firmware

Use* Description Version

EUT Software installed 2.1.1-rc1.242
AE1 Software installed 2.1.1-rc1.242
AE2 Software installed 2.1.1-rcl.242
AE3 Software installed 2.1.2 rcl1-19

Abbreviations:
EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)

Input/Output Ports

Port Name Type* Cable Cable Comments
# Max.>3m | Shielded
1 DC Power Port DC No No Dual feed 48 VDC Assembly
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2 RF Input/Output Ports I/O No No N-Type Coaxial
3 2 * Optical Fibre I/O Ports I/O No No LC/UPC Duplex
4 2*TP TP No No RJ-45
*Note: AC = AC Power Port DC = DC Power Port N/E = Non-Electrical
I/O = Signal Input or Output Port (Not Involved in Process Control)
TP = Telecommunication Ports
Power Interface
Mode Voltage Current | Power | Frequency | Phases Comments
# V) (A) (W) | (DC/AC-Hz) #)
1 48 - DC -
EUT Operation Modes
Mode # Description
1 UL and DL transmission and receiving ON
EUT Configuration Modes
Mode # Description

1 UbiT-hdHost maximum input threshold set to -10 dBm, uplink attenuation set to 0dB;

hd33 uplink and downlink attenuation set to OdB.

Test Equipment Verified for function

Model # Description Checked Function Results

JB1 An;%%%a,\}lflg to Checked structure Normal — no damage.
SAS-571 Antlegg?_izl to Checked structure Normal — no damage.
AL-130 Anter;rz)?\,/lal;Hz to Checked structure Normal — no damage.
Wit MR Specs
N9|§)T1_O A i[r)]zcl:)t/rzuen: Frquency and Amplitude Within MFR Specs
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Measurement Uncertainty

Client: Dali Wireless, Inc.
Report No.: 16898-3E
Revision No.: 2

Where relevant, the following measurement uncertainty levels have been estimated for tests:

Parameter Uncertainty

Radio Frequency +1 ppm
Total RF Power: Conducted +1 dB
RF Power Density: Conducted +2.75 dB
Spurious Emissions: Conducted +3 dB
Temperature +1 °C
Humidity +5 %
DC and Low Frequency Voltages +3 %
Radiated Emission, 30 to 6,000MHz +4.95 dB

Uncertainty figures are valid to a confidence level of 95%.
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Result Summary

Client: Dali Wireless, Inc.
Report No.: 16898-3E
Revision No.: 2

The Compliance Status is a judgment based on the direct measurements and calculated highest emissions
to appropriate standard limits. Measurement uncertainty values, provided on calibration certificates, were

not be used in the judgment of the final status of compliance.

FCC Part
Test Type Regulation Measurement Method Result
Output Power FCC Part 2 2.1046 ANSI TIA-603-E-2016 Compliant
(Conducted) FCC Part 90.219 P
InDUL-Versus-outout ANSI TIA-603- E-2016 & FCC
P . FCC Part 2 2.1049 KDB 935210 D05, v01r02 Sec Compliant
Signal Comparison 34
Unwanted Emissions FCC Part 2 2.1046(a) ANSI TIA-603- E-2016 & FCC Compliant
(Transmitter Conducted) FCC Part 90.210 KDB 935210 D05, v01r02 P
Spectrum Emission ANSI TIA-603- E-2016 & FCC ,
Mask FCC Part 90 90.210 KDB 935210 D05, vO1r02 Compliant
Out of Band Rejection FCC KD\?Oglfgzzm DOS, ' Fcc kDB 935210 DO5, V01102 | Compliant
. ANSI TIA-603- E-2016 & FCC .
Intermodulation FCC Part 90 90.219 KDB 935210 D05, vO1r02 Compliant
Input/output Power and ANSI TIA-603- E-2016 & FCC .
Amplifier/Booster Gain FCC Part 90 90.219 KDB 935210 D05, v01r02 Compliant
. . ANSI TIA-603- E-2016 & FCC .
Noise Figure FCC Part 90 90.219 KDB 935210 D05, v01r02 Compliant
. e FCC Part 2.1053,
Radiated Emissions FCC Part 90.210 ANSI TIA-603-D Compliant
- Enclosure & FCC Part 90.219
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Output Power (Conducted)

FCC Part 2 2.1046(a)

Governing Doc FCC Part 90.219(d) Room Temperature (°C) 24
ANSI/TIA-603- E-2016;
Test Procedure FCC KDB 935210 D05, Relative Humidity (%) 33.9
v01r02;
Test Location Burnaby Barometric Pressure (kPa) 102.6
Test Engineer Sophie Piao/Jeremy Lee Date Feb 06, 2018
EUT Voltage DC [0 120VAC @ 60Hz
Test Equipment Used Manufacturer Model Serial Number | Calibration | Calibration due
Signal Generator Keysight N5172B MY53050270 | 08/04/17 08/04/18
Spectrum Analyzer Keysight N9010A | MY50520285 | 08/07/17 08/07/18
40dB Attenuator Aeroflex Winschel 58-40-43 n/p CVP CVvP
Note) CVP = Calibration Verification Performed internally, n/p = not provided.
Freguency Range: 851 MHz — 861 MHz 935 MHz — 940 MHz
Detector: Peak
Type of Facility: Test bench
Distance: Direct
Arrangement of EUT: O Table-top only O Floor-standing only Rack Mounted

Output Power is less than 33.6 dBm in band 800 and is less than 33.2 dBm in band 900.
The output total power of active dual channels is compressed to the same level due to the ALC control.
Each channel power is accordingly 3 dB down from the total power.

Compliant Non-Compliant O Not Applicable [
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Test setup

Description of test set-up:

Output power is measured by connecting a spectrum analyzer to RF output connector of EUT via 40dB
Attenuator. With a nominal input power and the amplifier properly adjusted the RF output is measured.
The EUT was set to Operation Mode #1 with configuration Mode #1.

The maximum output power is measured when the Automatic Level Control (ALC) starting to compress the
power and hold to a constant level.

\;::;er hdHost O EUT 40 dB Spectrum
Generator Attenuator Analyzer
Results — Output Power FCC Requirement
Frequency (MHz) Input Power Trip ALC (dBm) | Output Power (dBm) Limit (37dBm)

851.0125 -9 334 PASS

856 -9.5 33.6 PASS

860.9875 -9 33.3 PASS

935.0125 -10.5 33 PASS

937.5 -10 33.2 PASS

939.9875 -10 331 PASS
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Input-versus-output Signal Comparison (Conducted)

Governing Doc FCC Part 2 2.1049 Room Temperature (°C) 24

ANSI/TIA-603- E-2016;
Test Procedure FCC KDB 935210 D05, Relative Humidity (%) 33.9
v01r02 Sec 3.4

Test Location Burnaby Barometric Pressure (kPa) 102.6

Test Engineer Sophie Piao/Jeremy Lee Date Feb 06/07, 2018

EUT Voltage DC 00 120VAC @ 60Hz

Test Equipment Used Manufacturer Model Serial Number | Calibration | Calibration due
Signal Generator Keysight N5172B MY53050270 | 08/04/17 08/04/18
Spectrum Analyzer Keysight N9010A | MY50520285 | 08/07/17 08/07/18
40dB Attenuator Aeroflex Winschel 58-40-43 n/p CVP CVvP

Note) CVP = Calibration Verification Performed internally, n/p = not provided.

Freguency Range: 851 MHz — 861 MHz 935 MHz — 940 MHz

Detector: Peak

Type of Facility: Test bench

Distance: Direct

Arrangement of EUT: O Table-top only O Floor-standing only Rack Mounted

Output signal has an occupied channel bandwidth less than the designated channel bandwidth on any
location on the operating band.

- C4FM <125 kHz

- CQPSK <6.25 kHz

- HDQPSK < 12.5 kHz

- 4 kHz FM with 1kHz deviation < 12.5 kHz

AGC activation does not distort the signal shape.
Compliant Non-Compliant [ Not Applicable I
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Test setup

Description of test set-up:

Occupied Bandwidth is measured by connecting a Spectrum Analyzer to the RF output connector via 40dB
attenuator. The required measurement resolution bandwidth (RBW) is 1% of the emission bandwidth. 99%
energy rule was applied to measure the occupied channel bandwidth. The emission bandwidth is measured
as the width of the signal between two frequency points on the channel edge, outside of which the
transmission power is attenuated at least 26dB below the transmitter output power
The EUT was set to Operation Mode #1 with configuration Mode #1.
The occupied bandwidth of DL output is measured under two input conditions:

- Nominal: with input 0.5dB below AGC threshold

- AGC: with input 3dB above AGC threshold

Vector
B
Signal hdHost O EUT 40d Spectrum
Attenuator Analyzer
Generator

Results — Occupied Bandwidth (OBW)
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At Input Power 0.5 dB below AGC threshold: Input OBW vs. Output OBW
FM Signal at 851.0125MHz

Frequency nte CTRG Frequency
— Trig: —— T n Avg|Held: 55
HIFGainLaw ihmen: 16 4B Radie Device: BTS AIFGainLow #Amen: 16 4B Radio Device: BTS
Ref Offset 4375 4B
10 dBidiv Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
CenterFreq Center Freq
T 1 851.012500 MHz| 1 1 t T T 851.012600 MHz|
Center 851 MHz Span 25 kHz Center 851 MHz Span 25 kHz
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstepll Jsmes BW 130 Hz VBW 1.3 kHz Sweep FFT Crstep
Occupied Bandwidth Total Power -10.4 dBm " occupied h Total Power 333 dBm e
10.121 kHz Freqofiset 10.125 kHz FreqOffset
Transmit Freq Error 500 Hz OBW Power 99.00 % OHz] Transmit Freq Error -5 Hz OBW Power 99.00 % OHz
x dB Bandwidth 12.20 kHz x dB -26.00 dB % dB Bandwidth 12.21 kHz x dB -26.00 dB
ss sraus = sranus
C4FM Signal at 851.0125 MHz
T T ALIGUAUTD |09:40:51 M Mar 20, 2016 07:25:31 PMFeb 06, 2015
Center Freg: 851.012500 MHz Radio Std: None Frequency Std:
—-— \g: Avg|Hold: 515 S
MFGainLow | Hhmen: 16 dB Radio Device: BTS AFGamLow B
Ref Offset 43.75 4B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| 1 1 T T T Center Freq
861.012500 MHz| 861012500 MHz]
\
Center 851 MHz Span 25 kHz CF & iCenter 851 MHz Span 25 kHz CF8
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :’HE #Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ
M [
Occupied Bandwidth Total Power -10.5 dBm pute "I | occupied Bandwidth Total Power 33.4 dBm — o
8.474 kHz FreqOffset 8.014 kHz Freqofiset
Transmit Freq Error 482 Hz OBW Power 99.00 % OHz] Transmit Freq Error 20 Hz OBW Power 99.00 % 0 Hz
% dB Bandwidth 11.26 kHz x dB -26.00 dB x dB Bandwidth 11.33 kHz x dB -26.00 dB
wsa smans, sc stans

CQPSK Signal at 851.0125 MHz

A W

10542:36 PM M 20, 2018

iy ey Frequency - Frequency
= T
Radio Device: BTS Gointow | Shean, 1648 Radio Device: BTS
Ref Offset 43.75 4B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
T T T Center Freq T 1 T T Center Freq
861012500 MHz] 861012500 MHz]
| ; 4
Center 851 MHz Span 12.5 kHz, CF Step [Center 851 MHz Span 12.5 kHz, CFstep
fRes BW 130 Hz VBW 1.3 kHz Sweep FFT 1260 kHz| #Res BW 62 Hz VBW 620 Hz Sweep FFT 1.250 kHz]
M [
Occupied Bandwidth Total Power -10.5 dBm pute "I | occupied Bandwidth Total Power 33.3 dBm — o
4.866 kHz FreqOffset 4.910 kHz Freqofiset
Transmit Freq Error 483 Hz OBW Power 99.00 % OHz] Transmit Freq Error 27 Hz OBW Power 99.00 % 0 Hz
% dB Bandwidth 5.407 kHz x dB -26.00 dB x dB Bandwidth 5.387 kHz x dB -26.00 dB
= amans, ™ sans,
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HDQPSK Signal at 851.0125 MHz

109 53:.16 P 20, 2015
TRy oy Frequency Frequency
AFGointow  WAten: 16 dB Radio Device: BTS
Ref Offset 43.76 08
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
861012500 MHz 861012500 MHz|
Center 851 MHz Span 25 kHz CF8 iCenter 851 MHz Span 25 kHz cF s
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
Occupied Bandwidth Total Pawer -10.5 dBm " | occupied Bandwidth Total Power 33.4 dBm — Man
9.853 kHz S—— 9.670 kHz —
Transmit Freq Error 579 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 30 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 11.73 kHz x dB -26.00 dB x dB Bandwidth 12.21 kHz x dB -26.00 dB
wsa stans sc smans,

C4FM Signal at 856 MHz

Pk
Hadte ShE Han Frequency Frequency
AFGointow  WAten: 16 dB 4 Radio Device: BTS HIFGaind ow Radio Device: BTS
Ref Offset 43756 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
866.000000 MHz 856.000000 MHz]
Center 856 MHz Span 25 kHz [Center 856 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Pawer -10.4 dBm pue " | occupied Bandwidth Total Power 33.5 dBm pue an
7.730 kHz p— 8.429 KHz p—
Transmit Freq Error 54 Hz OBW Power 99.00 % OHz Transmit Freq Error -131 Hz OBW Power 99.00 % OHz
x dB Bandwidth 10.29 kHz x dB -26.00 dB x dB Bandwidth 11.05 kHz x dB -26.00 dB
wec mans, ™ s,

Agitent Spectr

CQPSK Signal at 856 MHz

ALIT AT 09 45,00 M Mt 20, 2010
MHz Radio Std: None Frequency 2 Frequency
AvglHold: 615 = Trig:Fre
Radic Devlce: BTS MFGalutmw  #ARen: 16 dB Radio Device: BTS
Ref Offset 4375 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
‘856000000 MHz| B56,000000 MHz|
Center 856 MHz Span 12.5 kHz, cF s [Center 856 MHz Span 12.5 kHz cFs
#Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 :?_ﬂ #Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 kar;
W M
Occupled Bandwidth Total Power -10.5 dBm e “I| occunied Bandwidth Total Power 33.5 dBm e s
4.865 kHz S—— 4.837 kHz —
Transmit Freq Error 24 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -20 Hz OBW Power 99.00 % OHz]
% dB Bandwidth 5.430 kHz x dB -26.00 dB x dB Bandwidth 5.357 kHz x dB -26.00 dB
wsa stans sc s
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HDQPSK Signal at 856 MHz

Radio Std: None Frequency Frequency
AFGoimtow | Whtten: 16 4B b Radio Device: BTS
Ref Offset 43.76 08
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
866.000000 MHz 866.000000 MHz|
|
Center 856 MHz Span 25 kHz CF8 [Center 856 MHz Span 25 kHz cF s
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
Occupied Bandwidth Total Pawer -10.5 dBm " | occupied Bandwidth Total Power 33.5 dBm — Man
9.638 kHz S—— 9.774 kHz —
Transmit Freq Error 152 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 65 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 11.84 kHz x dB -26.00 dB x dB Bandwidth 11.73 kHz x dB -26.00 dB
wsa stans sc smans,

4FSK Signal at 935.0125 MHz

] 15:46:40 Py i n
Frag: 995.012500 MHz Radio Std: Non Frequency Fraq: 935 012600 MHz Frequency
== Trig al == Trig:Free. 1515
#IFGain:Low #Atten: 16 dB Radio Device: BTS HIFGainlow #Atten: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
935012500 MHz 935.012500 MHz]
i
Center 935 MHz Span 25 kHz [Center 935 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Pawer -10.4 dBm pue "l occupied Bandwidth Total Power 32.9 dBm pue Han
7.830 kHz p— 7.454 kHz p—
Transmit Freq Error 37 Hz OBW Power 99.00 % OHz Transmit Freq Error =75 Hz OBW Power 99.00 % OHz
x dB Bandwidth 9.974 kHz x dB -26.00 dB x dB Bandwidth 10.09 kHz x dB -26.00 dB
wec mans, ™ s,

Agitent Spectr

C4FM Signal at 935.0125 MHz

e ALIGHALITE 05 45145 P 20, 2015
Canter Freq: 935.012500 MHz Radio Std: None Frequency iz Frequency
= Trg AuglHold: 615 = Trig:Fre
SFGaimLow | Hhmen: 16 dB Radio Device: BTS MFGanlow | #Amen: 16 dB Radio Device: BTS
Ref Offset 43.65 0B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
935012500 MHz 935.012500 MHz]
Center 935 MHz Span 25 kHz [Center 935 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
s M
Occupied Bandwidth Total Power -10.4 dBm e “I| occunied Bandwidth Total Power 32.9 dBm e "
8.352 kHz p—— 8.153 kHz p———
Transmit Freq Error 115 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 4Hz OBW Power 99.00 % OHz]
% dB Bandwidth 11.57 kHz x dB -26.00 dB x dB Bandwidth 10.64 kHz x dB -26.00 dB
wec mans, ™ s,
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CQPSK Signal at 935.0125 MHz

Agitent Spectrum Analyzs

e ALIT AT 09 46:20 W Mt 20, 2010
Canter Freq: 935.012500 MHz Radio Std: None Frequency Frequency
AFGoimtow | Whtten: 16 4B b Radio Device: BTS MGaimtow
Ref Offset 43.66 0B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
936.012500 MHz 36.012500 MHz|
|
Center 935 MHz Span 12.5 kKHz. CF8 [Center 935 MHz Span 12.5 kHz cF s
[#Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 :f_ﬂ #Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 :’HE
[ M
Occupied Bandwidth Total Power -10.4 dBm "W occupied Bandwidth Total Power 32.9dBm o
4.826 kHz S—— 4.835 kHz —
Transmit Freq Error -1 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -9 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 5.403 kHz x dB -26.00 dB x dB Bandwidth 5.443 kHz x dB -26.00 dB
wsa stans sc smans,

HDQPSK Signal at 935.0125 MHz

] Pt i n
Frag: 995.012500 MHz Radio Std: Non Frequency Fraq: 935 012600 MHz Frequency
== Trig al == Trig:Free. 1515
HIFGainLow #Atten: 16 dB Radio Device: BTS HIFGainlow #Atten: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
935012500 MHz 935.012500 MHz]
§ e
Center 935 MHz Span 25 kHz [Center 935 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Power -10.4 dBm pue ten [o] ied Bandwidth Total Power 32.9.dBm ute Man
9.575 kHz F—— 9.824 kHz F—
Transmit Freq Error 88 Hz OBW Power 99.00 % OHz Transmit Freq Error 61 Hz OBW Power 99.00 % OHz
x dB Bandwidth 12.11 kHz x dB -26.00 dB x dB Bandwidth 11.71 kHz x dB -26.00 dB
wec mans, ™ s,

Agitent Spectr

4FSK Signal at 937.5 MHz

SreEe] LT AT 05372 Pt 20, 1
Canter Freq: 937500000 MHz Radio Std: None Frequency Frequency
= Trig AvglHold: 615 ) Trig:Fre
AFGaintow  BAten: 16 dB Radic Devlce: BTS MFGalutmw  #ARen: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
‘937 500000 MHz| 937 500000 MHz|
Center 937.5 MHz Span 25 kHz cF s ‘Center 937.5 MHz Span 25 kHz, cFs
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :?_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
W M
Occupied Bandwidth Total Power -10.4 dBm e || occupied Bandwidth Total Power 33.2 dBm e s
7.295 kHz S—— 7.140 kHz —
Transmit Freq Error 71Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 44 Hz OBW Power 99.00 % OHz]
% dB Bandwidth 9.898 kHz x dB -26.00 dB x dB Bandwidth 10.06 kHz x dB -26.00 dB
wsa stans sc s
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C4FM Signal at 937.5 MHz

Agitent Spectrum Analyzs

) LT T 05 7. Pt 20, 1
Canter Freq: 937500000 MHz Radio Std: None Frequency Frequency
AFGoimtow | Whtten: 16 4B b Radio Device: BTS MGaimtow
Ref Offset 43.66 0B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
937.500000 MHz 37.500000 MHz]
: i
Center 937.5 MHz Span 25 kHz CF8 Center 937.5 MHz Span 25 kHz cF s
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
[ M
Occupied Bandwidth Total Pawer -10.3 dBm "I | occupied Bandwidth Total Power 33.2dBm — n
8.573 kHz S—— 7.908 kHz —
Transmit Freq Error 19 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -223 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 11.39 kHz x dB -26.00 dB x dB Bandwidth 10.46 kHz x dB -26.00 dB
wsa stans sc smans,

CQPSK Signal at 937.5 MHz

05947046 PMbr T -
Radio Std: Non Frequency Froq T S00000 W Frequency
AFGoimtow | Whtten: 16 4B b Radio Device: BTS HFGain aw Radio Device: BTS
Ref Offset 4365 B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
937500000 MHz] 937500000 MHz
Center 937.5 MHz Span 12.5 kHz, CF Stey ‘Center 937.5 MHz Span 12.5 kHz CF Ste,
#Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 kHr: #Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 kHr;
Occupied Bandwidth Total Power -10.4 dBm fute "W occupied Bandwidth Total Power 33.2dBm [pute Man
4.812 kHz F—— 4.841 kHz F—
Transmit Freq Error -8B Hz OBW Power 99.00 % OHz Transmit Freq Error -5 Hz OBW Power 99.00 % OHz
x dB Bandwidth 5.396 kHz x dB -26.00 dB x dB Bandwidth 5.411 kHz x dB -26.00 dB
wsa stans sc s

HDQPSK Signal at 937.5 MHz

Agitent Spectr

ALIGUAUTO | 09:47:29 P Ma 20, 2016

™ seieeeal 1
Canter Freq: 937.500000 MHz

WH: Radio Std: None Frequency 2 Frequency
= Trig AvglHold: 615 - Trig: Fre
AFGaintow  BAten: 16 dB Radic Devlce: BTS MFGalutmw  #ARen: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
‘937 500000 MHz| 937 500000 MHz|
'
:;::e;;ﬂ:.sf)nl:l'l:z VEW 1.3 KHz 2:::‘25 kHz CFstep ‘Center 937.5 MHz Span 25 kHz, CF Step
. p FFT 25600 kHz] #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y
W M
Occupled Bandwidth Total Power -10.4 dBm e “I| occunied Bandwidth Total Power 33.2 dBm e s
9.804 kHz S—— 9.764 kHz —
Transmit Freq Error 11 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -87 Hz OBW Power 99.00 % OHz]
% dB Bandwidth 11.76 kHz x dB -26.00 dB x dB Bandwidth 12.12 kHz x dB -26.00 dB
wsa stans sc s
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At Input Power 3 dB above AGC threshold: Input OBW vs. Output OBW
FM Signal at 851.0125MHz

Frequency T TEmEa Frequency
T AvglHold: 55
Radio Device: BTS HFGaindow  #Atten: 16 dB Radio Device: BTS
Ref Offset 43.75 0B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
861012500 MHz | 861012500 MHz]
Center 851 MHz Span 25 kHz [Center 851 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT Crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Power -6.93 dBm ten O ied Bandwidth Total Power 33.4 dBm ute Man
10.121 kHz F—— 10.121 kHz F—
Transmit Freq Error 0 Hz OBW Power 99.00 % OHz Transmit Freq Error -2 Hz OBW Power 99.00 % OHz
x dB Bandwidth 12.20 kHz x dB -26.00 dB x dB Bandwidth 12.20 kHz x dB -26.00 dB
wec mans, ™ s,

Signal a

t 851.0125MHz

s

sTaTus)

=

sTaTUS)

b
Radio Std: Nona Frequency Fraq: 851012600 Wiz Radio Std: N Frequency
== Trig al - ree Run AvglHold: 55
HFGainlow  HAtten: 16 dB Radio Device: BTS HFGaindow  #Atten: 16 dB Radio Device: BTS
Ref Offset 43756 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
861012500 MHz 861012500 MHz]
!
Center 851 MHz Span 25 kHz [Center 851 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT Crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Power -6.99 dBm pue ten [o] ied Bandwidth Total Power 33.4 dBm ute Man
7.785 kHz F—— 8.515 kHz F—
Transmit Freq Error 113 Hz OBW Power 99.00 % OHz Transmit Freq Error -28 Hz OBW Power 99.00 % OHz
x dB Bandwidth 9.384 kHz x dB -26.00 dB x dB Bandwidth 11.05 kHz x dB -26.00 dB

CQPSK Signal at 851.0125 MHz

Frequency

T
req: 651,01,

LIGHALTO __|07:26:00 PMIFeh 06, 2018

12600 MHz Radio Std: Noj Frequency
== Trig: ol AvglHold: 55
HIFGainLow #Atten: 16 dB Radio Device: BTS HIFGainlow #Atten: 16 dB Radio Device: BTS
Ref Offset 43756 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
861.012500 MHz] 851012500 MHz
i
Center 851 MHz Span 12.5 kKHz. CF8 iCenter 851 MHz Span 12.5 kHz ey
#Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 ﬁr‘; #Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 kaE
Occupied Bandwidth Total Power -6.99 dBm fute "W occupied Bandwidth Total Power 33.3 dBm [pute Man
4.855 kHz F—— 4.911 kHz F—
Transmit Freq Error 17 Hz OBW Power 99.00 % OHz Transmit Freq Error -8 Hz OBW Power 99.00 % OHz
x dB Bandwidth 5.396 kHz x dB -26.00 dB x dB Bandwidth 5.398 kHz x dB -26.00 dB

s

sTaTs)

= sTaTUS)
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HDQPSK Signal at 851.0125MHz

Sy gy Frequency Frequency
AFGoimtow | Whtten: 16 4B Radio Device: BTS
Ref Offset 43.76 08
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
861012500 MHz 861012500 MHz|
1
y
Center 851 MHz Span 25 kHz CF8 iCenter 851 MHz Span 25 kHz cF s
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
Occupied Bandwidth Total Pawer -6.99 dBm " | occupied Bandwidth Total Power 33.4 dBm — Man
9.594 kHz S—— 9.715 kHz —
Transmit Freq Error -91 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -8 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 12.16 kHz x dB -26.00 dB x dB Bandwidth 12.12 kHz x dB -26.00 dB
wsa stans sc smans,

C4FM Signal at 856 MHz

o
Hadle ShE Han Frequency Frequency
AFGointow  WAten: 16 dB 4 Radio Device: BTS HIFGaind ow Radio Device: BTS
Ref Offset 43756 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
866.000000 MHz 856.000000 MHz]
f
Center 856 MHz Span 25 kHz [Center 856 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Power -7.00 dBm pue ten O ied Bandwidth Total Power 33.6 dBm ute Man
8.004 kHz F—— 7.927 kHz F—
Transmit Freq Error -210 Hz OBW Power 99.00 % OHz Transmit Freq Error -201 Hz OBW Power 99.00 % OHz
x dB Bandwidth 10.38 kHz x dB -26.00 dB x dB Bandwidth 10.53 kHz x dB -26.00 dB
wec mans, ™ s,

Agitent Spectr

CQPSK Signal at 856 MHz

ALIGALITD 055022 PM Mar 20, 01
MHz Radio Std: None Frequency 2 Frequency
AvglHold: 615 = Trig:Fre
Radic Devlce: BTS MFGalutmw  #ARen: 16 dB Radio Device: BTS
Ref Offset 4375 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
‘856000000 MHz| B56,000000 MHz|
Center 856 MHz Span 12.5 kHz, cF s [Center 856 MHz Span 12.5 kHz cFs
#Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 :?_ﬂ #Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 kar;
W M
Occupled Bandwidth Total Power 7.01 dBm e “I| occunied Bandwidth Total Power 33.6 dBm e s
4.863 kHz S—— 4.868 kHz —
Transmit Freq Error 6 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -19 Hz OBW Power 99.00 % OHz]
% dB Bandwidth 5.437 kHz x dB -26.00 dB x dB Bandwidth 5.393 kHz x dB -26.00 dB
wsa stans sc s
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HDQPSK Signal at 856 MHz

10550752 P 20, 2015
oy oy Frequency Frequency
AFGoimtow | Whtten: 16 4B b Radio Device: BTS
Ref Offset 43.76 08
110 dBJdiv Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
866.000000 MHz 866.000000 MHz|
i
Center 856 MHz Span 25 kHz CF8 [Center 856 MHz Span 25 kHz cF s
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
Occupied Bandwidth Total Pawer -6.99 dBm pute " | occupied Bandwidth Total Power 33.6 dBm — en
9.557 kHz S—— 9.758 kHz —
Transmit Freq Error 87 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 155 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 12.14 kHz x dB -26.00 dB x dB Bandwidth 11.76 kHz x dB -26.00 dB
wsa stans sc smans,

4FSK Signal at 935.0125 MHz

] 159:10:26 PMbr i n
Frag: 995.012500 MHz Radio Std: Non Frequency Fraq: 935 012600 MHz Frequency
== Trig al == Trig:Free. 1515
#IFGain:Low #Atten: 16 dB Radio Device: BTS HIFGainlow #Atten: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
935012500 MHz 935.012500 MHz]
Center 935 MHz Span 25 kHz [Center 935 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Power -6.90 dBm fute "W occupied Bandwidth Total Power 32.9 dBm [pute Man
7.586 kHz p— 7.302 kHz p—
Transmit Freq Error 136 Hz OBW Power 99.00 % OHz Transmit Freq Error 59 Hz OBW Power 99.00 % OHz
x dB Bandwidth 10.29 kHz x dB -26.00 dB x dB Bandwidth 9.847 kHz x dB -26.00 dB
wec mans, ™ s,

Agitent Spectr

C4FM Signal at 935.0125 MHz

e ALIT AT 09 49:41 M Mt 20, 2010 2 :
Canter Freq: 935.012500 MHz Radio Std: None Frequency iz H N Frequency
= Trig AvglHold: 615 = Trig:Fre AvglHold: 55
AFGaintow  BAten: 16 dB Radic Devlce: BTS MFGalutmw  #ARen: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
'935.012500 MHz| 935.012500 MHz|
Center 935 MHz Span 25 kHz cF s [Center 935 MHz Span 25 kHz, cFs
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :?_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
W M
Occupied Bandwidth Total Power -6.90 dBm e || occupied Bandwidth Total Power 33.0 dBm e s
7.902 kHz S—— 7.812 kHz —
Transmit Freq Error 11 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 64 Hz OBW Power 99.00 % OHz]
% dB Bandwidth 10.83 kHz x dB -26.00 dB x dB Bandwidth 10.42 kHz x dB -26.00 dB
wsa stans sc s
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CQPSK Signal at 935.0125 MHz

Agitent Spectrum Analyzs

e ALIGHIAUTD 05000 P Mt 20, 2010
Canter Freq: 935.012500 MHz Radio Std: None Frequency Frequency
AFGoimtow | Whtten: 16 4B b Radio Device: BTS MGaimtow
Ref Offset 43.66 0B
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
936.012500 MHz 36.012500 MHz|
i
Center 935 MHz Span 12.5 kKHz. CF8 [Center 935 MHz Span 12.5 kHz cF s
[#Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 :f_ﬂ #Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 :’HE
[ M
Occupied Bandwidth Total Power -6.83 dBm "W occupied Bandwidth Total Power 32.9dBm o
4.860 kHz S—— 4.871 kHz —
Transmit Freq Error -1 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -27 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 5.407 kHz x dB -26.00 dB x dB Bandwidth 5.438 kHz x dB -26.00 dB
wsa stans sc smans,

HDQPSK Signal at 935.0125 MHz

] Gy i n
Frag: 995.012500 MHz Radio Std: Non Frequency Fraq: 935 012600 MHz Frequency
== Trig al == Trig:Free. 1515
HFGainlow  HAtten: 16 dB Radio Device: BTS HFGaindow  #Atten: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
i 935012500 MHz 935.012500 MHz]
i
Center 935 MHz Span 25 kHz [Center 935 MHz Span 25 kHz,
Res BW 130 Hz VBW 1.3 kHz Sweep FFT crstenl Jsres Bw 130 Hz VBW 1.3 kHz Sweep FFT orstep
Occupied Bandwidth Total Power -6.90 dBm pue ten [o] ied Bandwidth Total Power 33.0dBm ute Man
9.772 kHz F—— 9.724 kHz F—
Transmit Freq Error 62 Hz OBW Power 99.00 % OHz Transmit Freq Error -50 Hz OBW Power 99.00 % OHz
x dB Bandwidth 12.17 kHz x dB -26.00 dB x dB Bandwidth 11.60 kHz x dB -26.00 dB
wec mans, ™ s,

4FSK Signal at 937.5 MHz

Agitent Spectr

S eq] ALIT AT 09 4500 M Mt 20, 2010
Canter Freq: 937500000 MHz Radio Std: None Frequency iz Frequency
= Trig AvglHold: 615 ) Trig:Fre
AFGaintow  BAten: 16 dB Radic Devlce: BTS MFGalutmw  #ARen: 16 dB Radio Device: BTS
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
‘937 500000 MHz| 937 500000 MHz|
Center 937.5 MHz Span 25 kHz cF s ‘Center 937.5 MHz Span 25 kHz, cFs
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :?_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
W M
Occupied Bandwidth Total Power -6.89 dBm e || occupied Bandwidth Total Power 33.2 dBm e s
7.326 kHz S—— 7.376 kHz —
Transmit Freq Error 117 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error 87 Hz OBW Power 99.00 % OHz]
% dB Bandwidth 10.14 kHz x dB -26.00 dB x dB Bandwidth 9.995 kHz x dB -26.00 dB
wsa stans sc s

Page 23 of 90

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from LabTest Certification Inc.

DCN: 1036, Rev 2



Prepared by: LabTest Certification Inc.
Date Issued: 27 March 2018
Project No.: 16898

Client: Dali Wireless, Inc.
Report No.: 16898-3E
Revision No.: 2

C4FM Signal at 937.5 MHz

Agilent Spectrum Analyzs

053544 by 20, 201
oy oy Frequency Frequency
AFGointow  WAten: 16 dB 4 Radie Device: BTS MEGaintow
Ref Offset 4365 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
937.500000 MHz 37.500000 MHz]
il
Center 937.5 MHz Span 25 kHz CF8 Center 937.5 MHz Span 25 kHz cF s
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2500 :f_ﬂ #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
[ M
Occupied Bandwidth Total Pawer -6.90 dBm "I | occupied Bandwidth Total Power 33.2dBm — n
7.935 kHz p— 8.288 kHz p—
Transmit Freq Error 49 Hz OBW Power 99.00 % 0 Hz Transmit Freq Error -54 Hz OBW Power 99.00 % OHz]
x dB Bandwidth 10.79 kHz x dB -26.00 dB x dB Bandwidth 10.78 kHz x dB -26.00 dB
wsa stans sc smans,

CQPSK Signal at 937.5 MHz

s

sTaTus)

=

09.45:21 PM M 21, 201
Radio Std: None Frequency Frequency
AFGoimtow | Whtten: 16 4B b Radie Device: BTS Radio Device: BTS
Ref Offset 43,65 dB
110 dBJdiv Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq) Center Freq
i 937500000 MHz| 937 500000 MHz
1
Center 937.5 MHz Span 12.5 kHz, CF Stey ‘Center 937.5 MHz Span 12.5 kHz CF Ste,
#Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 kHr: #Res BW 62 Hz VBW 620 Hz Sweep FFT 1260 kHr;
Occupied Bandwidth Total Power -6.91 dBm pue ten [o] ied Bandwidth Total Power 33.2dBm ute an
4.912 kHz p— 4.825 kHz p——
Transmit Freq Error -8 Hz OBW Power 99.00 % OHz Transmit Freq Error -5 Hz OBW Power 99.00 % OHz
x dB Bandwidth 5.430 kHz x dB -26.00 dB x dB Bandwidth 5.385 kHz x dB -26.00 dB

sTaTUS)

HDQPSK Signal at 937.5 MHz

s

sTaTs)

=

1094656 PM M 20, 2015
Radio Std: Nen Frequency Frequency
AFGoinLow | WAtten: 16 dB 4 Radio Device: BTS RadioDevice: BTS
Ref Offset 4385 dB
10 dB/div Ref 0.00 dBm 10 dBidiv Ref 43.00 dBm
Log Log
Center Freq| CenterFreq|
937500000 MHz 937.500000 MHz|
Center 937.5 MHz Span 25 kHz CF8 Center 937.5 MHz Span 25 kHz ey
#Res BW 130 Hz VBW 1.3 kHz Sweep FFT 2600 ﬁr‘; #Res BW 130 Hz VBW 1.3 kHz Sweep FFT y tep
Occupied Bandwidth Total Power -6.82 dBm pue ten [o] ied Bandwidth Total Power 33.2dBm ute Man
9.855 kHz F— 9.818 kHz F——
Transmit Freq Error 78 Hz OBW Power 99.00 % OHz Transmit Freq Error 137 Hz OBW Power 99.00 % OHz
x dB Bandwidth 11.72 kHz x dB -26.00 dB x dB Bandwidth 12.13 kHz x dB -26.00 dB

sTaTUS)
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Unwanted Emissions (Conducted)

. FCC Part 2 2.1046(a) o
Governing Doc FCC Part 90.210 Room Temperature (°C) 24
ANSI/TIA-603- E-2016;
FCC KDB 935210 D05 . A
Test Procedure Indus Booster Basic Meas Relative Humidity (%) 33.9
v01r02: October 27, 2017
Test Location Burnaby Barometric Pressure (kPa) 102.6
Test Engineer Sophie Piao/Jeremy Lee Date Feb 06, 2018
EUT Voltage DC 0 120VAC @ 60Hz
Test Equipment Used Manufacturer Model Serial Number | Calibration | Calibration due
Signal Generator Keysight N5172B MY53050270 | 08/04/17 08/04/18
Spectrum Analyzer Keysight N9010A | MY50520285 | 08/07/17 08/07/18
40dB Attenuator Aeroflex Winschel 58-40-43 n/p CVP CVP

Note) CVP = Calibration

Verification Performed internally, n/p = not provided.

Frequency Range:

X 9 kHz — 9.4 GHz

Detector: X Peak(for Formal)

X 1/10kHz for 9kHz — 150kHz;

5 _ .
REW/VBW: 10/100kHz for 150kHz — 30 MHz;

100/1000kHz for 30MHz — 1GHz;
X 1/50MHz for 1GHz — 9.4GHz

Type of Facility:

X Testbench

Distance:

X Direct Connection

Arrangement of EUT:

[ Table-top only O Floor-standing only Rack Mounted

800band: No emission is higher than the -13 dBm emission limit.
900band: No emission is higher than the -20 dBm emission limit.

Compliant

Non-Compliant Not Applicable ]
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Test setup

Description of test set-up:

Unwanted emission was measured by connecting a Spectrum Analyzer to the RF output connector via
40dB Attenuator. The input power was adjusted to produce maximum output power on the antenna port and
just below the AGC threshold. The CW input signal was set to the lowest channel, center channel and the
highest channel of the EUT operating band.

The EUT was set to Operation Mode #1 with configuration Mode #1.

Vector
Signal hdHost o EUT 40dB Spectrum
Attenuator Analyzer
Generator
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Results

At Input Power 0.5 dB below AGC threshold
Signal 851.0125 MHz

Agilent Spectrum Analyzer - Swept SA

RL & RF 50 MDC SEMSE:EXT) ALIGN AUTO 07:2446 PMFeb 06,208 [ _ |
Center Freq 79.500 kHz | Avg Type: Log-Pur macel- 55 p |  Frequency
T Trig: Free Run Avg|Hold: /5 THPE| M ekt
.'E’é‘;;,}!‘[‘ﬂ:, ™ #atten: 0 4B e I
Ref Offset 43.75 dB Mkr1 10.269 kHz AutoTune
| E%gB!div Ref 20.00 dBm -39.381 dBm
oo Center Freq
nm 79,500 kHz|
-10.0 i,
o0 StartFreq
00 D 9.000 kHz
-40.0 %
-50.0 20
60,0 L o Stop Freq
m'D | ‘ ‘ 150.000 kHz
Start 9.00 kHz Stop 150.00 kHz CF Step
Res BW 1.0 kHz VBW 10 kHz Sweep 130.2 ms (1001 pts) 14.100 kHz
| T o Auto Man
10.269 kHz 39.381 dBm
2
3 Freq Offset
p 0Hz
6
7
8
9
10 q
1 v
< | @
MSG sTaTUs| ! DC Coupled

Agilent Spectrum Analyzer - Swept SA

RL 5 RF 50 0 MDC SEMSE:EXT] ALIGH AUTO 07:24:48 PMFeb 06, 2018

[Center Freq 15.075000 MHz | Avyg Type: Log-Pwr TRACE[1T2 555 Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: /5 TVPE‘H Ak
IFGain:Low #Atten: 0 dB DET|P MM FM
Auto Tune
Ref Offset 43.75 dB Mkr1 150 kHz
| 1L%gdB!div Ref 20.00 dBm -33.309 dBm
100 CenterFreq
oo 15.075000 MHz
-10.0
o StartFreq
e 150.000 kHz
-40.0
-50.0
i | Stop Freq
30.000000 MHz|
-/0.0
Start 150 kHz Stop 30.00 MHz CF Step
Res BW 10 kHz VBW 100 kHz Sweep 275.5 ms (1001 pts) 2.985000 MHz
| ' A R Auto Man
150 kHz -33.309 dBm
2
3 Freq Offset
g 0 Hz|
6
7
8
9
10 —
1 -
< | =

=
@ |
2]

status| § DC Coupled
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Agilent Spectrum Analyzer - Swept SA
RF o0& AC 07:24:49 PMFeb 06, 2018

[Center Freq 440.000000 MHz | Avg Type: Log-Pur TRACE[ 112555 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 55 TYPE|M

BALIGN AUTC

Frequency

IFGain:High #Atten: 0 dB DET‘F' NNMMMN
Auto Tune
Ref Offset 43.75 dB Mkr1 849.95 MHz
{10 B Ref 20.00 dBm -35.464 dBm
1o CenterFreq
om 440.000000 MHz
-10.0
o StartFreq
n 3 30.000000 MHz|
-40.0
50,0 el L e
60.0 Stop Freq
850.000000 MHz
-700
Start 30.0 MHz Stop 850.0 MHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 75.73 ms (1001 pts) 82.000000 MHz
JAuto Man

849.95 MHz -35.464 dBm

Freq Offset|
0Hz

= OWO~H AWM

-

MSG STATUS

RL S RF S0 AC SEMSE:EXT] ALIGNAUTO 07:24:50 PMFeb 06, 2018 F
[Center Freq 931.500000 MHz Avg Type: Log-Pwr TACE[=3 456 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 TVPE‘\ 1 i
IFGain:High #Atten: 0 dB DET|P MMM
Auto Tune
Ref Offset 43.75 dB Mkr1 939.04 MHz
| 1L%gB.'div Ref 20.00 dBm -35.139 dBm
o CenterFreq
0o 931.500000 MHz
-10.0 =t i
o StartFreq
e . 863.000000 MHz,
-40.0 . ;
B0 StopFreq
1.000000000 GHz|
-70.0
Start 863.00 MHz Stop 1.00000 GHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 12.67 ms (1001 pts) 13.700000 MHz|
] - [ v [ FUNCTION ] Auto Man
f 939.04 MHz 35.139 dBm
Freq Offset|
0Hz

2
3
4
5
6
7
8
9
10
11

3

~
v

=
@ |
@

STATUS

Page 28 of 90

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from LabTest Certification Inc.

DCN: 1036, Rev 2



Prepared by: LabTest Certification Inc. Client: Dali Wireless, Inc.
Date Issued: 27 March 2018 Report No.: 16898-3E
Project No.: 16898 Revision No.: 2

Agilent Spectrum Analyzer - Swept SA
RF o0& AC 07:24:51 PMFeb 06, 2018

[Center Freq 4.810000000 GHz | Avg Type: Log-Pwr TRAGE[1]2 34 5 &
PNO: Fast —»— Trig:Free Run Avg|Hold: 55 TYPE|M

BALIGN AUTC

Frequency

IFGain:High #Atten: 0 dB DET‘F' NNMMMN
Auto Tune
Ref Offset 43.75 dB Mkr1 6.617 72 GHz
[ 1 gziay  Ref 20.00 dBm -29.643 dBm
na CenterFreq|
oo 4.810000000 GHz
-10.0
e ) StartFreq|
ae 1.000000000 GHz,
400
-50.0
oo StopFreq
8.620000000 GHz
-700
Start 1.000 GHz Stop 8.620 GHz CF Step
Res BW 1.0 MHz VBW 50 MHz Sweep 12.73 ms (1001 pts) 762.000000 MHz
| T [Auto Man
561772 GHz -20.643 dBm
2
3 Freq Offset|
4
5 0Hz
6
7
8
9
10
1 3
< -
IMSG STATUS

Signal 856 MHz

Agilent Spectrum Analyzer - Swept SA

RL S RF 50 0 ADC SENSEEXT] ALIGN AUTO 07:24:40 PMFeb 06, 2018
[Center Freq 79.500 kHz | Avg Type: Log-Pwr macEl 1 o6 Frequency
PNO: Wide —»— Trig:Free Run Avg|Hold: 5/5 TYPE‘
IFGain:Low #Atten: 0 dB DET|P MM
Ref Offset 43.75 B Mkri 13.653 kHz AutoTune
| 1L%gBJdiv Ref 20.00 dBm -39.420 dBm
oo CenterFreq
om 79.500 kHz|
-10.0 =t HEHT
o StartFreq
e _0 9,000 kHz
-40.0
-50.0
E0.0 AL StopFreq
0o ‘ 150.000 kHz
Start 9.00 kHz Stop 150.00 kHz CF Step
Res BW 1.0 kHz VBW 10 kHz Sweep 130.2 ms (1001 pts) 14.100 kHz
v ] fowron [ i pute Man
13.653 kHz -39.420 dBm
2
3 Freq Offset
g 0Hz
6
7
8
9
10 .
1 &
< | &
MsG status| 1 DC Coupled
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Agilent Spectrum Analyzer - Swept SA

RF 506 MDC ALIGNAUTO 07:24:42 PMFeb 06, 2018 F
[Center Freq 15.075000 MHz | Avg Type: Log-Pwr mace[l 55 g requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 615 TVPE‘H it
IFGain:Low #Atten: 0 dB DET|P MMM
Ref Offset 43.75 dB Mkr1 150 kHz Auto Tune
{10 B Ref 20.00 dBm -32.744 dBm
1o CenterFreq
oon 15.075000 MHz
-10.0
o StartFreq
o 150.000 kHz
-40.0
-50.0
60,0 | Stop Freq
30.000000 MHz
-700
Start 150 kHz Stop 30.00 MHz CF Step
Res BW 10 kHz VBW 100 kHz Sweep 275.5 ms (1001 pts) 2.985000 MHz
| JAuto Man
< [ v _ ] 2T
150 kHz 32.744 dBm
2
3 Freq Offset|
g 0Hz
[
7
8
9
10
11 -
d] | &
sa sTatus| 1 DC Coupled

RL S RF S50  AC SENSEEXT]| ALIGH AUTO 07:24:43 PMFeb 06, 2018 F
[Center Freq 440.000000 MHz | Avg Type: Log-Pur TRACE[T2 555 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 TVPE‘\ 1 i
IFGain:High #Atten: 0 dB DET|P MMM
Ref Offset 43.75 dB Mkr1 849.95 MHz Auto Tune
10 gaiay__Ref 20.00 dBm -37.505 dBm
oo CenterFreq|
om 440.000000 MHz
-10.0 =t Bm
e StartFreq
e ¢ 30.000000 MHz,
400 ]
00 StopFreq
850.000000 MHz
-70.0
Start 30.0 MHz Stop 850.0 MHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 75.73 ms (1001 pts) $82.000000 MHz
T < [ v [ oo Auto Man
f 84995 MHz  -37.505 dBm
2
3 Freq Offset
4
5 0Hz
6
7
8
9
10 3
1 2
< | =
IMSG STATUS
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Agilent Spectrum Analyzer - Swept SA

RF 09 AC ALIGNAUTO 07:24:44 PMFeb 06, 2018 F
[Center Freq 931.500000 MHz | . Avg Type: Log-Pwr wecE[D5 56 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 615 TVPE‘H it
IFGain:High #Atten: 0 dB DET|F MM
Ref Offset 43.75 dB Mkr1 938.76 MHz AutoTune
| E%gB!div Ref 20.00 dBm -34.068 dBm
oo CenterFreq|
oo 931.500000 MHz
-10.0
e StartFreq|
o ¢ 863.000000 MHz,
-40.0 LA AL
-60.0 [-Hrpngritedec et e i ST
. StopFreq
1.000000000 GHz
-700
Start 863.00 MHz Stop 1.00000 GHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 12.67 ms (1001 pts) 13.700000 MHz|
| T [Auto Man
938.76 MHz 34,068 dBm
2
3 Freq Offset|
4
5 0Hz
6
7
8
9
10
1 3
< -
IMSG STATUS

RL S RF S50  AC SENSEEXT]| ALIGH AUTO 07:24:45 PMFeb 06, 2018 Fi
[Center Freq 4.810000000 GHz | Avg Type: Log-Pwr TRACE[T2 555 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 TVPE‘\ 1 i
IFGain:High #Atten: 0 dB DET|P MMM
Ref Offset 43.75 dB Mkr1 5.632 96 GHz AutoTune
[ 1o gz Rer 20.00 dBm -29.496 dBm
o Center Freq
000 4.810000000 GHz
-10.0 =t Bm
e D StartFreq
b 1000000000 GHz
-40.0
-A0.0
o StopFreq
8620000000 GHz
-70.0
Start 1.000 GHz Stop 8.620 GHz CF Step
Res BW 1.0 MHz VBW 50 MHz Sweep 12.73 ms (1001 pts) 762.000000 MHz|
- T T oo Auto Man
f 563296 GHz -29.496 dBm
2
3 Freq Offset
4
5 0Hz
6
7
8
9
10
1 3
< | =
IMSG STATUS
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Signal 860.9875 MHz

Agilent Spectrum Analyzer - Swept SA

RL § RF 50 @ M\ DC SEMNSEEXT| ALIGH AUTO 07:24:53PMFebD6, 2018 [ |
[Center Freq 79.500 kHz | Avg Type: Log-Pwr L NEERET Frequency
PNO: Wide —»— 1rig:Free Run Avg|Hold: /5 TVPE“ 1 A
IFGain:Low #Atten: 0 dB DET|P WM FM
Ref Offset 43.75 dB Mkr1 9.000 kHz Auto Tune
{10 e Ref 20.00 dBm -38.197 dBm
1o CenterFreq
oo 79.500 kHz|
-10.0
o StartFreq
0 9.000 kHz|
-40.0 f=
50.0
500 T T ] Stop Freq
. ] 150.000 kHz
Start 9.00 kHz Stop 150.00 kHz CF Step
Res BW 1.0 kHz VBW 10 kHz Sweep 130.2 ms (1001 pts) 14,100 kHz
| " A R puto Man
9.000 kHz -38.197 dBm
2
3 Freq Offset|
g 0Hz
8
7
8
9
10
1 v
il | &
e status| 1 DC Coupled

Agilent Spectrum Analyzer - Swept SA

RL S RF 50 G A\DC SENSEEXT] ALIGN AUTO 07:24:54 PMFeb 06, 2015 Fi
[Center Freq 15.075000 MHz [ Avg Type: Log-Pwr TRACE[ -3 5 6 requency
PNO: Fast —»—~ Trig:FreeRun Avg|Hold: 55 TYPE‘
IFGain:Low #Atten: 0 dB DET|P MM
Ref Offset 43.75 dB Mkr1 150 kHz Auto Tune
Jiogeuaiv__ Ref 20.00 dBm -37.684 dBm
og
en CenterFreq
000 15.075000 MHz
00 —
- StartFreq
0 150,000 kHz
4np =
-50.0
600 rlaure StopFreq
30.000000 MHz|
-70.0
Start 150 kHz Stop 30.00 MHz CF Step
Res BW 10 kHz VBW 100 kHz Sweep 275.5 ms (1001 pts) 2.985000 MHz
v ] fowron [ i Auto Man
150kHz  -37.684 dBm
2
3 Freq Offset
4
5 0Hz
6
7
8
9
10 =
1 2
< | =
MSG status| 1 DC Coupled
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Agilent Spectrum Analyzer - Swept SA
RF o0& AC 07:24.:56 PMFeb 06, 2018

[Center Freq 440.000000 MHz | Avg Type: Log-Pur TRACE[ 112555 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 55 TYPE|M

BALIGN AUTC

Frequency

IFGain:High #Atten: 0 dB DET‘F' NNMMMN
Auto Tune
Ref Offset 43.75 dB Mkr1 848.36 MHz
| E%gB!div Ref 20.00 dBm -36.636 dBm
1o CenterFreq
oo 440.000000 MHz
-10.0
o StartFreq
e j 30.000000 MHz
-40.0
60,0 Pkt Avisp e bty et o ket
00 StopFreq
850.000000 MHz
-700
Start 30.0 MHz Stop 850.0 MHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 75.73 ms (1001 pts) 82.000000 MHz
JAuto Man

848.36 MHz -36.636 dBm
2
3 Freq Offset|
4
5 0Hz
]
7
8
9
10
1 v
< | 3
IMSG STATUS

RL S RF S0 AC SEMSE:EXT] ALIGNAUTO 07:24:57 PMFeb 06, 2018 F
[Center Freq 931.500000 MHz Avg Type: Log-Pwr TACE[= 345 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 TVPE‘\ 1 i
IFGain:High #Atten: 0 dB DET|P MMM
Ref Offset 43.75 dB Mkr1 938.49 MHz AutoTune
| 1L%gB.'div Ref 20.00 dBm -35.923 dBm
o CenterFreq
0o 931.500000 MHz
-10.0 =t i
o StartFreq
e ’ 863.000000 MHz
-40.0
B0 StopFreq
00 1.000000000 GHz|
Start 863.00 MHz Stop 1.00000 GHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 12.67 ms (1001 pts) 13.700000 MHz|
] - [ v [ FUNCTION ] Auto Man
f 938.49 MHz 35.923 dBm
Freq Offset|
0Hz

2
3
4
5
6
7
8
9
10
11

~
v

=
@ |
@

STATUS
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Agilent Spectrum Analyzer - Swept SA

RF 09 AC ALIGNAUTO 07:24:58 PMFeb D&, 2018 F
[Center Freq 4.810000000 GHz | Avg Type: Log-Pwr TRAGE[1T25 5 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 615 TVPE‘H it
IFGain:High #Atten: 0 dB DET|F MM
Ref Offset 43.75 dB Mkr1 6.892 04 GHz AutoTune
| E%gB!div Ref 20.00 dBm -29.086 dBm
na CenterFreq|
om 4.810000000 GHz
-10.0
e [ StartFreq|
0 1.000000000 GHz,
-40.0
-50.0
. StopFreq
8.620000000 GHz
-700
Start 1.000 GHz Stop 8.620 GHz CF Step
Res BW 1.0 MHz VBW 50 MHz Sweep 12.73 ms (1001 pts) 762.000000 MHz
| T [Auto Man
5.992 04 GHz 29.086 dBm
2
3 Freq Offset|
4
5 0Hz
[
7
8
9
10
11 v
< -
IMSG STATUS

Signal 935.0125 MHz

Agilent Spectrum Analyzer - Swept SA

RL S RF 50 2 MDC CORREC SEMSE:EXT] ALIGHN AUTD 10:41:58 PM Mar 27, 2018
Center Freq 79.500 kHz | Avg Type: Log-Pwr wace[ g5 6 Frequency
W Trig: Free Run Avg|Hold: 515 T
IE’(‘;gir:’:vLI:; - #Atten: 0 dB DET‘P NNHNMNN
Ref Offset 43.65 dB Mkr1 14.217 kHz Auito Tune
1L%gB!div Ref 20.00 dBm -40.326 dBm
100 CenterFreq|
om 79500 kHz|
-10.0
B -20 EIEIdB_m.
o Start Freq||
e 7. 9.000 kHz,
-40.0
-50.0
60,0 S Stop Freq|]
150.000 kHz
-70.0
Start 9.00 kHz Stop 150.00 kHz CF Step
Res BW 1.0 kHz VBW 10 kHz Sweep 130.2 ms (1001 pts) 14.100 kHz
| ¥ Auto Man
14.217 kHz -40.326 dBm
2
3 Freq Offset
g 0Hz
[
7
]
9
10
11 &
3] | 3
Msa sTaTUS | 1 DC Coupled
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Agilent Spectrum Analyzer - Swept SA

RF CORREC ALIGHW AUTOD 10:42:01 PM Mar 27, 2018
Center Freq 15.075000 MHz | Avg Type: Log-Pwr TRACE[] - 505 6 Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 555 TPE Wi
IFGain:Low #Atten: 0 dB DET|P MMM
Ref Offset 43.65 dB Mkr1 150 kHz AutoTune
19 geuaiv Ref 20.00 dBm -32.367 dBm
oo CenterFreq||
0.0 15.075000 MHz,
-10.0
: -20.00 sl
o StartFreq||
A= 150.000 kHz
-40.0
-a0.0
00 plo by gt T AT EVELOR LERT PRI PR TORNTON T Stop Freq|
30.000000 MHz
-70.0
Start 150 kHz Stop 30.00 MHz CF Step
Res BW 10 kHz VBW 100 kHz Sweep 275.5 ms (1001 pts) 2.985000 MHz
[ v [ oo [ o Auto Man
150 kHz 32.367 dBm
Freq Offset
0 Hz
| 3

MSG status| t DC Coupled

RL S RF S0 AC CORREC SEMSE:EXT] ALIGNAUTD 10:42:02 PM Mar 27, 2018 F
Center Freq 482.000000 MHz | Avg Type: Log-Pwr TRACENT 555 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 T ‘
IFGain:High #Atten: 0 dB DET|F 1M
Ref Offset 4365 dB Mkr1 934.0 MHz AutoTune
|0 geiiv Ref 20.00 dBm -36.470 dBm
og
1m0 CenterFreq||
nm 482.000000 MHz,
-10.0
200 -20.00 cBmj
StartFreq||
0o R 30.000000 MHz
-40.0
-50.0 [ubeesablpnlifyspuatcd it ooyt il o g fale
00 Stop Freq|
) 934.000000 MHz
-70.0
Start 30.0 MHz Stop 934.0 MHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 83.47 ms (1001 pts) 90.400000 MHz
Auto Man
934.0 MHz -36.470 dBm
2
3 Freq Offset,
4
5 0Hz
6
7
8
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10 q
1 v
< | &
MSG STATUS
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Agilent Spectrum Analyzer - Swept SA
RF CORREC ALIGHNAUTO 10:42:03 PM Mar 27, 2018

Center Freq 970.500000 MHz | Avg Type: Log-Pwr TRACE[TT55 55 Frequency
PNO: Fast —— 1rg:Free Run Avg[Hold: 5i5 TVPE|M

ekttt
IFGain:High #Atten: 0 dB DET|P I
Ref Offset 43,65 dB Mkr1 941.472 MHz AutoTune
19 geuaiv Ref 20.00 dBm -31.971 dBm
o Center Freq(]
0 970.500000 MHz
-10.0
E | -20.00 sl
0 StartFreq||
A 941.000000 MHz
-40.0 et
500 A TN PR
oo Stop Freq||
1.000000000 GHz
-70.0
Start 941.00 MHz Stop 1.00000 GHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 5467 ms (1001 pts) 5.900000 MHz
[ oo [ o Auto Man
941.472 MHz -31.971 dBm
Freq Offset
0 Hz|

MSG STATUS

Agilent Spectrum Analyzer - Swept SA

REL S RF S0 AC CORREC SEMSE:EXT] ALIGNAUTD 10:42:04 PM Mar 27, 2018 F
Center Freq 5.200000000 GHz | Avg Type: Log-Pwr TRACEITo 3 35 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 T ‘
IFGain:High ~ #Atten: 0 dB CeT|P RN
Ref Offset 43.65 dB Mkr1 6.266 8 GHz AutoTune
|0 dmiaiv__ Ref 20.00 dBm -29.374 dBm
og
100 Center Freq(]
om 5.200000000 GHz
-10.0
00 -20.00 ciBim)
’ StartFreq||
e 1.000000000 GHz
-40.0
-50.0
0 Stop Freq|
) 9.400000000 GHz
-70.0
Start 1.000 GHz Stop 9.400 GHz CF Step
Res BW 1.0 MHz VBW 50 MHz Sweep 14.00 ms {1001 pts) 840.000000 MHz|
Auto Man
6.266 8 GHz -29.374 dBm
2
3 Freq Offset
4
5 0Hz
6
7
8
9
10 a1
1 @
< | &
MSG STATUS
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Signal 937.5 MHz

Agilent Spectrum Analyzer - Swept SA
RL S RF 50 @ MDC CORREC SEMSEEXT] ALIGNAUTO 1004153 PM Mar 27, 2018

ICenter Freq 79.500 kHz | Avg Type: Log-Pwr TRECE[ - 5.5 6 Frequency
PNO: Wide -+~ 1rig:Free Run Avg|Hold: 515 TVBE| M WAAANA
IFGain:Low #Atten: 0 dB DET|P 1M
Auto Tune
Ref Offset 43,65 dB Mkr1 12.666 kHz
bie ;mmw Ref 20.00 dBm -37.443 dBm
e Center Freq||
o 79.500 kHz|
-10.0
; -20.00 sl
o Start Freq(|
o 1 9.000 kHz|
-40.0
-50.0
-60.0 ! B Stop Freq||
700 | | | 150.000 kHz
Start 9.00 kHz Stop 150.00 kHz CF Step
Res BW 1.0 kHz VBW 10 kHz Sweep 130.2 ms (1001 pts) 14.100 kHz
| - [ v [ FUNCTION [ FUNC 0N Auto Man
12,666 kHz 37.443 dBm
2
3 Freq Offset|
g 0 Hz|
[
7
3
]
10 L
11 -
< W
se staTus| §. DC Coupled

Agilent Spectrum Analyzer - Swept SA

REL S RF 50 2 MDC CORREC SEMSE:EXT] ALIGNAUTD 1014155 PM Mar 27, 2018
Center Freq 15.075000 MHz | Avg Type: Log-Pwr TRACE[] - 345 6 Frequency
PNO: Fast —»— 1rig:Free Run Avg|Held: 55 TVPE| M it
IFGain:Low #Atten: 0 dB DET|P 1R M
Auto Tune
Mkr1 150 kHz
Ref Offset 43.65 dB
10 dBidiv__Ref 20.00 dBm -33.108 dBm
HiLog
100 CenterFreq|
0.00 15.075000 MHz
-10.0
-0.0 -20.00 cBmjl
Start Freq||
= 150.000 kHz
-40.0
-50.0
60,0 e A1 Ly Stop Freq|
| 30.000000 MHz
-70.0 ‘
Start 150 kHz Stop 30.00 MHz CF Step
Res BW 10 kHz VBW 100 kHz Sweep 275.5 ms (1001 pts) 2.985000 MHz
| [ v [ FUNCTON [ FAINE Auto Man
150 kHz 33.108 dBm
2
3 Freq Offset
4
5 0Hz
6
7
8
9
10 =
11 %
< | &
S sTaTus | 1 DC Coupled
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Agilent Spectrum Analyzer - Swept SA

CORREC ALIGHW AUTOD 10:41:56 PM Mar 27, 2018

Center Freq 482.000000 MHz | Avg Type: Log-Pwr TRACE[TT55 55 Frequency
PNO: Fast —— 1rg:Free Run Avg[Hold: 5i5 TVPE|M

it
IFGain:High #Atten: 0 dB DET|P I
Ref Offset 4365 dB Mkr1 933.1 MHz AutoTune
bie ;mmw Ref 20.00 dBm -33.449 dBm
0o CenterFreq|
0.0 482.000000 MHz,
-10.0
-20.00 ciEnm)|
e startFreq||
o 30.000000 MHz
-40.0
. Stop Freq|
934.000000 MHz,
-70.0
Start 30.0 MHz Stop 934.0 MHz CFstep
Res BW 100 kHz VBW 1.0 MHz Sweep 83.47 ms (1001 pts) 90.400000 MHz
[ v [ iy [ I Auto Man
9331 MHz  -33.449 dBm
Freq Offset
0 Hz|

MSG STATUS

Agilent Spectrum Analyzer - Swept SA

RL S RF S0 AC CORREC SEMSE:EXT] ALIGNAUTD 1014155 PM Mar 27, 2018
Center Freq 970.500000 MHz | Avg Type: Log-Pwr el oo | Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 T ‘
IFGain:High #Atten: 0 dB DET|F 1M
Ref Offset 43.65 dB Mkr1 943.478 MHz AutoTune
[ 1o gz Rer20.00 dBm -36.839 dBm
0o CenterFreq||
nm 970.500000 MHz,
-10.0
B -20 EIEIdB_m.
e StartFreq||
g 941.000000 MHZ]
-40.0 Py
0.0 errf STPE ST PP TR
00 Stop Freq|
) 1.000000000 GHz,
-70.0
Start 941.00 MHz Stop 1.00000 GHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 5.467 ms (1001 pts) 5.900000 MHz
Auto Man
943.478 MHz -36.839 dBm
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3 Freq Offset
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Agilent Spectrum Analyzer - Swept SA
RF CORREC ALIGHNAUTO 10:41:57 PM Mar 27, 2018

Center Freq 5.200000000 GHz | Avg Type: Log-Pwr TRACE[] - 505 6 Frequency
PNO: Fast —— 1rg:Free Run Avg[Hold: 5i5 TVPE|M

it
IFGain:High #Atten: 0 dB DET|P I
Ref Offset 43.65 dB Mkr1 5.620 0 GHz AutoTune
[ 1o gz Ref20.00 dBm -29.252 dBm
100 Center Freq(]
om 5.200000000 GHz
-10.0
-20.00 ciEnm)|
w0 ¢ StartFreq||
A 1.000000000 GHz
-40.0
-a0.0
. Stop Freq|
9.400000000 GHz
-70.0
Start 1.000 GHz Stop 9.400 GHz CF step
Res BW 1.0 MHz VBW 50 MHz Sweep 14.00 ms (1001 pts) 840.000000 MHz|
| : [ oo [ o Auto Man
56200 GHz -29.252 dBm
2
3 Freq Offset|
4
5 0 Hz|
8
7
8
9
10 2
1 F)
< | &
MSG STATUS

Signal 940.9875 MHz

Agilent Spectrum Analyzer - Swept SA

REL S RF 50 2 MDC CORREC SEMSE:EXT] ALIGNAUTD 1014208 PM Mar 27, 2018
ICenter Freq 79.500 kHz | Avg Type: Log-Pwr TRACE[] - 345 6 Frequency
PNO: Wide —— Trig: Free Run Avg|Held: §i5 TPE Wittt
IFGain:Low #Atten: 0 dB DET|P 1R M
Ref Offset 43.65 dB Mkr1 9.000 kHz AutoTune
| 1L%gdB.ldi\r Ref 20.00 dBm -39.102 dBm
100 CenterFreq|
.00 79.500 kHz|
-10.0
0.0 -20.00 cBmj
StartFreq||
e Y 9.000 kHz|
-40.0
-50.0
60,0 " o Stop Freq|
e \ 150,000 kHz
Start 9.00 kHz Stop 150.00 kHz CF Step
Res BW 1.0 kHz VBW 10 kHz Sweep 130.2 ms (1001 pts) 14.100 kHz
[ v [ o [Ane Auto Man
9.000 kHz -39.102 dBm
2
3 Freq Offset
g OHz
6
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9
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< | &
MsG sTatus | 1 DC Coupled
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Agilent Spectrum Analyzer - Swept SA

RF CORREC ALIGHW AUTOD 10:42:07 PM Mar 27, 2018
Center Freq 15.075000 MHz | Avg Type: Log-Pwr TRACE[] - 505 6 Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 555 TPE Wi
IFGain:Low #Atten: 0 dB DET|P MMM
Ref Offset 43.65 dB Mkr1 150 kHz AutoTune
19 geuaiv Ref 20.00 dBm -34.390 dBm
oo CenterFreq||
0.0 15.075000 MHz,
-10.0
: -20.00 sl
o StartFreq||
e 150,000 kHz
-40.0
-a0.0
00 Lo, Flals e Tyl s 1 Stop Freq|
30.000000 MHz
-70.0
Start 150 kHz Stop 30.00 MHz CF Step
Res BW 10 kHz VBW 100 kHz Sweep 275.5 ms (1001 pts) 2.985000 MHz
[ v [ oo [ o Auto Man
150 kHz -34.390 dBm
Freq Offset
0 Hz
| 3

MSG status| t DC Coupled

REL S RF S0 AC CORREC SEMSE:EXT] ALIGNAUTD 10:42:09 PM Mar 27, 2018 F
Center Freq 482.000000 MHz | Avg Type: Log-Pwr TRACE[[23 45 6 requency
PNO: Fast —»— Trig:Free Run Avg|Held: 55 v ‘
IFGain:High #Atten: 0 dB DET|F 1M
Ref Offset 43.65 dB Mkr1 933.1 MHz AutoTune
Jio gBrciv__Ref 20.00 dBm -35.971 dBm
og
100 CenterFreq|
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-10.0
-20.00 ciBim)
o StartFreq||
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BT e e rheyrd i ity
0.0 Stop Freq|
) 934.000000 MHz,
-70.0
Start 30.0 MHz Stop 934.0 MHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 83.47 ms (1001 pts) 90.400000 MHz
Auto Man
933.1 MHz 35971 dBm
2
3 Freq Offset
4
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< | &
MSG STATUS

Page 40 of 90

This document shall not be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from LabTest Certification Inc.

DCN: 1036, Rev 2



Prepared by: LabTest Certification Inc. Client: Dali Wireless, Inc.
Date Issued: 27 March 2018 Report No.: 16898-3E
Project No.: 16898 Revision No.: 2

Agilent Spectrum Analyzer - Swept SA
RF CORREC ALIGHNAUTO 10:42:10 PM Mar 27, 2018

Center Freq 970.500000 MHz | Avg Type: Log-Pwr TRACE[TT55 55 Frequency
PNO: Fast —— 1rg:Free Run Avg[Hold: 5i5 TVPE|M

ekttt
IFGain:High #Atten: 0 dB DET|P I
Ref Offset 43,65 dB Mkr1 941.118 MHz AutoTune
19 geuaiv Ref 20.00 dBm -35.964 dBm
o Center Freq(]
0 970.500000 MHz
-10.0
: -20.00 sl
0 StartFreq||
A 941.000000 MHz
-40.0 oy
[ aYeY A S P SN R - B P
oo Stop Freq||
1.000000000 GHz
-70.0
Start 941.00 MHz Stop 1.00000 GHz CF Step
Res BW 100 kHz VBW 1.0 MHz Sweep 5467 ms (1001 pts) 5.900000 MHz
[ oo [ o Auto Man
941.118 MHz -35.964 dBm
Freq Offset
0 Hz|

MSG STATUS

Agilent Spectrum Analyzer - Swept SA

REL S RF S0 AC CORREC SEMSE:EXT] ALIGNAUTD 10:42:11 PM Mar 27, 2018 F
Center Freq 5.200000000 GHz | Avg Type: Log-Pwr TRACEITo 3 35 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 515 T ‘
IFGain:High ~ #Atten: 0 dB CeT|P RN
Ref Offset 43.65 dB Mkr1 2.822 8 GHz AutoTune
|0 dmiaiv__ Ref 20.00 dBm -27.852 dBm
og
100 Center Freq(]
om 5.200000000 GHz
-10.0
00 -20.00 dB_m.
[ StartFreq||
e 1.000000000 GHz
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-50.0
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) 9.400000000 GHz
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Start 1.000 GHz Stop 9.400 GHz CF Step
Res BW 1.0 MHz VBW 50 MHz Sweep 14.00 ms {1001 pts) 840.000000 MHz
Auto Man
28228 GHz 27,852 dBm
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3 Freq Offset
4
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Spectrum Emission Mask

Governing Doc FCC Part 90.210 (i) Room Temperature (°C) 24

ANSI/TIA-603- E-2016;
FCC KDB 935210 D05

Test Procedure Indus Booster Basic Meas Relative Humidity (%) 33.9
v01r02: October 27, 2017

Test Location Burnaby Barometric Pressure (kPa) 102.6

Test Engineer Sophie Piao/Jeremy Lee Date Feb 06, 2018

EUT Voltage DC 00 120VAC @ 60Hz

Test Equipment Used Manufacturer Model Serial Number | Calibration | Calibration due
Signal Generator Keysight N5172B MY53050270 | 08/04/17 08/04/18
Spectrum Analyzer Keysight N9010A | MY50520285 | 08/07/17 08/07/18
40dB Attenuator Aeroflex Winschel 58-40-43 n/p CVP CVvP

Note) CVP = Calibration Verification Performed internally, n/p = not provided.

Freqguency Range: 851 MHz - 861 MHz 935 MHz - 940 MHz

Detector: Peak

RBW/VBW: X100 Hz

Type of Facility: Testbench

Distance: direct connect

Arrangement of EUT: O Table-top only O Floor-standing only Rack Mounted

Signal of all types of modulation is contained within the emission mask.
Compliant Non-Compliant O Not Applicable [

Test setup

Description of test set-up:

Spectrum Emission Mask is measured by connecting a Spectrum Analyzer to the RF output connector. The
input power was adjusted to produce maximum output power on the antenna port. The reference level was
measured with integrated BW of the designated channel BW. The emission was measured with RBW 100
Hz.

The EUT was set to Operation Mode #1 with configuration Mode #1.

Vector
Signal hdHost O EUT 40dB Spectrum
Attenuator Analyzer
Generator
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Results

At Input Power 0.5 dB below AGC threshold
C4FM 851.0125 MHz — Mask H

Agilent Spectrum Analyzer - Spectrum Emission Mask

RL S RF S0%  AC SEMSE:EXT] ALIGNAUTO 07:32:46 PMFeb 06, 2018
[Center Freq 851.012500 MHz | Center Freq: 851.012500 MHz Radio 5td: None Frequency
Trig: Free Run Avg: 100.00% of &
|Pass ] IFGaindow  HAtten: 6 dB Radio Device: BTS
Ref Offset 43.75 ¢B
10 dibkdisvindont Ref 33.0 dBm
Log / \
230 / \ CenterFreq
130 / \ 851.012500 MHz,
3.00
- Relative Limil
-17.0
-27.0
-37.0
-47.0 -
70 i
| Center 851 MHz Span 100 kHz
p CF Step
10.000 kHz
Total Power Ref 33.00 dBm 0.0125 MHz Auto Man
Lower <- Peak -» Upper
Start Freq StopFreq  IntegBW B ALIm{dB)  Freq (Hz) dBr ALIMdB)  Freq ({Hz) Freq Offset
00Hz 4000kHz  1000Hz  17.70  (-15.30) -650.0 1765  (-15.35) 550.0 & 0 Hz
4000 kHz 8500kHz  1000Hz 1313 (-2824) 6300k 2838  (-27.94) 8300k
8500 kHz 1500kHz  1000Hz  -3361  (-2499) 1280k -2992  (-27.92) 8500k
15.00 kHz 2500kHz  1000Hz  -47.03  (-9.32) 2485k -4685  (-9.01) 2490k
2500 kHz 5000kHz ~ 1000Hz  -4690  (-3390) 2645k -4692  (-33.92) 2675k
99 90 kHz 1000kHz 1000 kHz () () —p
1250MHz 1500 MHz 1000 MHz () ()
1250MHz 1500 MHz  1.000 MHz () () =
IMSG STATUS

CQPSK 851.0125 MHz - Mask H

Agilent Spectrum Analyzer - Spectrum Emission Mask

RF 09 AC SEMSE:EXT] ALIGN AUTO 07:33:04 PMFeb 06, 2018
[Center Freq 851.012500 MHz | Center Freq: 851.012600 MHz Radio $td: None Frequency
—— Trig:Free Run Avg: 100.00% of 5
IF’/—\SS I IFGain:Low #Atten: 6 dB Radio Device: BTS
Ref Offset 43.75 dB
10 dR@kdiswinsor1 REF 33.0 dBm
Log / \
230 / \ CenterFreq
130 / \ 851.012500 MHz
3.00
0 Relative Limi
-17.0
-27.0
-37.0
-47.0 e —
-57.0
| Center 851 MHz Span 100 kHz
p CF Step
10.000 kHz
Total Power Ref 33,00 dBm 0.0125 MHz Auto Man
Lower =- Peak -» Upper
Start Freq StopFreq  IntegBW  dBm  ALim(dB) Freq(Hz) dBm  sLim{dB)  Freq (Hz) Freq Offset
00Hz 4000 kHz 1000Hz 1729  (-1571) 1750k 1730  (-1570) 7500 ~ 0Hz
4.000 kHz 8.500 kHz 1000Hz  -37.25  (-35.29) 8500k  -36.81  (-35.20) 8.450 k
8.500 kHz 15.00 kHz 100.0Hz  -33.80  (-25.27) 1275k 4141 (-29.95) 14.65k
15.00 kHz 2500 kHz 1000Hz  -48.89 (-8.92) 2495k 4742 (-9.45) 2495k
2500 kHz 50.00 kHz 1000Hz 4712 (-3412) 2500k 4718 (-34.18) 2535k
99.90 kHz 100.0kHz ~ 100.0 kHz () () —F
12.50 MHz 15.00 MHz ~ 1.000 MHz () ()
12.50 MHz 1500 MHz  1.000 MHz () () =
IMSG STATUS
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