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TEST REPORT_FCC Part 2, 90

Private Land Mobile Services

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

16898-4E

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

v" Rev. 0: 09 July 2018

Compiled by (+ signature).................. Daniel Lee 7\*1% 1 —
Approved by (+ signature)................. Jeremy Lee //f’ W‘Q >0 /7 F
Date of ISSUE ......oeevvviiiieiiiiieciee, : 109 July 2018

Total number of pages .........c.ccceeueee. 118

FCC Site Registration No.: CA5970

IC Site Registration No.: 5970A-2

Testing Laboratory........cccocceeeenene. :

LabTest Certification Inc.

Yo (o | (=1 :

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

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

Dali Wireless, Inc.

AdAreSS ...ooveeeeeeeeeeee e :

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

Manufacture's Name

Dali Wireless (Canada) Inc.

AdAreSS ..oovveeeeeeee e :

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

Test specification:

Standards.......ccoooeeiiiiiiiieiee, : » FCC Part 2; 2018
» FCC Part 90; 2018
Test procedure .......ccccceeevviiiiveeeeennnn. : » ANSI C63.10:2013
> ANSI C63.4:2014
> 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 .......ooovviiieieeeee e, :

1036_Rev2 — RF Report Template

Test item description:

Trade Mark .......ccooeviviveiiiiiiieeeeiiees :

hd33™

Model/Type reference ...................... :

hd33-4-PS-ABCH-20-8N-DO
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FEqUIremMent .......eeeeeviveeeeiiieeee e :

Serial Number .......cccoeveeiiiiinee : |10911110RA1B86001
[ OO | S : |HCOHD334PSABCH20A
Possible test case verdicts:
- test case does not apply to the test
N/A
(o] o] [=Tox (SR :
- test' object does meet the P (Pass)
(=10 01 Tg=T00T=T o | :
- test object does not meet the F (Fail

Testing:

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

June 19, 2018

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

June 20-25, 2018

Revision History

Revision Date

Reason For Change Author(s)

0 July, 2018

Initial Data Jeremy Lee

Device Under Test Description

Application for ........ccccoviiiiiiiiiiinins

PS 900/800/700/450 Remote Unit, Quad Band Medium Power
DAS

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

935 MHz — 941 MHz
851 MHz — 862 MHz
758 MHz — 775 MHz
450 MHz — 512 MHz

Operating Transmit Frequency

FCC e

935 MHz - 940 MHz

851 MHz - 861 MHz

758 MHz — 768 MHz

769 MHz — 775 MHz

450 MHz — 454 MHz

456 MHz — 462.5375 MHz
462.7375 MHz — 467.5375 MHz
467.7375 MHz — 512 MHz

Passing Receive Frequency .................

896 MHz — 902 MHz
806 MHz — 817 MHz
788 MHz — 805 MHz

450 MHz — 512 MHz
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896 MHz — 901 MHz

806 MHz — 816 MHz

788 MHz — 798 MHz

Operating Receive Frequency 799 MHz — 805 MHz

FCC e 450 MHz — 454 MHz

456 MHz — 462.5375 MHz
462.7375 MHz — 467.5375 MHz
467.7375 MHz — 512 MHz

Number of Channels ............cccccooiieenee. As many as which can fit

Rated RF Output(e.i.r.p.) .ccccvveereeriiinnnee, 35dBm

P25 Phase | C4FM, CQPSK; P25 Phase Il HDQPSK on full band
of Band 900, Band 800 and Band 450;

4FSK on Band 900 only;
Modulation TYPe .....ccovviveeeiiiiiieeiiiieeees FM on Band 800 between 851 MHz — 854 MHz only;
5MHz LTE on Band 700 between 758 MHz — 768 MHz;

P25 Phase | C4FM, CQPSK; P25 Phase Il HDQPSK on Band
700 between 769 MHz — 775 MHz

Equipment mobility ..........ccoociiiiis Fixed

Operating condition ..........ccccceevvvveeennnnen. -40 to +50 °C

Mass of equipment (9).....c.coocvveerrverennne < 22,7009

Dimension(W X D X H) 430 mm X 194 mm X 466 mm
Nominal Voltages for: 48 V stand-alone equipment

48 V_combined (or host) equipment

Supply Voltage: AC Amps
48V DC 7.083  Amps
If DC Power: ___Internal Power Supply

_\_ External Power Supply

Program details

Testing Facility by procedure:

X Radiated Measurement LabTest Certification Inc.
Testing location/ address.............cc.....it Unit 3128-20800 Westminster HWY, Richmond, B.C.
V6V 2W3 Canada
X Conducted Measurement: LabTest Certification Inc.
Testing location/ address............ccccveeel Unit 3128-20800 Westminster HWY, Richmond, B.C.

V6V 2W3 Canada
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Summary of testing:

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

Conducted Measurement Bench top, Richmond
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 900PS/800PS/700PS/450 PS is a quad-band remote unit that provides at least 2 W of output
power on each band.

The quad-band unit supports up to bands in a sealed type 2 chassis.

On the downlink path the hd33 PS remote receives an aggregated stream of digitized RF signals from an
hdHost PS, which it then converts into analog RF signals. Depending on the frequency 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 filter.
The RF signals are converted into a digital data stream and then delivered over optical fiber to an hdHost
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 hdHost was connected as the Auxiliary device.
The hdHost does not have anntenna port, where the signal was injected and ejected via coaxial cables.
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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.

hd33-4-PS-ABCH-20-8N-D0 — quad band 900PS 800PS 700PS 450PS model as tested

Tri Band

1. hd33-3-PS-ABH-20-6N-D0 (hd33 with 450,700,800PS)

2. hd33-3-PS-ACH-20-6N-D0 (hd33 with 450,700,900PS)

3. hd33-3-PS-BCH-20-6N-D0 (hd33 with 450,800,900PS)

4, hd33-3-PS-ABC-20-6N-D0 (hd33 with 700,800,900PS)
Dual Band:
hd33-2-PS-AH-20-4N-DO0 (hd33 with 450,700PS)
hd33-2-PS-BH-20-4N-DO0 (hd33 with 450,800PS)
hd33-2-PS-CH-20-4N-D0 (hd33 with 450,000PS)
hd33-2-PS-AB-20-4N-D0 (hd33 with 700,800PS)
hd33-2-PS-AC-20-4N-D0 (hd33 with 700,900PS)
hd33-2-PS-BC-20-4N-DO0 (hd33 with 800,900PS)
Single Band:

1. hd33-1-PS-H-20-2N-D0 (hd33 with 450PS)

2. hd33-1-PS-A -20-2N-DO0 (hd33 with 700PS)

3. hd33-1-PS-B-20-2N-DO0 (hd33 with 800PS)

4, hd33-1-PS-C-20-2N-DO0 (hd33 with 900PS)

ogkwnpE
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Client Equipment Used During Test

Use* Product Type Manufacturer Model Comments
EUT hd33, 900PS, |Dali Wireless Inc.| hd33-4-PS- | EUT where the RF (I/O) antenna attached
800PS, 700PS, ABCH-20-8N- | via duplexers/multiplexer when necessary.
450PS DO
AE1l hdHost, 900PS, [Dali Wireless Inc.| hdHost-4-PS- | Auxiliary equipment, which is connected to
800PS, 700PS, ABCH-0-8N-D | the Base Station via RF coaxial cables, has
450PS no air interface.
AE2 Dali Matrix Dali Wireless Inc.|hdCNSL-1-8-4- Aucxiliary equipment provides the
Console 120G-AC configuration and control interface to UBItT-
CP, 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 1.0.10.5020
AE1 Software installed 1.0.10.5019
AE2 Software installed

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
2 8 * 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
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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

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

1 hd33 uplink and downlink attenuation set to 0dB.

Test Equipment Verified for function

Model # Description Checked Function Results

JB1 An;%%%?\}lgg 0 Checked structure Normal — no damage.
SAS-571 Ant;zgg?_izl 0 Checked structure Normal — no damage.
AL-130 Anter;ré)?\}l EEHZ 0 Checked structure Normal — no damage.
witin PR Specs
N9‘g|i-0 A i?]ea}acl)t/rzuer? Frquency and Amplitude Within MFR Specs
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Test Station Cables and Loads

Client: Dali Wireless, Inc.
Report No.:16898-4E
Revision No.: 0

Model # Manufacture Description
TM4-N1S1-60 MegaPhase N-Type male to SMA male coaxial cable in 60 inches
8 * TM4-S1S1-60 MegaPhase 8 times SMA male to SAM male coaxial cable in 60 inches
GB14-S1S1-16 MegaPhase SMA male to SAM male coaxial cable in 16 inches
4*GB14-S1S1-12 MegaPhase SMA male to SAM male coaxial cable in 12 inches
4*GB14-S1S1-18 MegaPhase SMA male to SAM male coaxial cable in 18 inches
3*RG316/U Pasternack SMA male to SMA male coaxial cable in 12 inches
RG316/U Pasternack SMA male to SMA male coaxial cable in 36 inches
4 * PE3C0101-400cm Pasternack N-Type male to N-Type male coaxial cable in 4 meters
4 * 49-30-34 Aeroflex 40dB 150W attenuators
4 * VAT-10W2+ Minicircuit 10dB 2W attenuators

Test Station Insertion Loss

Band 900 Band 800 Band 700 Band 450
DL Transmitter 43.8 dB 445 dB 43.55 dB 43 dB
UL Receiver 9.5dB 9.52 dB 9dB 8.9dB

Measurement Uncertainty

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 +4.95dB

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

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
INDUE-Versus-output ANSI TIA-603- E-2016 & FCC
P P FCC Part 2 2.1049 KDB 935210 D05, v01r02 Sec Compliant
Signal Comparison 34
Unwanted Emissions FCF%Eagtaft%é%‘ll%(a) ANSI TIA603- E2016 & FCC 0o p
(Transmitter Conducted) FCC Part 90.543(¢) KDB 935210 D05, v01r02
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\I;DJOSi:rS(E)SZZlO DOS, FCC KDB 935210 D05, v01r02 | 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, vO1r02 Compliant
; e FCC Part 2.1053, . i
Radiated Emissions FCC Part 90.210 ANSI C63.4:2014 & ANSI TIA Compliant

- Enclosure

& FCC Part 90.219

603-D
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Output Power (Conducted)

Client: Dali Wireless, Inc.
Report No.:16898-4E

Revision No.: 0

. FCC Part 2 2.1046(a) o
Governing Doc FCC Part 90.219(d) Room Temperature (°C) 29
ANSI/TIA-603- E-2016;
Test Procedure FCC KDB 935210 D05, Relative Humidity (%) 39.9
v01r02;
Test Location Burnaby Barometric Pressure (kPa) 101.5
Test Engineer Jeremy Lee Date Jun 20, 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

Frequency Range:

935 MHz — 940 MHz; 851 MHz — 861 MHz; 758 MHz — 775 MHz;

450 MHz - 512 MHz

Detector: Peak
Type of Faclility: Test bench
Distance: Direct

Arrangement of EUT:

[ Table-top only

O Floor-standing only

Rack Mounted

Output Power is

less than 34.8 dBm in band 900,
less than 35.5 dBm in band 800,
less than 35.1 dBm in band 700,
and less than 35 dBm in band 450.

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.

\;?gcrfglr hdHost O EUT 40 dB Spectrum
Generator Attenuator Analyzer
Results — Output Power FCC Requirement

Frequt(—:‘l\r/]l%yz)Range Frequency (MHz) Inp:tL cI?o(\(/jvgrrn ‘I)'np Out}?(llet3 rI:]c;wer (3;:;1;:]1 )

935.0125 -9.5 34.8 PASS

935 - 940 937.5 -9.5 34.6 PASS

939.9875 -9.5 34.7 PASS

851.0125 -8.5 35.1 PASS

851 - 861 856 -9.5 35.2 PASS

860.9875 -9.5 355 PASS

769.0125 -9.5 35.1 PASS

769 - 775 772 -9.0 35.1 PASS

774.9875 -9.0 35.0 PASS

760.5 -8.0 34.9 PASS

758 - 768 763 -8.5 34.9 PASS

765.5 -8.5 35.0 PASS

450 - 454 450.0125 -9.5 34.2 PASS

456 — 462.5375 462.53125 -10.5 34.7 PASS

462.7375 — 467.5375 463.6375 -10.5 34.6 PASS

467.7375 - 512 511.9875 -10.5 35 PASS
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Input-versus-output Signal Comparison (Conducted)

Governing Doc FCC Part 2 2.1049

Room Temperature (°C) 29

ANSI/TIA-603- E-2016;

Test Procedure FCC KDB 935210 D05, Relative Humidity (%) 39.9
v01r02 Sec 3.4
Test Location Burnaby Barometric Pressure (kPa) 101.5
Test Engineer Jeremy Lee Date Jun 20, 2018
EUT Voltage DC ] 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

935 MHz - 940 MHz; 851 MHz — 861 MHz; 758 MHz — 775 MHz;

Frequency Range: 450 MHz — 512 MHz

Detector: Peak
Type of Facility: Test bench
Distance: Direct

Arrangement of EUT: LI 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.

- 4FSK <12.5kHz

- C4FM < 125 kHz

- CQPSK <6.25 kHz

- HDQPSK <12.5 kHz

- 4 kHz FM with 1kHz deviation < 12.5 kHz
- LTE<5MHz

AGC activation does not distort the signal shape.

Compliant Non-Compliant [ Not Applicable [
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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
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Results — Occupied Bandwidth (OBW)

Cl

ient: Dali Wireless, Inc.
Report No.:16898-4E
Revision No.: 0

Input OBW

Center Fre 525 012500 HiE

e e 3,200
Radis 514 Nene.

Output OBW when AGC inactive

Frequency

4FSK

Signal at 935.0125 M

ConterFre 35 012500 Mz

Hz

Frequency

Output OBW when AGC active

Catar Fra G35 012600 i Radis 514 Fromuancy
o TigfreeRun  AvgHouss o TigFresRun  Avgoi: 88 o TrigFreeRun  Avgploid 55
FGuinow  #htan: 16 4B Radia Gexice: TS amton  BAien: 18 4B Radia Device:BTS FGunime  $hter: 188 Radia Desice:BTS
Rer Oset 435 48 Ref Offset 435 &
Ref 0.00 aBm Ref 45.00 dBm Ref 45.00 dBm
Genter Freq| Genter Freq| Genter Freq|
936012600 s 536 012600 z| 536012600 Mo
Genter 935 MHZ ‘Span 25 kHz Center 935 MRz Span 25 kHz Genter 935 MHZ Span 25 kA
|#Res BW 130 Mz VEW 13Kz ‘Sweep FFT Grstep] |sros w130 Kz VBW 1.3 kM2 Sweep FFT srsien] [sresBw 130 2 VEW 1.3 kHZ ‘Sweep FFT cF ster!
W W W
Occupied Bandwidth Total Power -10.4 d8m “11 occupiea Total Power 34.8d8m "1 | occupied Banawidtn Total Pawer 34.8dBm =
7.830 kHz Freqoftsel 7.796 kHz Freqoffse) 7.613 kHz FreqOftse
Transmit Freq Error 37T Hz ‘OBW Power 99.00 % OH Transmit Freq Error 86 Hz OBW Power 99.00% Ohe] Transmit Freq Error 103 Hz OBW Power 99.00 % OH
 dB Bandwidth 9.974kHz  xdB -26.00 dB x dB Bandwidth 1022kHz  xdB -26.00 B x dB Bandwidth 1049kHz  xdB -26.00 dB

Cartar Fras 936 012500 s

C4FM Signal at 935.0125 MHz

CantarFres 36 012600 1z

CortarFras 635 012600 Froauney
T Fres un Al 6 TgFrafun  Avawiont o TogFrasfun A
Ref Ot 435 48 Ref Offeet 435 &
Ref 0.00 dBm Ref 45.00 dBm Ref 45.00 dBm
Center Freq| Center Freq| Center Freq|
936012600 s 536 012600 z| 536012600 Mo
Center 935 MHz ‘Span 25 kHz o Center 935 MHz Span 25 kHz o Center 935 MHz ‘Span 25 kH. o
[#Res BW 130 Hz VEW 1.3 kHz Sweep FFT Grstep] |smes B 130 Hz VBW 1.3 kHz Sweep FFT Srswenl [sresBw 130 He VEW 1.3 kHz Sweep FFT oF el
Man) Mo Moo
‘Occupied Bandwidth Total Power ~10.4 dBm Occupied Total Power 34.8 dBm ‘Occupied Bandwidth Total Power 34.8dBm
8.352 kHz Freqoftsel 8.276 kHz FreqOffset) 7.783 kHz FreqOffset
Transmit Freq Error 115 Hz ‘OBW Power 99.00 % OHy Transmit Freq Error “128Hz OBW Power 99.00% O] Transmit Freq Error 174 Hz OBW Power 99.00 % OHy
% dB Bandwidth M5TkHz  xdB -26.00 dB x dB Bandwidth orikHz  xdB -26.00 B x dB Bandwidth 1067kHz  xdB -26.00 dB

[Conter Froq 635012500 MHz | Canter Fres 535 512600 1skz

CQPSK Signal at 935.0125 MHz

Frequency

iq 635012500 MHz ] CarearFres 53501800 Freaueney
o PR Ao 55 ) Vgt Avgbol: 88 Conter Freq §35.0 o TR gl 58
a6 0B Aainton | AR 18 B W Guinom AR 18 48 Radis Davica: BTS
Ref Offset435 45 Ref Offeet 435 B
Ref 0.00 dBm Ref 45.00 dBm Rof 45.00 dBm
Center Freq| Center Freq| Center Freq|
536012500 e ‘35 012500 Wtz 536012500 e
Center 935 MHz Span 125 kHz pe Center 935 MHz Span 123 kHz o Center 835 MHZ Span 12.5 kA o
[#Res BW 62 Hz VEW 620 Kz Sweep FFT cesten] [omesew o2z VEW 620 Hz Sweep FFT SEStep] Jemes ew 62hz VEW 620 Kz ‘Sweep FFT CF sten)
[ ) Man)
‘Occupied Bandwidth Total Fower -10.4 dBm Occupled Total Power 34.3 dBm ‘Occupied Bandwidth Total Fower 34.8dBm
4.826 kHz FreqOffse| 4.830 kHz FreqOffset) 4.804 kHz FreqOffsel|
Transmit Freq Error AHz  OBW Power 99.00 % orl | Transmit Freq Emor 11Hz  OBW Power 99.00% onzl | Transmit Freq Error IHz  OBW Power 99.00% o
% dB Bandwidth 5403kHz  xdB -26.00 dB x dB Bandwidth 5325kHz  xdB -26.00 dB x dB Bandwidth 5386kHz  xdB -26.00 dB
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Input OBW

o e 23, 200

Output OBW when AGC inactive

HDQPSK Signal at 935.0125 MHz

Output OBW when AGC active

Std; Nene Frequency 00 Canter Fre g 936.012500 MHZ Frequancy Cernsr Freq 535012600 MHZ Frequency
B e i b WO L o Lo FO e rire
PeT—— P
Ret 0.00 dm Jr A r
GencerFrea) ] [m—— I GonterFrea)
sssorastomal ! oo I sxorastomal
Genter 55 e conier wE T Span 75w center 75 T S
res B 130 e vew 13xtz Bween FET crsinl| [onesmw 130k vew 3% Deep PP crsten] Loes o 13002 vew 1.3xtz Baect FeT cFsiep
= ] =
Cocupled Bandwidth Total Power 104 dBm Oecupisd TowiPower 348 d8m Cocupled Bandwidth TotstPower  34.88Bm
9,575 kHz pR—— 9.948 kHz P 9,785 kHz Freqofan
Transmit Freq Ermor 83 Hz OBW Power 99.00 % OHz Transmit Freq Emor 103 Hz OBW Power 99.00 % O] Transmit Freq Error 114 Hz OBW Power 99.00 % OHz
x dB Bandwidth 12.11 kHz xdB -26.00 dB x dB Bandwidth 11.72 kHz x dB -26.00 dB x dB Bandwidth 11.62 kHz xdB -26.00 dB

=

o e 20, 200

Tt

4FSK Signal at 937.5 MHz

iy | e ST OO0 M ] e e S e R e
[ Radio Device: TS avGanton | Battor: 18 B Radia Device:BTS cainiom | hter: 8 dB Radia Desice:BTS
Rer Oset 435 48 Ref Offset 435 &
Ref 0.00 dBm Ref 45.00 dBm Ref 45.00 dBm
Center Freq| t Center Freq| t Center Freq|
837500000 s I 537.500000 Wz| I 837 500000 s |
Genter 937.5 MHZ ‘Span 25 kHz Center 937.5 MHZ ‘Span 25 kHz Genter 9375 MHZ ‘Span 25 kM.
|#Res BW 130 Mz VEW 13Kz ‘Sweep FFT crstepl |sres e 130 H2 VBW 1.3 kM2 Sweep FFT Lrswenl [sresBw 130 2 VEW 1.3 kHZ ‘Sweep FFT cF step!
W W W
Occupied Bandwidth Total Power -10.4 dBm "1 occupiea Total Power 34.4 dBm "1 | occupied Banawidtn Total Pawer 346 dBm =
7.295 kHz Freqoftsel 7.756 kHz FreqOffset) 7.315 kHz FreqOffset
Transmit Freq Error T1Hz ‘OBW Power 99.00 % OHy Transmit Freq Error 16 Hz OBW Power 99.00% O] Transmit Freq Error 42 Hz OBW Power 99.00 % OHy
x dB Bandwidth 9.898kHz  xdB -26.00 dB x dB Bandwidth 1033kHz  xdB -26.00 B x dB Bandwidth 9930kHz  xdB -26.00 dB

Cartar Fras 937 500000 14z

B Frequaney GartrFras 557 50000 iy Avie 51 Hone Frequency Garta ran 557 500000 e e
! TigFrasfun  Avgold 58 L L Ty e ] o Trg R Avg S
FFGanton | #Ater 15 4B Ratio Deviee: TS Wsinton | St 18 dB Radia Device: TS FGainio | $Ater B &
Rof Ot 435 48 Ref Offeet 438 6
Ref 0.00 dBm Ref 45.00 dBm Ref 45.00 dBm
Center Freq| Center Freq| Center Freq|
837 500000 s | ‘37 500000 z| 837 500000 s
Center 937.5 WHZ Span 25 kHz ps Center 937.5 MHZ Span 25 kHz o Center 937.5 WHZ Span 25 kH. o
|#Res BW 130 Hz VEW 1.3 kHz Sweep FFT crstep] |sres Bw 130 Hz VBW 1.3 kHz Sweep FFT Srsrenl [eres Bw 130 Hz VEW 1.3 kHz Sweep FFT oF el
Man) Mo Moo
‘Occupied Bandwidth Total Fower -10.3 dBm Occupled Total Power 344 dBm ‘Occupied Bandwidth Total Fower 34.6 dBm
8.573 kHz FreqOfsei] 7.694 kHz FreqOffset) 7.898 kHz FreqOffsei]
Transmit Freq Ermor 19 Hz ‘OBW Power 99.00 % OH Transmit Freq Error 40 Hz OBW Power 99.00 % Oh] Transmit Freq Error 3Hz OBW Power 99.00 % OH
% dB Bandwidth 1M30kHz  xdB -26.00 dB x dB Bandwidth 1032kHz  xdB -26.00 B x dB Bandwidth 11.02kHz  xdB -26.00 dB

e

- R - R
jc 4 Gt Frag 537500000 etz Radis Std: Honw Frequency Cariar Frag 537 00000 iz Radio Sud: Hone Frequency Frequency
B L b I s
T T
Ref 0.00 dBm Ref 45.00 dBm_ Ref 45.00 dBm
Center Freq | Center Freq Center Freq |
sorsonmaae) o s i sor o]
Center 937.5 MHz ‘Span 125 kHz| oF (Center 937.5 MHz Span 12.5 kHz| oF Center 837.5 MHz ‘Span 12.5 kM F
[#Res BW 62 Hz VEW 620 Hz Sweep FFT 1,250 ki [#Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 iz | [#Res BW 62 Hz VEW 620 Hz Sweep FFT lzﬂgmz!‘)
- L= -
‘Qccupied Bandwidth Total Power -10.4 dBm Occupied Total Power 34.4 dBm ‘Qccupied Bandwidth Total Power 34.6 dBm
4,812 kHz PR— 4.901 kHz P— 4,872 kHz pR—
Transmit Freq Error BHz OBW Power 99.00 % ol Transmit Freq Error A2 Hz OBW Power 99.00 % o Hz Transmit Freq Error 32 Hz OBW Power 99.00 % ol
x dB Bandwidth 5.396 kHz xdB =26.00 dB x dB Bandwidth 5.396 kHz x dB ~26.00 dB x dB Bandwidth 5.408 kHz xdB -26.00 dB
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Input OBW Output OBW when AGC inactive Output OBW when AGC active
HDQPSK Signal at 937.5 MHz

sz, |
St Mene requency

‘Cantes Frea 927 500000 HiE 00000 MH. CantarFre 57 500000 Mz Frequsney Frequeney
Trig Frechun  Avghold 85

. e g 58
ArGuisee a8 B — ercaton  Hhtanc 19 4B, [—— ——
[ —— [ ———
Ref 0.00 aBm Rer 45.00 cBm Ret 45.00 B
Center Freaf CemerFreq| Conter Freaf
<37 00000 14 237 500000 i) <37 00000 4
Center 9375 MRz Span 75 K1z Center 9375 MRz Span 75 wriz Center 9375 WAz Spanz5 KA
oo soane T pr| T | e Vi i3t Pl T | " Deeprer|  crsw
u ™ u
Oceupied Bandwidth Total Power +10.4 dBm “11 occupied Total Power 3.4 dBm "1 | occupied Banawidtn Total Power 3.6 dBm -
9.804 kHz rreqoren 9.500 kHz rreaomel 9.858 kHz PR
Transmit Freq Ermor 11Hz OBW Power 99.00 % OHz Transmit Freq Emor 54 Hz OBW Power 99.00 % O] Transmit Freq Error <68 Hz OBW Power 99.00 % OHz
x dB Bandwidth HT6KHz  xdB 26.00 dB x dB Bandwidth ek xdB 26.00 48 x dB Bandwidth 22k xdB 26.00 4B

FM Signal at 851.0125MHz

=

n ; : o
[Conter Froq B51.012500 WHz ] Gerder Fres 6610000 e Frowney 012500 MH GandarFrog 881812600 1@z Staiiene Frequency CaterFra 861012600 e Radio sid Freaueney
o TigfresRun  AvgHoSs = TigFrecRun  Avgiion: o TigFrechun  Avaplol
Gt | Bt 15 B Radie Bevice: TS, ewcaion | ter 18 dB Radia Dervice:BTS o | $hten B Radio Device:BTS.
Ror Oset 405 a8 Ref Offset 445 &
Ref 0.00 dBm Ref 45.00 dBm Ref 45.00 dBm
Center Freq| Center Freq| T Center Freq|
I 851012500 Moty 1 851012500 1z ' 851012600 Mot
Genter 851 MHz ‘Span 25 kHz Center 331 MHz ‘Span 25 kHz Genter 851 MHz ‘Span 25 kM.
CF step| cF step| CcFstep|
|#Res BW 130 Mz VEW 13Kz ‘Sweep FFT crstepl |sres w130 H2 VBW 1.3 kM2 Sweep FFT Lrswenl [sresow 13012 VEW 1.3 kHZ ‘Sweep FFT cF step!
Occupied Bandwidth Total Power -10.4 dBm Ml occupied Total Power 35.0 dBm ¥ | occupied Bandwidth Total Pawer 35.0 aBm Mo
10.121 kHz Freqoftsel 10.120 kHz FreqOffset) 10.121 kHz FreqOffset
Transmit Freq Error 500 Hz ‘OBW Power 99.00 % OHy Transmit Freq Error OHz OBW Power 99.00% O] Transmit Freq Error “1Hz OBW Power 99.00 % OHy
x dB Bandwidth 1220kHz  xdB -26.00 dB x dB Bandwidth 1220kHz  xdB -26.00 B x dB Bandwidth 1220kHz  xdB -26.00 dB

C4FM Signal at 851.0125 MHz

5;:7.::’5.;"‘ e T Radio Sid Hone Freauency. oo Hona | Frequency
RGunion | S 1648 Ratio Device:BTS. Rutia Duvica: BTS
RefOMuet 445 a8
Ref 0.00 dBm Ref 45.00 dBm
t CenterFreq| | Center Freq Center Freq
1 851,012500 Moty 851012500 18t 51 012500 i
Center 851 MHZ Span 25 kH. pos Center 351 MRz Span 25 kK pes Center 851 MHZ Span 25 kHz o
[Res BW 130 Hz VEW 1.3 kHz Sweep FFT crsten] |smes Bw 130 Hz VBW 1.3 kHz Sweep FFT Srsen] [sresBw 130 Hz VEW 1.3 kHz Sweep FFT o ster
San) Man Moo
Qccupied Bandwidth Total Pawer -10.5 dBm Occupied Bandwidth Total Power 35.0 dBm Qccupied Bandwidth Total Pawer 35.0 dBm
8.474 kHz FreqOffsei] 7.785 kHz FreqOffse( 8.434 kHz FreqOffses)
Transmit Freq Error 482 Hz OBW Power 99.00 % Ok Transmit Freq Error 21 Hz ‘OBW Power 99.00 % o Transmit Freq Error “T1Hz OBW Power 99.00 % Ok
x dB Bandwidth M26kHz  xdB -26.00 dB x dB Bandwidih 1021kHz  xdB -26.00 dB % dB Bandwidth MA0kHz  xdB -26.00 B

CQPSK Signal at 851.0125 MHz

- S " R _—,
[Contor Froq 851.012500 MHz ] Germes Freq 6610128500 Wiz Radio Std Hon Frequency Cantos Frog 861012500 Mz Radio 5td. Hone Freguency i B5T.0TZ500MHE ] G Frac 66101500z Frequency
Ll L T Ll Lo P L L T
Ty T
Ref 0.00 dBm Ref 45.00 dBm_ Ref 45.00 dBm
Center Freq | Center Freq | Center Freq)
ikt s i
Center 851 MHz ‘Span 1.5 kH: F. Center 251 MHz Span 12.5 kH; CF Center 851 MHz ‘Span 1.5 kHz, CF.
[#Res BW 130 Hz VEW 1.3 kHz Sweep FFT 1.250 kidal [#Res BW 62 Hz VBW 620 Hz Sweep FFT 1250 kg, [#Res BW 62 Hz VEW 620 Hz ‘Sweep FFT ‘mﬁwﬂ)
o 5 o
‘Qccupied Bandwidth Total Power -10.5 dBm Qccupied Bandwidth Total Power 35.0dBm ‘Qccupied Bandwidth Total Power 35.0 dBm
4.868 kHz p—— 4.852 kHz p— 4.893 kHz P—
Transmit Freq Error 483 Hz OBW Power 99.00 % ol Transmit Freq Error 5Hz OBW Power 99,00 % oz Transmit Freq Error BHz OBW Power 99.00 % ol
x dB Bandwidth 5.407 kHz xdB -26.00 dB x dB Bandwidth 5.401 kHz xdB ~26.00 dB x dB Bandwidth 5.422 kHz xdB -26.00 dB
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Input OBW Output OBW when AGC inactive Output OBW when AGC active
HDQPSK Signal at 851.0125 MHz

: R e
Frearer | | - Freauancs Freaueney
e — R P— — .
0 e e b WO - (Canter Freq L o Lo
P A i3
Ret 0.00 dm -y BT
GencerFrea) Gemerrrea) I GonterFrec)
ss1orastomal [t I ss1ovastomal
center a7z ST onier 5T Span 75w center 5Tz S
res B 130 e vew 13xtz Bween FET crsinl| [onesmw 130k vew 3% Deep PP crsten] Loes o 1300z vew 1.3xtz Baect FeT cFsiep
= ] =
Cocupled Bandwidth Totsl Power 103 dBm Oecupisd TowiPower 350 d8m Cocupled Bandwidth Totstpower  35.0dBm
9,853 kHz pR—— 9.827 kHz P 9,778 kHz Freqofan
Transmit Freq Ermor 579 Hz OBW Power 99.00 % OHz Transmit Freq Emor B4 Hz OBW Power 99.00 % O] Transmit Freq Error 52Hz OBW Power 99.00 % OHz
x dB Bandwidth 11.73 kHz xdB -26.00 dB x dB Bandwidth 11.83 kHz x dB -26.00 dB x dB Bandwidth 11.79 kHz xdB -26.00 dB

C4FM Signal at 856 MHz

=

‘ 4P e ), 21
Center Freg 555.000000 1M1z Radis 514, Nons

Freavency Frequency Freavency
o Tigfreshun  AvgHo:Ss = TigFreeRun  Avgiion: o TrigFrechun  Avaplol
Gt | Bt 15 B Radie Bevice: TS, evaion | diter | Radia Dervice:BTS o | $hten B Radio Device:BTS.
Ror Oset 405 a8 Ref Offset 445 &
Ref 0.00 dBm Ref 45.00 dBm Ref 45.00 dBm
Center Freq| Center Freq| Center Freq|
856000000 s 55.000000 Wz| 856000000 s |
Genter 856 MHz ‘Span 25 kHz Center 336 MHz ‘Span 25 kHz Genter 856 MHz ‘Span 25 kM.
|#Res BW 130 Mz VEW 13Kz ‘Sweep FFT crstepl |sres w130 H2 VBW 1.3 kM2 Sweep FFT Srswenl [sresew 13012 VEW 1.3 kHZ ‘Sweep FFT cF step!
W W W
Occupled Bandwidth Total Power -10.4 dBm "I | occupied Total Power 348 dBm "I | occupied Bandwidth Total Pawer 35.2dBm )
7.730 kHz Freqoftsel 8.547 kHz FreqOffset) 8.126 kHz FreqOffset
Transmit Freq Error 54 Hz ‘OBW Power 99.00 % OHy Transmit Freq Error 22 Hz OBW Power 99.00% O] Transmit Freq Error 34 Hz OBW Power 99.00 % OHy
x dB Bandwidth 1020kHz  xdB -26.00 dB x dB Bandwidth MATkHz  xdB -26.00 B x dB Bandwidth 1136kHz  xdB -26.00 dB

Gt Fren st coov iy Rase 16 o Freaueney Comrrras wegmmote:  Rasesations | Froaemcr Carte Fras 55 000000 e e
A e L L gy e ] o Trg R Avg S
FFGanton | #Ater 15 4B Ratio Deviee: TS Wsinton | St 18 dB Radia Device: TS FGainio | $Ater B &
Ref Ot 445 48 Ref Offset 445 &
Ref 0.00 dBm o Ref45.00 dBm Ref 45.00 dBm
centerFreq| | Center Freq| Center Freq
856000000 s | 158 000000 Wiz| 856 000000 s |
Center 856 MHZ Span 125 kHz ps Center 330 MHz Span 125 kHz o Center 856 MHZ Span 12.5 kA o
[#Res BW 62 Hz VEW 620 Kz Sweep FFT crsten] [#res B s2kz VBW 020 Hz Sweep FFT srstenl [sresBw 621z VEW 620 Kz Sweep FFT oF step!
Man) Mo Moo
Occupled Bandwidth Total Fower 0.5 dBm Occupled Total Pawer 347 dBm Occupled Bandwidth Total Pawer 5.2 dBm
4.865 kHz FreqOfsei] 4.885 kHz FreqOffset) 4.887 kHz FreqOffsei]
Transmit Freq Ermor 24Hz ‘OBW Power 99.00 % OH Transmit Freq Error 11Hz OBW Power 99.00 % Oh] Transmit Freq Error 18 Hz OBW Power 99.00 % OH
% dB Bandwidth 5430kHz  xdB -26.00 dB x dB Bandwidth 5.384kHz  xdB -26.00 B x dB Bandwidth 5410kHz  xdB -26.00 dB

HDQPSK Signal at 856 MHz

— - - S
000000 Mz Radio Std: None Froquency. CanterFrag 358 000000 MHz Radic Std: Nene. Fraquency Fregquency
o een L T -
AfotE T
110 dBidiv Ref 0.00 dBm Ref 45.00 dBm_ v Ref 45.00 dBm
‘Center Freq) Center Freq) Center Freq |
ssacomnaris] s sonomm] sonomaas)
Center 856 MHz Span 25 ki oF step| Center 256 MHz Span 25 kHz. F Center 856 MHz ‘Span 25 kH; F
[#Res BW 130 Hz VEW 1.3 kHz Sweep FFT 2500 ki) [#Res BW 130 Hz VEW 1.3 kHz Sweep FFT 2500 kida) [#Res BW 130 Hz VEW 1.3 kHz Sweep FFT 2500 kie)
e - -
‘Qccupied Bandwidth Total Power -10.5 dBm Qccupied Total Power 34.7 dBm ‘Qccupied Bandwidth Total Power 35.2 dBm
9.638 kHz PR— 9.770 kHz P— 9.790 kHz PR—
Transmit Freq Error 152 He OBW Power 99.00 % or) Transmit Freq Error 40 Hz OBW Power 99.00 % oHz Transmit Freq Error 70 Hz OBW Power 99.00 % ol
x dB Bandwidth 11.84 kHz xdB ~26.00 dB x dB Bandwidth 11.85 kHz x dB ~26.00 dB x dB Bandwidth 1211 kHz xdB -26.00 dB
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Input OBW Output OBW when AGC inactive Output OBW when AGC active
C4FM Signal at 769.0125 MHz
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HDQPSK Signal at 769.0125 MHz

Carter Fraq 760077500 MHz ] Gerierrea rso0nm0 s Radie s e Frequency GartrFres e 10 iy Rvie S0 ione Frequency GortrFras 180012800 4 Rase 510 Homw Froguency.
o Trig Fres P ‘v £ L e ] o Trg R Avg S
FFGanton | #Ater 15 4B Ratio Deviee: TS Wsinton | St 18 dB Radia Device: TS FGainio | $Ater B
Rof Ot 4355 98 Ref Offset 4355 0B
Ref 0.00 dBm Ref 45.00 dBm Ref 45.00 dEm
centerFreq| | CenterFreq| | - Center Freq
769012500 s 768 012500 Wz| 769012500 s
Center 708 MHz Span 25 kHz ps Center 709 MHz Span 25 kHz o Center 708 MHZ Span 25 kH. o
[#Res BW 130 Hz VEW 1.3 kHz Sweep FFT crstep] |sres Bw 130 Hz VBW 1.3 kHz Sweep FFT Srsrenl [eres Bw 130 Hz VEW 1.3 kHz Sweep FFT oF el
Man) Mo Moo
Occupled Bandwidth Total Fower 0.5 dBm Occupled Total Pawer 347 dBm Occupled Bandwidth Total Pawer 35.1 dBm
9.760 kHz FreqOfsei] 9.697 kHz FreqOffset) 9.616 kHz FreqOffsei]
Transmit Freq Ermor -56 Hz ‘OBW Power 99.00 % OH Transmit Freq Error <44 Hz OBW Power 99.00 % Oh] Transmit Freq Error 116 Hz OBW Power 99.00 % OH
% dB Bandwidth MT3kHz  xdB -26.00 dB x dB Bandwidth 1195kHz  xdB -26.00 B x dB Bandwidth 1242kHz  xdB -26.00 dB

C4FM Signal at 772 MHz
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Input OBW

Output OBW when AGC inactive

CQPSK Signal at 772 MHz

Output OBW when AGC active
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Input OBW

Output OBW when AGC inactive

HDQPSK Signal at 774.9875 MHz

Output OBW when AGC active
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Input OBW Output OBW when AGC inactive Output OBW when AGC active
CQPSK Signal at 450.0125 MHz
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C4FM Signal at 481 MHz
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Input OBW

Output OBW when AGC inactive
HDQPSK Signal at 481 MHz

Output OBW when AGC active
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[#Res BW 62 Hz VEW 620 Kz Sweep FFT crsten] [#res Bw s2kz VBW 020 Hz Sweep FFT srstenl [eresBw 621z VEW 620 Kz Sweep FFT oF step!
Man) Mo Moo
Occupled Bandwidth Total Fower 0.3 dBm Occupled Total Pawer 351 dBm Occupled Bandwidth Total Pawer 35.0 dBm
4.815 kHz FreqOfsei] 4.877 kHz FreqOffset) 4.851 kHz FreqOffsei]
Transmit Freq Ermor 19 Hz ‘OBW Power 99.00 % OH Transmit Freq Error 4Hz OBW Power 99.00 % Oh] Transmit Freq Error “13Hz OBW Power 99.00 % OH
% dB Bandwidth 5416kHz  xdB -26.00 dB x dB Bandwidth 5457kHz  xdB -26.00 B x dB Bandwidth 5427kHz  xdB -26.00 dB

HDQPSK Signal at 511.9875
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Ty Radis Davice:8TS AFGoieion  SARER 18 45 Rada Devca: 85 RadoDevise BT
Rer Oeta3 05 RefOfcet £3 68
Ref .00 dBm Ref 45.00 dBm Ref 45.00 dEm
Center Frea) Center Freal Center Frea)
511 saro0o i 611 saTsta 511 sa500 i
Center 512 MHz Span 25 kHz o Center 512 MHz Span 25 kHz p Center 512 MHz Span 25 kA P
#Res BW 130 Hz VEW 1.3KkHz Sweep FFT crsten] mesew 130 Hz VW 13kHz Sweep FFT Srsten] [mes ew 130 H: VEW 1.3KHz Sweep FFT CF sten)
) an| 1
Oceupied Bandwidth Total Power 10.3 dBm Occupied Total Power 351 dBm Oceupied Bandwidth Total Pawer 35.1 dBm
9.785 kHz p— 9.791 kHz p—— 9.878 kHz p—
Transmit Freq Error WH:  OBW Power 99.00% ol | Transmit Freq Eror 17H:  OBW Power 99.00% vzl | Transmit Freq Eror 101Hz  OBW Power 99.00% ok
x dB Bandwidth 1219KkHz  xdB -26.00 dB x dB Bandwidth M72kHz  xdB -26.00 dB x dB Bandwidth MBAkHz  xdB +26.00 dB
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