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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Saankhya Labs Pvt Ltd
Embassy Icon, Floor 3, No. 3 Infantry Road
Bengaluru, Karnataka, 560 001

IN
EUT DESCRIPTION: UHF TVWS FIXED CLIENT STATION
MODEL: Dhaval
SERIAL NUMBER: SLC-631F-1904-3095, SLC-631F-1904-308E
DATE TESTED: 10/22/2019 — 11/1/2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART H Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth
in the above standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes
of operation as described herein. It is the manufacturer's responsibility to assure that additional
production units of this model are manufactured with identical electrical and mechanical components.
All samples tested were in good operating condition throughout the entire test program. Measurement
Uncertainties are published for informational purposes only and were not taken into account unless
noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services
Inc. and all revisions are duly noted in the revisions section. Any alteration of this document not
carried out by UL Verification Services Inc. will constitute fraud and shall nullify the document. This
report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, any agency of the Federal Government, or any agency of the U.S. government.
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Approved & Released For
UL Verification Services Inc. By:

A

Francisco de Anda

Project Engineer/Operations Leader
CONSUMER TECHNOLOGY DIVISION
UL Verification Services Inc.

Reviewed By:

Henry Lau

Project Engineer

Consumer Technology Division
UL Verification Services Inc.

Prepared By:

Eric Yu

Test Engineer

CONSUMER TECHNOLOGY DIVISION
UL Verification Services Inc.
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2. SCOPE

This report documents the results of RF, emissions and database tests for a TVWS Fixed Client
Station. This report will demonstrate compliance to the applicable rules in Part 15 Subpart H — White
Space Devices.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 15 Subpart
H, KDB 416721 D01 v03, and ANSI C63.10-2013.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia
Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are measured
only at the 47173 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[ ] chamber A : Chamber D X Chamber |
[ ] chamberB : Chamber E : Chamber J

Chamber C L_| Chamber F L_| Chamber K
L | Chamber G L_| Chamber L
L | Chamber H L | Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313. Chambers
above are covered under Industry Canada company address and respective code 2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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5. CALIBRATION AND UNCERTAINTY
5.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated
in accordance with the manufacturer's recommendations, and is traceable to recognized national
standards.

5.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB) —
Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) + LISN
Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

5.3. MEASUREMENT UNCERTAINTY

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

Parameter Uncertainty

Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
. . 4.37 dB

Worst Case Radiated Disturbance, 18000 to 26000 MHz
5.17 dB

Worst Case Radiated Disturbance, 26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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6. EQUIPMENT UNDER TEST

6.1. DESCRIPTION OF EUT

The EUT is a UHF TVWS fixed Client Station.

Client Station is identical in hardware to the Base Station. The difference is in the antenna type and
gain, software configuration and deployment location.

Antenna port conducted tests are performed on model Meghdoot (FCC ID: 2AUUC-MEGHDOOQT) and
the data is leveraged for model Dhaval (2AUUC-DHAVAL) with the addition of a different antenna type
and gain.

6.2. DATABASE INFORMATION

Nominet is the TVWS Database provider, referred to as the TVWS Database throughout this report.

6.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum output power as follows;

Conducted EIRP
Frequency Range | Output Power Output Power Output Power Output Power
BAND (MHz) (dBm) (mW) (dBm) (mW)
UHF 470 - 608 25.12 325.09 34.12 2582.26

6.4. DESCRIPTION OF AVAILABLE ANTENNAS

The client radio uses the following antenna type, and has the following antenna gain;

Type Band Gain
Log-Periodic (Yagi) UHF 9 dBi

6.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was as follows

Firmware revision

Dhaval (Client unit) V5.1.9-fcc

TVWS Application V1.0.10-fcc

Note, base and client stations firmware’s are same, but differ in software configuration management
system for given function, base or client.
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6.6. WORST-CASE CONFIGURATION AND MODE

For power line conducted emissions were performed with the EUT set to transmit at the channel with
the highest power and worst-case data rate as worst-case scenario.

Radiated emissions Below 30MHz were not performed on the EUT. Lowest clock or frequency used by
the radio is 32MHz.

Radiated emissions from 30MHz to 1GHz and above 1GHz were performed with the EUT set to
transmit at low middle and high channels.

All final radiated testing was performed with the EUT in the normal orientation as indicated by
manufacturer.

Preliminary baseline tests were performed to determine worst case data rate:
-QPSK

-16-QAM

-64-QAM

The worst case data rate was determined to be QPSK.
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6.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer |Model Serial Number FCCID

AC Adapter Mean Well GSM60A48-P1) No Serial # DoC

Laptop 1 HP EliteBook 840G3 |5CG7061F32 DoC

AC Adapter HP USNT-HP-19.5V WDHMLOAGC8N1B5 DoC

Laptop 2 HP EliteBook 840 G2 |5CG60750RT DoC

AC Adapter HP USNT-HP-19.5V WCZTTOB1R5NASW DoC

Laptop 3 Lenovo Think Pad L480 PF1HON14 DoC

AC Adapter Lenovo ADLX45DLC2A SA10E75792 DoC

Router TP-Link TL-WR841N 2159230001005 TE7WR841NX

V10
GPS Sensor Anand AT-ANT-GPSGNSS- |AT-GNSS-1610-000001 (N/A
Technologies SMA-4

Direction Coupler Mini Circuit ZUDC10-83-S+ 1913 N/A

20dB Attenuator Mini Circuit BW-N20W20+ 1834 N/A

40dB Attenuator Mini Circuit BW-N40W5+ 1638 N/A

I/O CABLES (RADIATED)

1/0 Cable List
Cable Port # of identical | Connector | Cable Type Cable Remarks
No ports Type Length (m)

1 AC 1 AC Un-shielded 0.2 to AC/DC Adapter
2 DC 1 DC Un-shielded 1 to POE
3 DC 1 Ethernet Un-shielded 0.2 DC to POE
4 Ethernet 1 RJ45 Un-shielded 1.8 POE to EUT
5 N-Type 1 N-type Un-shielded 0.8 EUT to Antenna
6 N-Type 1 N-type Un-shielded 0.5 EUT to GPS
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I/O CABLES (AC LINE CONDUCTED)

1/0O Cable List
Cable Port # of identical | Connector Cable Type Cable Remarks

No ports Type Length (m)

1 AC 1 AC Un-shielded 0.2 to AC/DC Adapter
2 DC 1 DC Un-shielded 1 to Laptop

3 AC 1 AC Un-shielded 0.6 AC to Router
4a Ethernet 1 RJ45 Un-shielded 1 Laptop to Router
4b Ethernet 1 RJ45 Un-shielded 1 POE to Router
4c Ethernet 1 RJ45 Un-shielded 1.2 POE to EUT

4d Ethernet 1 RJ45 Un-shielded 1.2 POE to EUT

5 AC 1 AC Un-shielded 0.2 to AC/DC Adapter
6 DC 1 DC Un-shielded 1 to POE

7 DC 1 Ethernet Un-shielded 0.2 DC to POE

8 N-Type 1 N-type Un-shielded 1 EUT to GPS

9 N-Type 1 N-type Un-shielded 1 EUT to Attenuator
10 N-Type 1 N-type Un-shielded 1 Attenuator to Client

/O CABLES (DATABASE)
1/0O Cable List
Cable Port |#ofidentical | Connector | Cable Type Cable Remarks

No ports Type Length (m)

la Ethernet 1 RJ45 Un-shielded 0.8 EUT to Router

1b Ethernet 1 RJ45 Un-shielded 0.8 Base Laptop to Router

1c Ethernet 1 RJ45 Un-shielded 0.8 Router to Internet

1d DC 1 RJ45 Un-shielded 0.8 Client Device to Laptop

2a N-type 1 N-Type Un-shielded 0.7 EUT to Coupler

2b N-type 1 N-Type Un-shielded 0.7 Client Device to Coupler

3 SMA 1 SMA Un-shielded 1m Couplerto Analyzer

TEST SETUP

The customer provided test software to exercise the EUT during tests.

The EUT was setup for four types of tests: Radiated emissions, AC.Line conducted emissions and
Database testing. See below diagrams for configurations.
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SETUP DIAGRAM FOR RADIATED EMISSIONS TESTS

Antenna

‘ ‘ | %Remote

Radiated

L]

5 |
Spectrum Analyzer
. :
3 :
(_} i
2 POE :
AC Adapter
1 i
AC Mains
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SETUP DIAGRAM FOR AC LINE CONDUCTED TESTS

Spectrum Analyzer

EUT
(Client)
8
Support
Laptop GPS()
4c
4
POE 2
2 ) ))) POE
7
ab -
|_; 3 ”H” 6
ACAdapter Router AC Adapter
u AC Adapter 3
1 1 AC Power 3
AC Main LISN

Note: Base and Client station were linked via direct connection with 40 dB attenuation to
provide internet connection to client.
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SETUP DIAGRAM FOR DATABASE TESTS

Spectrum
Analyzer

EUT

3
coupler

WSD Base
e WSD CPE Device
Station Device
20dB820W 40dB5W 20d820W
1a ‘ld
4 X
, o)
1b c (-5‘:
Management 2 CPE side PC
Server
1</ WAN
(GUI/EMS)
WSDB server
(Nominet)
Diagram showing communications links
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST

Description Manufacturer Model ID Num Cal Due | Last Cal
Horn Antenna ETS-Lindgren 3117 T862 06/05/2020 | 06/05/2019
Amplifier, 1 to18GHz MITEQ AFSAZ 00101909 | PRE0181078 | 08/24/2020 | 0812412019
Antenna, Broadband Hybrid, .
30MH?z to 3GHz Sunol Sciences Corp. JB3 PRE0184971 | 11/13/2019 | 11/13/2018
Amplifier, 9"';; to 1GHz, 32 Sonoma Instrument 310 PRE0180175 | 06/29/2020 | 06/29/2019
EMI Test Receiver Rohde & Schwarz ESW44 PRE0179376 | 2/14/2020 2/14/2019
Spectrum Analyzer, PSA, 3Hz Agilent (Keys_,lght) E4440A T200 1/28/2020 | 1/29/2019
to 26.5GHz Technologies
Spectrum Analyzer, PSA, 3Hz Agilent (Keysight)
t0 26 5GHz Technologies E4440A T908 1/29/2020 | 1/29/2019
Spectrum Analyzer, PSA, 3Hz Agilent (Keysight)
to 26.5GHz Technologies E4440A T198 1/29/2020 1/29/2019
587 MHz Notch Filter EWT EWT-14-0338 T239 08/07/2020 | 08/07/2019
515MHz Notch Filter EWT EWT-14-0348 T241 08/07/2020 | 08/07/2019
473MHz Notch Filter EWT EWT-14-0337 T232 08/07/2020 | 08/07/2019
1GHz High Pass Filter Micro-Tronics HPM50115 PRE0182589 | 09/04/2020 | 09/04/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted FCC INC. FCC LISN 50/250 T1310 | 01/24/2020 | 01/24/2019
Emissions CISPR-16
Test Software List
Radiated Software UL UL EMC Ver 9.5, June 15, 2019
Antenna Port Software UL UL RF Ver 2019.10.18
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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8. MEASUREMENT METHODS

Output Power & Power Spectral Density (Fixed WSD): KDB 416721 D01 v03 Section Il, (2)(c)( ).

Band-Edge Measurement: KDB 416721 D01 v03 Section Il (2)(d)(i)

Adjacent Channel Emissions: KDB 416721 D01 vO03 Section Il (2)(d)(ii)

Beyond Adjacent Channel Emissions: ANSI C63.10, Section 6.5 and 6.6.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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9. ANTENNA PORT TEST RESULTS

9.1. OUTPUT POWER AND POWER SPECTRAL DENSITY

LIMITS

§15.709 (b)(1) Fixed White Space Device

For operation at EIRP levels of 36 dBm (4000 mW) or less, fixed white space devices may operate at

EIRP levels between the values shown in the table provided that the conducted power and the

conducted power spectral density (PSD) limits are linearly interpolated between the values shown and

the adjacent channel emission limit of the higher value shown in the table is met. Operation at EIRP
levels above 36 dBm (4000 mW) shall follow the requirements for 40 dBm (10,000 mWw).

Conducted
adjacent channel
Conducted power limit! Conducted PSD limit emission limit

EIRP (6 MHz) (6 MHz) (100 kHz) (100 kHz)
16 dBm (40 m\W) 10 dBm {10 mW) -7.4 dBm -62.6 dBm
20 dBm (100 mW) 14 dBm (25 mW) -3.4 dBm -58.8 dBm
24 dBm (250 mW) 18 dBm (63 mW) 0.6 dBm -54.8 dBm
28 dBm (625 mW) 22 dBm (158 mW) 4.6 dBm -50.8 dBm
32 dBm (1600 mW) 26 dBm (400 mW) 4.6 dBm -46.8 dBm
36 dBm (4000 mW) 30 dBm (1000 m\WV}) 12.6 dBm -42.8 dBm
40 dBm (10000 m\W) 30 dBm {1000 m\W) 12.6 dBm -42.8 dBm

"The conducted power spectral density from a fixed white space device shall not be greater than the values shown in
the table when measured in any 100 kHz band during any time interval of continuous transmission, except that a 40 mW
fixed white space device operating in a four megaheriz channel within a seven megahertz guard band must comply with a
conducted power spectral density limit of -5.4 dBm.

The conducted power, PSD and adjacent channel limits for fixed white space devices operating at up
to 36 dBm (4000 milliwatts) EIRP shown in the table in paragraph (b)(1) of this section are based on a
maximum transmitting antenna gain of 6 dBi. If transmitting antennas of directional gain greater than 6
dBi are used, the maximum conducted output power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

The conducted power, PSD and adjacent channel limits for fixed white space devices operating at
greater than 36 dBm (4000 milliwatts) EIRP shown in the table in paragraph (b)(1) of this section are
based on a maximum transmitting antenna gain of 10 dBi. If transmitting antennas of directional gain
greater than 10 dBi are used, the maximum conducted output power shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 10 dBi..
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DATE: December 4, 2019

REPORT NO: 12778862-E2V3
FCC ID: 2AUUC-DHAVAL

EUT MODEL: Dhaval

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

9.1.1. UHF BAND

Tested By: 16080ZS
Test Date: 11/1/2019
Antenna Gain (dBi)l 9.00 |

Output Power Results

Page 19 of 90

Conducted
Measured Total| Measured Power
Frequency| Output Power Total EIRP Limit Margin
Channel (MHz) (dBm) (dBm) (dBm) (dB)
Low 473 25.12 34.12 25.12 0.00
Mid 539 25.07 34.07 25.07 0.00
High 605 24.39 33.39 24.39 0.00
PSD Results
Conducted
Measured Total PSD
Frequency| PSD Power Limit Margin
Channel (MHz) (dBm) (dBm) (dB)
Low 473 7.34 10.72 -3.38
Mid 539 7.26 10.67 -3.41
High 605 6.60 9.99 -3.40
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

POWER and PSD (LOW CHANNEL)

e Keysight Spectrum Analyzer - APv2019.10 18(101819),16080ZS, Conducted A =0 ==
L [ RF [50Q ac | | [ SENSE:INT] [ [09:05:50 AM Nov 01, 2019

] Avg Type: RMS TRACE[,| - 3 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB

DET]

Auto Tune
Ref Offset 20,53 dB
1L%;JBldiv Ref 29.53 dBm

195 Center Freq
953 i 473.000000 MHz

-0.47

-10.s StartFreq
205 468.000000 MHz
-30.5

405

Stop Freq
478.000000 MHz

-S06
B0.&

Center 473.000 MHz Span 10.00 MHz CF Step
#Res BW (-6dB) 106 kHz #VBW 330 kHz* #3weep 601.0 ms (601 pts) 1.000000 MHz|

Auto Man
[MkRIMODE TRCISCLl X1 v____ [ FfUl UN
1 N f 473.000 MHz 6.586 dBm Band Power 6.000 MHz 25118 dB
f 472.900 MHz 7.336 dBm

~
=z

Freq Offset
0 Hz|

C,ovmNOGORW

=
@
]

POWER and PSD (MID CHANNEL)

' Keysight Spectrum Analyzer - APv2019.10.18(101819), 1608075, Conducted A =)
L | RF [soQ ac | | | SENSE:INT] | [09:11:42 AM Nov 01, 2018

] Avg Type: RMS TRAGE[ 23 15 6 Frequency
PNO: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|A Wvraiie

IFGain:Low Atten: 20 dB DET|

Auto Tune
Ref Offset 20,53 dB
1L%;JBldiv Ref 29.53 dBm

195 CenterFreq
953 i 539.000000 MHz

047

-5 StartFreq
205 534.000000 MHz
-30.5

-40.5

Stop Freq
544.000000 MHz

506

B0.&

Center 539.000 MHz Span 10.00 MHz CF Step
#Res BW (-6dB) 106 kHz #VBW 330 kHz* #3Sweep 601.0 ms (601 pts) 1.000000 MHz|

Auto Man
[RwobETcloc] X [ v | FUNCron T
1 N 539.000 MHz 6.493 dBm Band Power 6.000 MHz 25.069 dB
538.883 MHz 7.256 dBm

N
=z

Freq Offset
0 Hz

Soom~NOGRW

=
@
2]

Page 20 of 90

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

POWER and PSD (HIGH CHANNEL)

s Keysight Spectrum Analyzer - APv2019.10.18(101819),16080ZS, Conducted A = =0
L [ RF [50Q ac | | [ SENSE:INT] [ [09:17:57 AM Nov 01, 2019

Avg Type: RMS TRACE| 3 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 20 dB DET|

Auto Tune

Ref Offset 20.53 dB
1L%;JBldiv Ref 29.53 dBm

Center Freq|
605.000000 MHz

StartFreq
600.000000 MHz

Stop Freq
610.000000 MHz

Center 605.000 MHz Span 10.00 MHz CF Step
#Res BW (-6dB) 106 kHz #VBW 330 kHz* #3weep 601.0 ms (601 pts) 1.000000 MHz|

Auto Man
[RAMobETRC[oc] X [ v | FUNCTION ] FUNCToN WD FONCTONVALDE _JEal i
1 N f 605.000 MHz 5.772dBm Band Power 6.000 MHz 24,386 dB
N f 602.500 MHz 6.595 dBm

Freq Offset
0 Hz|

S OVWENOORWN

=
@
]
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

9.2. BAND-EDGE

LIMITS

§15.709 (b)(L)(iii) Fixed White Space Device

Conducted
adjacent channel
Conducted power limit’ Conducted PSD limit emission limit

EIRP (6 MHz) (6 MHz) (100 kHz) (100 kHz)
16 dBm (40 m\W) 10 dBm (10 mW) -7.4 dBm -62.8 dBm
20 dBm (100 mW) 14 dBm (25 mW) -3.4 dBm -58.8 dBm
24 dBm (250 mW) 18 dBm (63 mW) 0.6 dBm -54.8 dBm
28 dBm (625 mW) 22 dBm (158 m\W) 4.6 dBm -50.8 dBm
32 dBm (1600 mW) 26 dBm (400 mW) 8.6 dBm -46.8 dBm
36 dBm (4000 mW) 30 dBm (1000 mW) 12.6 dBm -42.8 dBm
40 dBm (10000 mW) 30 dBm (1000 mW) 12.6 dBm -42.8 dBm

(d) Emission limits.(1) The adjacent channel emission limits shown in the tables in paragraphs (b)(1)
and (2) of this section apply in the six megahertz channel immediately adjacent to each white space
channel or group of contiguous white space channels in which the white space device is operating.

(2) At frequencies beyond the six megahertz channel immediately adjacent to each white space
channel or group of contiguous white space channels in which the white space device is operating the
white space device shall meet the requirements of §15.209.

(3) Emission measurements in the adjacent bands shall be performed using a minimum resolution
bandwidth of 100 kHz with an average detector. A narrower resolution bandwidth may be employed
near the band edge, when necessary, provided the measured energy is integrated to show the total
power over 100 kHz.

Conducted Band edge limits for this Fixed WS device are:-46.8 dBm/100 kHz

Note: Adjacent channel emission limit of the higher value shown in the table above used

RESULTS
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

9.2.1. UHF BAND

Tested By:[16080ZS
Test Date:|10/30/19
Lower Band-Edge Emissions
Frequency [ Measured Total | Emissions | Worst Case
Emission Limit Margin
Channel (MHz) (dBm) (dBm) (dBm)
Low 473 -51.52 -46.8 -4.72
Mid 539 -49.55 -46.8 -2.75
High 605 -49.09 -46.8 -2.29
Upper Band-Edge Emissions
Frequency | Measured Total | Emissions | Worst Case
Emission Limit Margin
Channel (MHz) (dBm) (dBm) (dBm)
Low 473 -51.02 -46.8 -4.22
Mid 539 -49.25 -46.8 -2.45
High 605 -50.59 -46.8 -3.79
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

LOW CHANNEL

LOWER BAND-EDGE
s Agilent 03:31:26 Oct 30, 2019

L |Freq/ChanneI

Ch Freq  469.95 MHz

" Center Freq

Trig Free {469 950000 MH2

Channel Pawer

[Averages: 16 |

| StartFreq

APv2019.10.18(161819),1688023, Conducted A
Ref 23.53 dBm Atten 16 dB

Mkrl 469.969 35 MHz 463900000 Mz
-59.972 dBm

#Avg

StopFreq

Log

476.0098089 MHz

18

dB/

CF Step

Offst

100000008 kHz

48.5

Auto Man

dB

Freq Offset

Start 469,998 98 MHz

+Res BH 18 kHz +YBH 38 kHz

top 470.000 09 Mz || ©-00000000 Hz

#Sreep GBL m3 (601 pts)

Channel Power

-51.52 dBm /100.0000 kHz

Power Spectral Density (||on

-101.52 dBm/Hz

Signal Track
0ff]

UPPER BAND-EDGE
s Agilent 03:32:19 Oct 30, 2019

Freq/Channe

Ch Freq 476.85 MHz

Channel Power

[Averages: 18

StartFreq
476 AEEERE MHz

APv2019.10.18(161819),1668073, Conducted A
Ref 23.53 dBm Atten 18 dB

Center Freq
TrI9 Free‘ 476.050000 MHz

Mikrl 476,638 58 MH
-53.632 dBm

#Avyg

StopFreq

Log

476.100008 MHz

18

dB/

CF Step

Offst

1900000086 kHz

49.5

Auto Man

dB

Start 476.000 00 MHz

#Res BH 18 kHz #YBH 30 kHz

o
Freq Offset
EEEEEEEEEE

#Sueep GO ms (601 pts)

Channel Power

-51.02 dBm /100.0000 kHz

Power Spectral Density |||on

-101.82 dBm/Hz ‘

Signal Track
OFf
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

MID CHANNEL

LOWER BAND-EDGE
- Agilent B3:05:08 Oct 38, 2019 L |Freq/ChanneI

- | ‘ Center Freq
Ch Freq 535.95 MHz Trig Free 535.950009 MHz
Channel Power [Averages: 18 | |
| StartFreq
AP.2619.10.18(161819),1688025, Conducted A Mkrl 535.962 86 MHz 535960000 Mz
Ref 23.53 dBm Atten 16 dB -57.203 dBm
#Avg StopFreq
Log 536.000000 MHz
18

dB/ CF Step
Dffst 16.0000000 kHz
48.5 FAuto Man

-1

B |o
i Freq Offset
Start 535.900 00 MHz top 536.000 00 Mz || 900000000 Hz

#Res BW 10 kHz #UBH 38 kH= #Sueep GO ms (601 pts)

——
Signal Track
Channel Power Power Spectral Density | On 0ff

-49.55 dBm /100.0000 kHz -99.55 dBm/Hz ‘

UPPER BAND-EDGE
s Agilent 03:08:27 Oct 30, 2019 L [Freq/Channel]

Ch Freq  S42.05 Mz Trlg Free” conter Freq

Channel Power |Huerages 18
| StartFreq

APvZ2@19.10.1801018193,1688073, Conducted A Mkrl 542.897 45 MHz 242.000000 Mz
Ref 23.53 dBm Atten 16 4B -56.494 dBm
#fAvg StopFreq
Log 542100008 MHz
18

dB/ CF Step
Dffst 16.0000000 kHz
46.5 1 |Buto Man

dB &
i | i Freq Offset

Start 542.000 00 MHz top 542.100 00 Mz || 900000000 Hz
#Res BH 18 kHz #UBH 38 kHz #Seep 6B1 m3 (6A1 pts) ..

Channel Power Power Spectral Density |on Signal Trac_k
-49.25 dBm /100.0000 kHz -99.25 dBm/Hz ’7
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

HIGH CHANNEL

LOWER BAND-EDGE
- Agilent 83:18:13 Oct 3@, 2019 L |Freq/ChanneI

- | ‘ Center Freq
Ch Freq 681.95 MHz Trig Free 661950009 MUz
Channel Power [Averages: 18 | |
| StartFreq
AP.2619.10.18(161819),1688025, Conducted A Mkrl 601.923 48 MHz 601960000 Mz
Ref 23.53 dBm Atten 16 dB -58.882 dBm
#Avg StopFreq
Log GO2.000000 MHz
18

dB/ CF Step
Dffst 16.0000000 kHz
48.5 FAuto Man

dB
I Freq Offset
Start 601,900 00 MHz top 602.000 00 Mz || 900000000 Hz

#Res BW 10 kHz #UBH 38 kH= #Sueep GO ms (601 pts)

——
Signal Track
Channel Power Power Spectral Density | On 0ff

-49.09 dBm /100.0000 kHz -99.09 dBm/Hz ‘

UPPER BAND-EDGE
% Agilent 63:19:07 Oct 30, 2019 L Freq/Channel

Ch Freq  603.05 Mz Trig Tree G&%‘;&%gmg

Channel Fawer [Averages: 18 |

| StartFreq
APw2019.10.18(1018193,16886725, Conducted A Mkrl G@8.897 45 MHz 608.000000 Hiz
Ref 23.53 dBm Atten 18 dB -57.827 dBm
#Avg Stop Freq
Log 6A5.100068 MHz
16

dB/ CF Step
Dffst 1808006056 |<Hz
48.5 Auto

dB
i | Freq Offset
Start 608.000 09 MHz Stop 608.100 00 Wiz || ©-00000000 Hz

#Res BH 16 kHz #YBH 38 kHz #Sweep 601 ms (601 prsd [T

Slgnal Track
Channel Power Power Spectral Density [||on OFff

-50.59 dBm /100.0000 kHz -100.53 dBm/Hz ‘
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DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

9.3. ADJACENT CHANNEL EMISSIONS

LIMITS

815.709 Fixed White Space Device

(d) Emission limits.(1) The adjacent channel emission limits shown in the tables in paragraphs (b)(1)
and (2) of this section apply in the six megahertz channel immediately adjacent to each white space
channel or group of contiguous white space channels in which the white space device is operating.

Conducted
adjacent channel
Conducted power limit’ Conducted PSD limit emission limit

EIRP (6 MHz) (6 MHz) (100 kHz) (100 kHz)
16 dBm (40 mW) 10 dBm (10 mW) -7.4dBm -62.8 dBm
20 dBm (100 mW) 14 dBm (25 mW) -3.4dBm -58.8 dBm
24 dBm (250 mW) 18 dBm (63 mW) 0.6 dBm -54.8 dBm
26 dBm (625 mW) 22 dBm (158 mW) 4.6 dBm -50.8 dBm
32 dBm (1600 mW) 26 dBm (400 mW) 8.6 dBm -46.8 dBm
36 dBm (4000 mW) 30 dBm (1000 mW) 12.6 dBm -42.8 dBm
40 dBm (10000 mW) 30 dBm (1000 mW) 12.6 dBm -42.8 dBm

(2) At frequencies beyond the six megahertz channel immediately adjacent to each white space
channel or group of contiguous white space channels in which the white space device is operating the
white space device shall meet the requirements of §15.209.

(3) Emission measurements in the adjacent bands shall be performed using a minimum resolution
bandwidth of 100 kHz with an average detector. A narrower resolution bandwidth may be employed
near the band edge, when necessary, provided the measured energy is integrated to show the total
power over 100 kHz.

Conducted Band edge limits for this Fixed WS device are:-46.8 dBm/100 kHz

Note: check limit -Adjacent channel emission limit of the higher value shown in the table above used

RESULTS
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

9.3.1. UHF BAND

Tested By:

1608075

Test Date:

10/30/19

Lower Adjacent Chan

nel Emissions

Frequency [ Measured Total | Emissions | Worst Case
Emission Limit Margin
Channel (MHz) (dBm) (dBm) (dBm)
Low 473 -50.80 -46.8 -4.00
Mid 539 -48.61 -46.8 -1.81
High 605 -48.36 -46.8 -1.56
Upper Adjacent Channel Emissions
Frequency | Measured Total | Emissions [Worst Case
Emission Limit Margin
Channel (MHz) (dBm) (dBm) (dBm)
Low 473 -50.40 -46.8 -3.60
Mid 539 -48.66 -46.8 -1.86
High 605 -50.18 -46.8 -3.38
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

LOW CHANNEL

LOWER ADJACENT EMISSION
s Agilent 03:33:49 Oct 30, 2019

L |Freq/ChanneI

Ch Freq  466.35 MHz

Center Freq

Channel Pawer

[Averages: 16 |

Trig Frlee 466.950000 Miz

StartFreq

APv2019.10.18(161819),1688023, Conducted A
Ref 23.53 dBm Atten 16 dB

Mirl 469,762 Mz t0 000000 Mz

-58.793 dBm

#Avg

StopFreq

Log

469.969809 MHz

18

dB/

CF Step

Offst

590.000008 kHz

48.5

dB

1 flRuto Man
r

Start 464,868 MHz

+Res BH 188 kHz +VBH 368 kHz

#5weep GO1 ms (6O1 pts) |f

Freq Offset

Channel Power

-35.19 dBm /5.9000 MHz

Power Spectral Density (||on

-102.90 dBm/Hz ‘

Signal Track
0ff]

UPPER ADJACENT EMISSION
s Agilent 63:34:59 Oct 30, 2019

Freq/Channe

Ch Freq 479.85 MHz

Channel Power

[Averages: 18

StartFreq
476 100088 MHz

APv2019.10.18(161819),1668073, Conducted A
Ref 23.53 dBm Atten 18 dB

Center Freq
TrI9 Free‘ 479.050000 MHz

Mkrl 476.188 MH
-56.398 dBm

#Avyg

StopFreq

Log

482.000000 MHz

18

dB/

CF Step

Offst

590.600008 kHz

49.5

Auto Man

dB

Start 476.168 MHz

#Res BH 108 kHz #VBW 380 kHz

#Sueep GO ms (601 pts)

Freq Offset

Channel Power

-34.99 dBm /5.9000 MHz

Power Spectral Density |||on 0ff

-102.70 dBm/Hz ‘

——
Signal Track
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

MID CHANNEL

LOWER ADJACENT EMISSION
s Agilent 03:09:51 Oct 30, 2019

L |Freq/ChanneI

Ch Freq 532.35 MHz

- | Center Freq
. Trig Free ‘532.95@@@@ MHz
Channel Power [Averages: 18 | |

APv2019.10.18(161819),1668073, Conducted A
Ref 23.53 dBm Atten 18 dB

| StartFreq
Mirl 535.000 MHz|| - 000090 Mhz

#Avg

Log

18

-48.605 dBm
StopFreq
535.900668 MHz

dB/

Offst

49.5

dB

Start 536.008 MHz
#Res BH 108 kHz #VBW 380 kHz

#Sweep BB ms (6@1 pts)

-34.19 dBm /5.9000 MHz

-101.83 dBm/Hz ‘

Channel Power Power Spectral DenSIty On

590.600008 kHz

Huto
Freq Offset

Slgnal Track

CF Step
Man

Off

UPPER ADJACENT EMISSION
s Agilent 63:16:57 Oct 30, 2019

L Freq/ Channe

Ch Freq  G45.05 Mz Trlg Free” conter Freq
Channel Power |Huerages 18

APv2019.10.18(161819),1688023, Conducted A
Ref 23.53 dBm Atten 16 dB

| StartFreq
Ml 542,149 hiz|| 2 2100000 Mz

#Avg

Log

-48.663 dBm
StopFreq
545.000668 MHz

19

dB/

Offst |,

48.5

Auto

dB

Start 542,168 MHz
#Res BH 106 kHz #UBH 368 kHz

-34.35 dBm /5.9000 MHz

590.060008 kHz

Freq Offset

#Seep 6B1 m3 (6A1 pts) . -

Signal Track
Channel Power Power Spectral Density |0n 0ff
-102.06 dBm/Hz ‘

CF Step
Man
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

HIGH CHANNEL

LOWER ADJACENT EMISSION
s Agilent 03:20:44 Oct 30, 2019

L

|Freq/ChanneI

Ch Freq 593.35 MHz

Trig Free

Channel Power

[Averages: 18 |

| Center Freq
535.950008 MHz

APv2019.10.18(161819),1668073, Conducted A
Ref 23.53 dBm Atten 18 dB

| StartFreq
Ml GOLA1E Mzl -Pe00ee Mhz

#Avg

Log

-48.368 dBm
StopFreq
601.900660 MHz

18

dB/

Offst

49.5

CF Step
590.000000 kHz
py | Man

dB

Start 596.008 MHz

#Res BH 108 kHz #VBW 380 kHz

Freq Offset

#Sueep GO ms (601 pts)

Channel Power

-33.73 dBm /5.9000 MHz

——
Signal Track
Power Spectral Density | On

-101.44 dBm/Hz ‘

0ff

UPPER ADJACENT EMISSION
s Agilent 03:21:37 Oct 30, 2019

L Freq/Channel

Ch Freq 611.85 MHz

Center Freq

Trig Free [ 511 95p000 Mi-

Channel Power

[Averages: 18 |

APv2019.10.18(161819),1688025, Conducted A
Ref 23.53 dBm Atten 16 dB

| StartFreq
Ml 603,160 Tz o o-L 00800 Mz

#Avyg

Log

-58.182 dBm
Stop Freq
614000008 MHz

19

dB/

Offst
1

48.5

CF Step
596.000068 kHz
Auto

dB

Start 608.1868 MHz

#hes BH 108 kHz #BW 380 kHz

Man

Freq Offset
Stop 614.000 HHz || 0-00000000 Hz
#Sweep 601 ms (601 prsd [T

Channel Power

-35.12 dBm /5.9000 MHz

Signal Track
Power Spectral Density [||on 0ff

-102.83 dBm/Hz ‘
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

10. RADIATED EMISSIONS

BEYOND ADJACENT CHANNEL EMISSION LIMITS

FCC §815.709 (d) (2) At frequencies beyond the six megahertz channel immediately adjacent to each
white space channel or group of contiguous white space channels in which the white space device is
operating the white space device shall meet the requirements of §15.209.

The DUT must comply with radiated emission limits for a Class B digital device, except that
authorization as a Class A device may be considered with appropriate justification for non-residential
use.

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional radiator
shall not exceed the field strength levels specified in the following table:

Frequency Range Field Strength Limit Measurement
(MH2z) (uV/m) at 3m distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

TEST PROCEDURE

ANSI C63.10-2013.
The EUT is set to transmit in a continuous mode.

High-Q Cavity Notch filters are used to reduce the amplitude of the intentional transmitter and prevent
overload of the system preamplifier.
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

10.1.

10.1.1.UHF BAND

TRANSMITTER BELOW 1GHz

BEYOND ADJACENT CHANNEL (LOW CHANNEL)

HORIZONTAL PLOT

UL Fremont - Chamker I

95

Rodiated Emissions - 3

|Config + Support Equipme
Mode : TUJS_473HHz
|Tested by:23653 DC

2819 Oct 28 13:43:14

Meters

nt

184

4/ Ref/fitn  Det/fvg Pode Sweep
128(-EdB) /1K 97/1B FERK/LogPur—Video  Gmecifuta

Pis  Foups/fode P
9881 MWXH

Frequency (MHz2

REW/AUBU

asibion [ Tange (1z) U Ref/filn  Dei/fng Node
B-368degs H 3:208- 1608 2Bk (-6d8)/IN  97/18

FERK/LogPur-Uiden  |lnzec(Auto) 360

FCCISH White Space Fixed UHF LOW CH 473HHz TST jmdi63 21 Oct 2819

VERTICAL PLOT

UL Fremont — Chamber T

Rodioted Emissions - 3

Project Number:12778862
“|C1ient: Soonkhys Lobs Put Ltd
“[Config EUT + Support Eouipme

Mode: TUWS_473MHz

| Tested by:23653 DC

2819 Dct 28 13:43

Meters

nt

s Foups/Hode

Frequency (MHz2

Pasition | Fange (M) RENARU Ref/Biln  Dei/ig Hods

FCCISH White Spocs Fixed UHF LOW CH 473HHz TST |md163 21 Oct 2
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Trace Markers

LOW CHANNEL DATA

Marker Frequency Meter Det AF Amp Cbl (dB) Fltr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 130.0361 50 Pk 19.5 -30.6 1 39 43.5 -4.5 0-360 199 H
4 100.8904 50.92 Pk 16.3 -30.9 1 36.42 43.5 -7.08 0-360 102 \
2 205.1556 51.55 Pk 16.8 -30.3 1 38.15 43.5 -5.35 0-360 102 H
3 449.9559 44.83 Pk 22.7 -29.4 1 38.23 46 -71.77 0-360 102 H
5 445.4225 54.81 Pk 22.6 -29.5 1 48.01 - - 0-360 202 \
6 540.5338 53.13 Pk 23.9 -29.3 1 47.83 0-360 102 \
Pk - Peak detector
Radiated Emissions
Marker Frequency Meter Det AF Amp Cbl (dB) Fltr (dB) Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuVv/m)
1 129.9662 45.41 Qp 19.5 -30.6 1 34.41 43.5 -9.09 182 230 H
4 100.5567 45.66 Qp 16.2 -30.9 1 31.06 43.5 -12.44 208 103 \
2 205.1926 50.61 Qp 16.7 -30.3 1 37.11 43.5 -6.39 6 103 H
3 449.9959 40.61 Qp 22.7 -29.4 1 34.01 46 -11.99 207 102 H
5 444.949 51.99 Qp 22.6 -29.5 1 45.19 46 -.81 105 164 \
6 540.5228 48.05 Qp 23.9 -29.3 1 42.75 46 -3.25 116 108 \

Qp - Quasi-Peak detector
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

BEYOND ADJACENT CHANNEL (MID CHANNEL)

HORIZONTAL PLOT

UL Fremont — Chamber T 2819 Oct 23

95 T

‘|Rodicted Emissions - 3 Meters
Project Number: 12778862

"IClient:Soonkhyo Lobs Pyt Ltd

\|Config: EUT + Support Eguipment

i [Mode: TUUS_515MHz

| Tested by:23653 DC

(dBul/m)

a : : 168 ' : Taag
Frequency (MHz2

Fange Mz /v Fef/Aitn  Det/kvg Pods = Pis  foups/fods  Fasition
1 ]a-!ﬁf 129 PEAK/LogPur—lidea  Ons XH 8- Xldege

e I Pnrgl TPz} REN/BU Ref/Riln  Det/fvg Hode Sueep Pls #owps/ade  Fosition
k(-6dB) /1M 97/18 Onseclfuta) 9081 MW H 3: 2001609 20k (681 /1M 97/18 PEAKALogPur-Uliden  [lnmec(Auto) 96A1  MANH B-360degs H

[TULS _S1SMHz _Z -B.73 marqgin.DAT jmd163 21 Oct 2019 Rev 9.5 24 Sep 2819

VERTICAL PLOT

UL Fremont - Chamker I 2819 Oct 23

95 T

i |Rodicted Emissions - 3 Meters
Project Number: 12778862

"IClient:Soonkhyo Lobs Pyt Ltd

\|Config: EUT + Support Eguipment

i [Mode: TUUS_515MHz

| Tested by:23653 DC

(dBul/m)

2}
Frequency (MHz>

Fange (W) FRd Fei7ittn  Det/fvg Mods Swoep Pl  Foups/fode Pasition | Ranga (Mz) FEWATG Ref/Fitn  Dot/ing Hode

15MHz_Z_—8.73 morgin.DAT jmd163 21 Oct 2019 Rev 9.5 24 Sep 2819

Page 35 of 90

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Trace Markers

MID CHANNEL DATA

Marker Frequency Meter Det AF Amp Cbl (dB) Fltr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 87.687 51.14 Pk 13.3 -31 1 33.54 40 -6.46 0-360 199 H
2 174.992 49.68 Pk 17.2 -30.4 1 36.58 43.5 -6.92 0-360 102 H
3 86.8748 59.86 Pk 13.3 -31 1 42.26 - - 0-360 102 \
4 399.9114 56.44 Pk 21.6 -29.7 1 48.44 0-360 300 \
5 473.867 55.16 Pk 23.4 -29.5 1 49.16 0-360 300 \
6 537.4226 54.05 Pk 23.9 -29.3 1 48.75 0-360 199 \
Pk - Peak detector
Radiated Emissions
Marker Frequency Meter Det AF Amp Cbl (dB) Fltr (dB) Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuVv/m)
3 87.0386 53.61 Qp 13.3 -31 1 36.01 40 -3.99 297 148 \
4 399.9993 53.27 Qp 21.6 -29.7 1 45.27 46 -.73 107 167 \
5 473.5363 51.26 Qp 23.4 -29.5 1 45.26 46 -.74 112 153 \
6 537.5125 48.92 Qp 23.9 -29.3 1 43.62 46 -2.38 108 123 \

Qp - Quasi-Peak detector
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

BEYOND ADJACENT CHANNEL (HIGH CHANNEL)

HORIZONTAL PLOT

UL Fremont - Chamker I

95

! | ! ! | '

2819 Dct 28 14:34:36

|Rodicted Emissions - 3 Meters
| |Project Number: 12778862

“|Client: Soonkhya Labs Pvt Ltd
|Config EUT + Support Equipment

i [ Mode: TULS_587MH=

1| Tested by:23653 DC

(dBul/m3

I
3@ 68 866
Frequency (MHz)
Range (Miz) REU/\BW Ref/Ritn  Det/fvg Mods Sweep PLs  #Supe/Mode  Pasilion Range (MHz) REWVEY Ref/Ritn  Det/fvg Hode Susep Pls Fanps Mo Position
1 ]a-!ﬁ 128(-6d0) 1K 97418 PEM/LogPur-Uiden  9meeclhuta) 9821 HAXH B-368degs H 3:208- 16600 2Bk (-6d8) /1IN 97/18 PEAKALogPur-ideo  flnsec(futo) 5081 MAKH B-3EBdegs H

[TULS_S87MHz_-8.59 margin DAT jmd4163 21 Dect 2819

Rev 9.5 24 Sep 2819

VERTICAL PLOT

1aeg

g5UL Frement - Chamber T 2819 Dot 28 14:34:36
o] T - -
|Rodicted Emissions - 3 Meters
.  |Project Number:12778862
57 “lClient Soonkhya Labs Pyt Ltd
{|Config EUT + Support Equipment

B || Mode : TUUS_587MHz

'S | Tested by123653 DC

65

55
z
3 45 aPr 1 T
a
5

35

25 e :

“ T i
il T Il {H

5 Sl A

5 -

34 184

Frequency (MHz)
Range (Miz) REU/BY Ref/Ritn  Det/fvg Mods Sweep Pie  #Supe/Mode Pasilion Range (MHz) REWVEY Ref/Ritn  Det/fvg Hode Susep Pls  #aps/Mode  Position

[TULS_S87MHz_-8.59 margin DAT jmd4163 21 Dect 2819

Rev 9.5 24 Sep 2819
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF Amp Cbl (dB) Fltr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)
1 131.2639 49.47 Pk 19.5 -30.7 2 38.47 43.5 -5.03 0-360 199 H
4 102.3449 48.26 Pk 16.7 -30.7 2 34.46 43.5 -9.04 0-360 101 \
2 205.1556 50.41 Pk 16.8 -30.3 2 37.11 43.5 -6.39 0-360 101 H
3 896.0009 37.07 Pk 27.9 -27.7 2 37.47 46 -8.53 0-360 101 H
5 544.0004 53.94 Pk 24 -29.3 2 48.84 - - 0-360 201 \
6 615.8227 46.52 Pk 24.9 -29.3 2 42.32 46 -3.68 0-360 201 \
7 577.956 47.09 Pk 245 -29.2 2 42.59 46 -3.41 0-360 102 \
8 596.0005 48.29 Pk 24.2 -29.1 2 43.59 46 -2.41 0-360 102 \

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF Amp Cbl (dB) Fltr (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuVv/m)
131.2659 41.08 Qp 19.5 -30.7 .2 30.08 43.5 -13.42 185 207 H
544.0603 50.51 Qp 24 -29.3 .2 45.41 46 -.59 113 118 \
615.6059 45.45 Qp 24.9 -29.2 .2 41.35 46 -4.65 109 154 \
578.1203 48.51 Qp 24.5 -29.2 .2 44.01 46 -1.99 22 171 \
596.1468 47.01 Qp 24.2 -29.1 .2 42.31 46 -3.69 25 158 \

Qp - Quasi-Peak detector
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

10.2. TRANSMITTER ABOVE 1GHz

10.2.1.HARMONICS AND SPURIOUS EMISSIONS IN THE UHF BAND

LOW CHANNEL

HORIZONTAL PLOT

UL Fremont - Chomber I 2819 Oct 28 B9:13:16

185
Rodicated Emissions 3-Msters
Froject Number:12778862
Client:Soorkhyo Lobs Pyt Ltd

EUT + Support Equipment

Frequency [GHz)

(] FEW/BY Ref/Ritn  Det/fvg Mode Sweep Fis  #5upe/bode  FPazikion Fange (EHz FELUEN Ref/fltn  Dei/fvg Ho:

FCC Port 1S Subpart B Cless B 1-76Hz Part 2.T5T jedi63 21 Oct 2819 Rev 9.5 24 Sep 2819

VERTICAL PLOT

IDK)U_ Fremont - Chamber I 2819 Oct 28 B9:13:16
' Radioted Emissions 3-Meters

Froject Number:12778862

Client:Soorkhyo Lobs Pyt Ltd

Config:EUT + Support Equipment

Mode: TUWS_473MHz

| Tested by:23653 DC

Frequency (GHz2

FEW/BH Ref/Ritn  Det/fvg Made - = A5mpaffode Pasition Range (EHz LR Ref/ftn  Det/fvg Hode

FCC Port 1S Subpart B Cless B 1-76Hz Part 2.T5T jedi63 21 Oct 2819 Rev 9.5 24 Sep 2819
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REPORT NO: 12778862-E2V3

EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Radiated Emissions

LOW CHANNEL DATA

Marker Frequency Meter Det AF T862 Amp/Cbl/FI Corrected Class B Av Margin Class B Pk PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading Avg Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) dBuV/m (dBuV/m) (dBuV/m)
1 1.05608 45.03 Pk 27 -22.1 49.93 - - 74 -24.07 266 117 H
1.05604 38.51 Av 27 -22.1 43.41 54 -10.59 - - 266 117 H
2 1.44004 41.13 Pk 28.4 -21.5 48.03 - - 74 -25.97 261 193 H
1.43985 29.83 Av 28.4 -21.5 36.73 54 -17.27 - - 261 193 H
3 1.79224 40.76 Pk 30.4 -20.1 51.06 - - 74 -22.94 349 155 H
1.79226 28.44 Av 30.4 -20.1 38.74 54 -15.26 - - 349 155 H
4 1.0559 43.36 Pk 27 -22.1 48.26 - - 74 -25.74 21 198 \
1.05599 33.85 Av 27 -22.1 38.75 54 -15.25 - - 21 198 \
5 1.21615 41.77 Pk 28.6 -20.7 49.67 - - 74 -24.33 17 102 \
1.21602 32.15 Av 28.6 -20.7 40.05 54 -13.95 - - 17 102 \
6 3.80643 36.76 Pk 32.9 -17.6 52.06 - - 74 -21.94 129 138 \
3.80675 23.79 Av 32.9 -17.6 39.09 54 -14.91 - - 129 138 \

Pk - Peak detector

Av - Average detection
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

MID CHANNEL

HORIZONTAL PLOT

IlasU_ Fremont - Chomber I 2019 Oct 28 @9:59: 34
Radiated Emissions 3-Meters
o5 Project Nunber: 12778862
P S S O Tt Saorkhgs Labe Put Ltd
Config-EUT + Support Equipment
_ Hode : TUWS_S15MHz
85 Tested by:23653 DC
75
65
E B g mit Bul
= EE -
2 5
@
&
45} & S PO EE
7 2 RO gt i -
. 5 i
B IO DT i VR T NPV ey
e e
L3 O 0SS0 000000 OO SOOIt SOSSRRS|
25
15
Frequency (GHz)
Range (G2 FEAAEN Ref /bt Dt/ Fode Srece Ple  Fopeifode Pasition Farge (5 REUE Ref /At Det/fug o Samep Ple ¥oupaiade Pozition
FCC Port 15 Subpart 8 Class B 1-76Hz Part 2.75T jnd163 21 Oct 2819 Fev 9.5 24 Sep 2314
IlasU_ Fremont - Chomber I 2019 Oct 28 @9:59: 34
Radiated Emissions 3-Meters
o5 Project Nunber: 12778862
P S S o o] ot : S Cabo Pot Ltd
Config-EUT + Support Equipment
_ Hode : TUWS_S15MHz
85 Tested by:23653 DC
75
65
£ B Avg Limit (dBul
3 55k b
2 5
@
=
45
5 B
4 2 2
a 9 ;
35
-
25|
§ B |eeeeeeeeeeeeeeeee oot e
Frequency (GHz2
Range (G2 FBAAEN Raf /bt Dt/ Pode = Pla Fopeifode Pasition Farge (5 REVE Ref /At Det/fug e S Ple  ¥oupaiade  Pozition
FCC Port 15 Subpart 8 Class B 1-76Hz Part 2.75T jnd163 21 Oct 2819 Fev 9.5 24 Sep 2314
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REPORT NO: 12778862-E2V3

EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Radiated Emissions

MID CHANNEL DATA

Marker Frequency Meter Det AF T862 Amp/Cbl/FI Corrected Class B Av Margin Class B Pk PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading Avg Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) dBuV/m (dBuV/m) (dBuV/m)
1 1.0559 44.97 Pk 27 -22.1 49.87 - - 74 -24.13 265 108 H
1.0561 37.23 Av 27 -22.1 42.13 54 -11.87 - - 265 108 H
2 1.43988 41.48 Pk 28.4 -21.5 48.38 - - 74 -25.62 256 201 H
1.44017 29.54 Av 28.4 -21.6 36.34 54 -17.66 - - 256 201 H
3 4.11992 38.33 Pk 33.3 -18.2 53.43 - - 74 -20.57 65 101 H
4.12028 26.07 Av 33.3 -18.2 41.17 54 -12.83 - - 65 101 H
4 1.02941 48.86 Pk 27.3 -22.5 53.66 - - 74 -20.34 341 296 \
1.02937 33.73 Av 27.3 -22.5 38.53 54 -15.47 - - 341 296 \
5 1.21609 41.95 Pk 28.6 -20.7 49.85 - - 74 -24.15 18 102 \
1.21576 30.31 Av 28.6 -20.7 38.21 54 -15.79 - - 18 102 \
6 2.1256 39.36 Pk 31.2 -20.5 50.06 - - 74 -23.94 326 197 \
2.1259 25.87 Av 31.2 -20.5 36.57 54 -17.43 - - 326 197 \

Pk - Peak detector

Av - Average detection

Page 42 of 90

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 319-4000

FAX: (510) 661-0888




REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

HIGH CHANNEL

HORIZONTAL PLOT

UL Fremont - Chomber I

185

2819 Oct 28 18:44:B89

Rodicated Emissions 3-Msters
Froject Number:12778862
Client:Soorkhyo Lobs Pyt Ltd
Config:EUT + Support Equipment
Mode: TUWS_S87MHz

| Tested by:23653 DC

dBul/m

Fange (GHz) FEW/BY Ref/Ritn  Det/fvg Mode

Frequency (GHz2

Fis  #5upe/bode  FPazikion Range (EHz FELUEN Ref/ftn  Dei/fvg Hode

Rev 9.5 24 Sep 2819

p.TST jmdi63 21 Oct 2619

VERTICAL PLOT

UL Fremont - Chomber I

185

95

2819 Oct 28 18:44:B89

[Radiated Emissians 3-Msters

Froject Number:12778862
nkhyo Lobe Pyt Ltd
pport Egquipment

dBull/m

Fange (GHz) FEW/BH Ref/Ritn  Det/fvg Made

Frequency (GHz2

Fis  #5pe/bode  FPazikion Range (EHz LR Ref/ftn  Det/fvg Hode

Rev 9.5 24 Sep 2819

p.TST jmdi63 21 Oct 2619
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

HIGH CHANNEL DATA

Radiated Emissions

Marker Frequency Meter Det AF T862 Amp/Cbl/FI Corrected Class B Av Margin Class B Pk PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading Avg Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) dBuV/m (dBuV/m) (dBuVv/m)
1 1.05605 45.3 Pk 27 -22.1 50.2 - - 74 -23.8 301 113 H
1.05607 37.46 Av 27 -22.1 42.36 54 -11.64 - - 301 113 H
2 1.17333 48.89 Pk 27.7 -20.9 55.69 - - 74 -18.31 264 163 H
1.17325 32.51 Av 27.7 -20.9 39.31 54 -14.69 - - 264 163 H
3 1.792 40.56 Pk 30.4 -20.1 50.86 - - 74 -23.14 44 189 H
1.79204 30.2 Av 30.4 -20.1 40.5 54 -13.5 - - 44 189 H
4 1.05615 42.72 Pk 27 -22.1 47.62 - - 74 -26.38 26 166 \
1.05611 32.36 Av 27 -22.1 37.26 54 -16.74 - - 26 166 \
5 1.17341 49.23 Pk 27.7 -20.9 56.03 - - 74 -17.97 24 230 \
1.17328 32.59 Av 27.7 -20.9 39.39 54 -14.61 - 24 230 \
6 1.17328 32.61 Av 27.7 -20.9 39.41 54 -14.59 - - 24 230 \
1.7921 39.83 Pk 30.4 -20.1 50.13 - - 74 -23.87 186 112 \
1.79213 27.3 Av 30.4 -20.1 37.6 54 -16.4 - - 186 112 \

Pk - Peak detector
Av - Average detection
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

11. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5to05 56 46
5t0 30 60 50

*Decreases with the Logarithm of the frequency

TEST PROCEDURE

ANSI C63.4-20009.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

11.1. UHF MODE

11.1.1.LINE 1 TX RESULTS

__UL Fremont, CA CE Room

Conducted RFL Uoltoge

Project No:12778862

Client Nome:Soenkhyo Lobs Pui Ltd

EUT Config: (Client)EUT + Support Equipment
Test Uoli/Freq: 128U / B6BHz Tx

Test By: 12981 KU

dBul Line-LI

Frequency (MHz2

Range ("Hz) REUUE ReF/ALtn Det/Avg Hods Tsps/ods Lol Rongs CHHZ) RBRVURA Ref/Attn  Det/fvg Mode
IS-%B el ~6dB) 82/18 Op/Ca T Lin -

Pls
= 133 L/R] LI

FCCIS CE Class B 158kHz-3BMHz Stepping. TST 36915 24 Feb 2816 Rev 9.5 26 Moy 2815

DATA
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuV Class B QP Class B Avg (dB)

1 .195 34.3 Qp 0 0 10.1 44.4 63.82 -19.42 - -
2 .195 24.88 Ca 0 0 10.1 34.98 - - 53.82 -18.84
3 .54825 23.93 Qp 0 0 10.1 34.03 56 -21.97 - -
4 .57075 9.57 Ca 0 0 10.1 19.67 - - 46 -26.33
5 2.91525 26.01 Qp 0 1 10.1 36.21 56 -19.79 - -
6 2.922 17.66 Ca 0 1 10.1 27.86 - - 46 -18.14
7 20.25825 32.53 Qp 1 .3 10.3 43.23 60 -16.77 - -
8 20.25825 28.73 Ca 1 .3 10.3 39.43 - - 50 -10.57
9 21.66225 32.57 Qp 1 .3 10.4 43.37 60 -16.63 - -
10 21.66225 29.07 Ca 1 .3 10.4 39.87 - - 50 -10.13
11 23.12925 33.4 Qp 1 .3 10.4 44.2 60 -15.8 - -
12 23.12925 29.97 Ca 1 .3 10.4 40.77 - - 50 -9.23

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

11.1.2.LINE 2 TX RESULTS

gl Fremont, CA CE Roon

Conducted RFI Uoltoge

Project No:12778862

Client Nome:Soonkhyo Lobs Pvt Ltd

EUT Config: (Client)EUT + Support Equipment
Test Uolt/Freg: 128U 7/ 6BHz Tx

Test By:12981 KU

Frequency (MHz2

Range CHD REUUBW Ref/Attn Det/Rvg Hode [ Hode  Lokel Ronge CHHz) RBIUBY Ref/Attn  Det/fvg Mode

FCCIS CE Class B 158kHz-3BMHz Stey nq TST 39915 24 Feb 2816

Rev 9.5 26 Moy 2815

DATA

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuV Class B QP Class B Avg (dB)
13 .19275 43.5 Qp 0 0 10.1 53.6 63.92 -10.32 - -
14 .19275 23.33 Ca 0 0 10.1 33.43 - - 53.92 -20.49
15 54825 22.71 Qp 0 0 10.1 32.81 56 -23.19 - -
16 .5505 9.07 Ca 0 0 10.1 19.17 - - 46 -26.83
17 2.89275 25.38 Qp 0 1 10.1 35.58 56 -20.42 - -
18 2.8815 17 Ca 0 1 10.1 27.2 - - 46 -18.8
19 20.25825 32.31 Qp 1 .3 10.3 43.01 60 -16.99 - -
20 20.25825 28.59 Ca 1 .3 10.3 39.29 - - 50 -10.71
21 21.66225 32.68 Qp 1 .3 10.4 43.48 60 -16.52 - -
22 21.66225 29.23 Ca 1 .3 10.4 40.03 - - 50 -9.97
23 23.12925 33.54 Qp 1 .3 10.4 44.34 60 -15.66 - -
24 23.12925 30.2 Ca 1 .3 10.4 41 - - 50 -9

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.

FIXED CLIENT DATABASE CERTIFICATION TESTS

The test requirements were done on the client connected to base which is connected to the DB
through TVWS application on host PC . The TVWS application acts as a proxy relaying messages
from the base and client to the WSDB server.

12.1. Fixed WSD Registration -Client

CLAUSES

§15.713(g)(3)

REQUIREMENT

The Fixed WSD must provide the required information to the database and obtain a successful
registration.

The management software must be able to collect the data listed below. Confirm that the EUT
will not operate unless a successful registration notification is received from the database.

i. FCCID

ii. Serial Number

iii. Location Coordinates

iv. Location uncertainty with 95% accuracy (covered by section 3.8 in this report)

v. Antenna Height AGL (must not be > 30 m)

vi. Contact information (Device owner and device contact)

For a fixed WSD without a direct connection to the internet, confirm that registration through a
registered fixed device takes place only on a channel available to that registered device.

PRE-REGISTRATION PROCESS

Both the Base and Client Station are provisioned using TVWS application via the Internet
at the operator facility. During the course of registration a common available channel
between the base and the client which is selected as the initial transmitting channel by the
base. This channel will be the initial “listening” channel for the Client Station
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DATE: December 4, 2019

REPORT NO: 12778862-E2V3
FCC ID: 2AUUC-DHAVAL

EUT MODEL: Dhaval

Provisioned Client Unit(Pre-registration on Base

¥ Dislog

<) 255.255.255.255 | [ 00:00:00:00:00:00 | Device Information

MAC Adcress. 70:8308:CA X3S
1 e

Device Config
TWHSOB Query  |Dasbled

Loatontnput [ Manual MAC Address

R 1 TOBIOSCAI%

Longiude

o | |2 Tosa0scasoss
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.1.1.SUCCESSFUL REGISTRATION

TEST PROCEDURE

o Configure the base EUT with correct registration information for both the base and the client
units:

o The FCC ID and serial number are permanently programmed to the device and cannot
be modified.

o Known acceptable geographic coordinates, antenna height AGL and contact
information were entered into the EUTs using TVWS Application on both sides.

e The base EUT automatically contacts the TVWS Database to perform device registration.
Upon successful registration, the base EUT automatically contacts the TVWS Database to
retrieve device channel list

e Selects a channel from the channel list returned from the TVWS Database and start normal
radio operation on the selected channel.

e The client connects to base on the “listening” channel and sends the location co-ordinates and
antenna height

e Base retrieves the list of channels available at client location using this information and the
information provided during provisioning and allows client to transmit on “listening” channel if it
is present in this list

o Verify client output signal on the selected channel on the spectrum analyzer.

RESULTS
The client EUT successfully registered when correct registration information was submitted to the

TVWS Database. The EUT transmission was observed on the spectrum analyzer on the selected TV
channel from the returned channel list from the TVWS Database.

Test Results

Pass Fail Tested By | Test Date
X ] 16080ZS 10/23/19
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Successful Device Registration with Database

7 Saankhys TVWS Application-v1.0.10-fec - (NORMAL) - (SUPER) =

Devices View Mode Configurstion Help

Frame count Software Verson

P address MAC Address tocaton Chamel
_ ﬁcPE 192.168.88.1 70:B3:D5:CA:30:95 41.4080:-75.6433 i Olannd)ﬂ;mi I\ 7968 [ v5.1.9-fcc

Registered BS Historical Chart

e Stats
0 7083D5CA0:96/0.0.0.0)

RSS! (dem) 7400 | ()
e [m& | waa

Uhode [Quesa

oerode [qures

The client doesn’t have option to select the channel from database — it has to
operate on the channel selected by the base

Channel selection from Database

Loc Cramrel Frame count Software verson

B Address. MAC Address atn
A BS 192.168.20.100 70:B3:D5:CA:30:96 41.4080:-75.6433 Channel 20 (509 49324 v5.1.9-fcc

Device Config Registered CPEs Historical Chart
Clear Stats.

VWS 08 Query  [Ensbled 2 1:(20:83D5.CA:0:95/192. 168.20.101) ~| Oeew

Rsi(@m) [7200 | (@) [2.04 | Teweiem) (250
£ MaTa (2 | Tewln) (a1

Code [s6 | mustsee [128
AernaHLOG) 1 L
Pam—. - [wer] cose [ ] amse [ow ]
ok Hode
s wmes 0000 | oumos [o000
P Address Moce
RcErors |4 | Aere foco
P Aok
Defat Gateway
s
Ouglex Mode

Seauity Mode

2019-10-23T12:49:47.8050007

WSDB Registration SUCCESS for Slave T0:83:D5:CA:3095: freqs 509000000 H masx._eirps 40 dBm valid till 2018-10-23T12:43:47.805000

Client registered on ch. 20 selected by base station
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Active Signal on Selected Channel

% Agilent 11:57:32 Oct 23, 2019 RL
APw18.3(092619),12981 KH,
Ref 48.3 dBm Atten 18 dB
#Awg
Log
16
dE/
Offst

61.3
dB

PAvg

enter 509.0608 MHz] Span 10 MHz

#Res GH 10 kHz #/BH 1 MHz #Sweepn GO0 ms (6A1 pts)

Channel Power Power Spectral Density

18.14 dBm /6.0000 MHz -49.64 dBm/Hz
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.1.2.FAILED REGISTRATION — Location Coordinates

TEST PROCEDURE

e Configure the client EUT with restricted coordinates: LAT=40° 34' 18.9264" (40.571924),
LNG=-130° 0' 0" (-130) which is a location that is prohibited to transmit

e Base EUT has the set of co-ordinates for valid “listening” channel transmission
Observe the client EUT registration failure indicated by the database message on the base

TVWS Application

RESULT

The client EUT failed to register when restricted coordinates information were submitted to the TVWS
Database.

Test Results

Pass Fail Tested By | Test Date
X ] 16080ZS 10/28/19

Failed Registration Base side

K1 Saankhya TVWS Application-v1.0.10-fcc - (MAC_STARTED) - (SUPER)
d Devices  Prowders View Mode Configuration Help
Charnel patz) Frame count Softmere Verson

1 Address MAC Adbess Locatn
A BS 192.168.20.100 70:B3:D5:CA:30:96 | [ 40.7870:-119.2065 || Channel 20 (509

Historical Chart

Device Config Registered CPEs
p Rsst -+ e Gragh

TS 08 Query el
Locaton ot it

Lotice Towim) [50
o —— S P s R
e

sotemart(AG) i

Device Mode

Network e

© Addess Mode

P Adbessask |

DefatGateway |

Outside coverage area coordinates yields incorrect registration
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Failed Registration Client side

Charnel (az)

P Address MAC Address Loeaton
{ GCPE 192.168.88.1 70:B3:D5:CA:30:95 40.5719:-130.0000 |[ _Channel 21 (Slsi [

Device Config Registered BS
TVWSDBQusry  Enabled L 0:(00:00:00:00:00:00 / 0.0.0.0)
Locaton gt Marussl
RSt () [40.00 | estmam) | Tewriem) |

R [mE1 | MxTa Tero(©)
W7 CPEStatus x

L Mode Code
L Failed to attach to BS. Rebooting CPE.

o]

DMode | Code

Freqoffeet [257.53 | utmeps’
i [T cacinn ] e ]

Client device failed to attach to base due to incorrect registration
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

No transmission active on client side
- Agilent 09:39:18 Oct 28, 26819

APY18.30892019),12981 KH,
Ref 20.5 dBm Atten 18 4B
#Hvg
Log
18
dB/
Offst
38.5
dB

enter GAS.AGE MHz Span 18 MHz

#«UBH 368 kHz #5weep BOB ms (601 prs)

Channel Power Power Spectral Density

-51.14 dBm /2.0000 MHz -114.15 dBm/Hz
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.1.3.FAILED REGISTRATION — ANTENNA HEIGHT AGL

TEST PROCEDURE

e Configure the EUT with antenna height Above Ground Level (AGL) > 30 meters.
o Observe the base registration failure indicated by the database message.

RESULTS

The client EUT could not be configured using TVWS Application with antenna height >30m AGL hence
registration with antenna height >30m AGL was not allowed

Test Results

Pass Fail Tested By | Test Date
X ] 16080ZS 10/23/19

Antenna AGL > 30m

#7 Saankhys TVWS Apphcation-+1.0.10-fcc - (INSTALLATION) - (SUPER)
| Devices View Mode Configuration Help

MAC Address Charmel (44z) Frame count Software Version

P Address. Location
&CPE 192.168.88.1 70:B3:D5:CA:30:95 0.0000:0.0000 Channel 27 (551) 0 v5.1.9-fcc

5 st BS Historical Chart
> + Cear Stats.
TVWSDB Query  Enabled -2 0:( 00:00:00:00:00:00 / 0.0.0.0)
Locaton it Marust
Lattude 34001 Rssi (@) 003 | evwiee) | | mowim |
Longhuce 7564503 e [om | mara [ | temio |
Channels e 1o &l ma
W Hode Cote s [0
U i ——

ek ol ~ = OuMode | Code Bustsze [0

NetworkMode R — N _—
= Frecoffet [0.00 | wsbos (000 | oumees [oo0 |

PAddresMode  OHCP
Heseros [0 | creerors o maers) 000 |

PAddesMak 192,688,124 2

DefatGotewsy  |192.168.88.1 s saws [0 | vae p.oveson] secksae [o

Bandweth

Dugiex Mode

Searity Mode v :23-23:41: 13 No WSO8 pxovider s provisioned.
2019:10:23-23:41:24 Cornectng

prov
: 10 Device.... 192.168.83.1
16:10:23-23:41:28 Connected to WSD 70:83:D5:CA:30:95

Seasty Key

EUT registration cannot happen without provisioning through the TVWS
application (refer Theory of Operations)

TVWS application does not allow to configure system with Antenna height >30m
AGL
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.1.4.FAILED REGISTRATION —CONTACT INFORMATION

TEST PROCEDURE

e Configure the base EUT with missing contact information, e.g. email.

e The TVWS application software cannot proceed with provisioning and prompts user to enter
the missing information.

o Without provisioning the registration of the client EUT fails

RESULTS

TVWS Software didn’t proceed with provisioning when contact information fields are missing.
Base station does not proceed with registration without the provisioning information.

Test Results

Pass Fail Tested By | Test Date
X ] 16080ZS 10/23/19

Contact information missing field

Provision New Device
MAC Address [mssoscasnses
Device Type save
Waster MAC [rs305:ca:30:98
Sersl Number [sic 631715043095
1P Address MAC Address Locat Manufocturer [soaritya Labs Sestonibilo!

A BS 192.168.20.100 70:B3:D5:CA:30:96 41.4080:- Model [ohoval v5.1.9-fcc

Ruieset FecTvBanduihiteSpace 2010

FCD [restFccm

Device Config Registered CPEs FOC Device Type Ficed

Twisoscuery RS et [eter prer

Location Input Marust < ] 15 Organization

RSS1 () [139.00 | EswR(a®) (12,79 Owiner Address 1 [cosasam
[saranton

on [En ] wenn [ :
[eas T o

— = e

[ke Dsouza
Loz - [

— | oo | creerers [3 | Pt Operator Address 1 [425 Ader 5t
192.168.8. 100124 = = h
: Operator Address 2 [scranton

Operator Address State  [Pernsyhvania

Operstor Address Zocode: (18505

Operator Address Country [USA

|tek:+1-418-262-6501

EUT registration cannot happen without provisioning through the TVWS
application (refer Theory of Operations)

TVWS application does not allow provisioning with any missing contact
information field
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Contact information missing field- registration failure

[/ 57 Saankhya TVIWS Applcation-+1.0.10-fcc - (MAC_STARTED) - (SUPER)
Devices Providers View Mode  Configuation  Help

1P Address MAC Address Locaton Chamel 043) Frame count Software Version

A BS 192.168.20.100 70:B3:D5:CA:30:96_|| 40.7870:-119.2065 Channel 20 (509) 62332 v5.1.9-fcc

Historical Chart

Device Config
= + Clear Gragh

s De Query B
Locatontrput Marid
tathe Towriam) (350
ik o e [ ] w0 [ ]

ustsoe |
AateaHL(GY ¢
Devee Mode St |

Network Made

ter F0B3DS:CAI096
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.2. FIXED WSD CHANNELS OF OPERATION

CLAUSES
o §15.711(c)(2)(ii)

REQUIREMENT
Confirm that the device only operates on channels provided by the database

TEST PROCEDURE

e The client EUT geographic coordinates are entered at registration time and stored in the
device. The device channel list from the base unit request uses the same coordinates
established at registration time. No separate coordinates can be entered for channel list
request.

e The client device requires professional installation and device registration information including
device location will be entered by the professional installer.

e Once the registration is complete, upon power cycling the client device will use the stored
registration location for requesting channel list request.

RESULTS

The client device only uses its configured location for channel list request. The device registered
location will be established using GPS at installation time by a professional installer and re-acquires
the new coordinates with included GPS receiver on sub-sequent reboots.

Test Results
Pass Fail Tested By | Test Date
X ] 16080ZS 10/23/19
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Channel list after successful registration

W7 Saankhya TVWS Application-v1.0.10-fcc - (NORMAL) - (SUPER) -

Devices View Mode Configurstion Help

MAC Address Locaton

Frame count Software verson

P Address Crarnel Qa2
RCPE 192.168.88.1 70:B3:D5:CA:30:95 41.4080:-75.6433 || Channel 20 (509” [ 3605 v5.1.9-fcc

Device Config Registered BS Historical Chart

& - Cear stats
TWISDB Query  [Eabied E 0:( 70:83:D5:CA:0:95/0.0.0.0) ¥ B

Rsst (@m) [70.00 | eswan) | TPwidin) [15.5
o8 (20 | mama Terp(c) [
Whode [Quess | code [s6 aussee 1258
oumode Qs | code  [sE sustsee (1097
Freqofiset [-146.20 | usbps (0000 | oomos (oo
HCSErrors |3 CRCErers |2 | Peem() [0.00

192 160.88.124

192.168.88.1

Client cannot select channels from the database, but requests only the channel on which
it is connected to its base

Successful device registration with database

ya TVWS Application-v1.0.10-fcc - (MAC_STARTED) - (SUPER) -

Devices Providers View Mode Configuration Help
P Address MAC Addvess Frame count Software versan

Location (Channel (M2)
A BS 192.168.20.100 70:B3:D5:CA:30:96 | [ 40.7870:-119.2065 || _Channel 20 (509) _|| 15005 [ v5.1.9-fcc

Device Config Registered CPEs Historical Chart

Cloar stats
TVWSDB Query  Enall = L(P083D5CA:30:950.0.0.0)

Locatontnout (M8

RSSI (dBm) |-103.00 | ESR(dB) [33.11 | TePwr(dom)
aw o | mama [st Tero(c)
WMode QK code [2 | sussee [:
DuMode [QPSK | Code (12 | mustsee [
FreqOffset | 382.52 WMbps  (0.000

reserars 7 Rcerars o

smsone [0 | e Booess)
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

After reboot - Base

(SUPER)

MAC Address Channl (a4z) Frame count Software Versan

® adess Locaton
A BS 192.168.20.100 70:B3:D5:CA:30:96 | Channel 20 (509) | |[ 52815 [ v5.1.9-fcc

Historical Chart

Device Config Registered CPEs
Rsst - e stats

TrasolQury S % =OVBIO5CA:0:950.0.0.0) - O
Locstonlrput  Merwd
Lattude RsSt(dam) [-105.00 | E(em) Twrides) (250

] tewe) [n

Burstsae

WD Registration SUCCESS for Slave 70:83:D5:CA30:95:

After reboot Client registers on the same channel with same co-ordinates

After reboot - client

W7 Saankhya TVWS Application-y1.0.10-fcc - (MODE UNKNOWN) - (SUPER)
Devices View Mode Configuation Help
MAC Address Channel 04+2) Frame count Software Verson

P Address Location
€9CPE 57168881 70:83:D5:CA:30:95 | [_41.4080:-75.6433 || Channel 20 (509) | 115701 ][ vs.0fcc |

Historical Chart

Clear Stats

Device Config Registered BS
TVWSDB Query Bt ‘ 0:(00:00:00:00:00:00 / 0.0.0.0) v O=
Locatontrout el
Lattude Rsst(don) (.00 | evw®) [ | mowiam)

oR [ | mama Temo(c)

P Addess ode
B adsessian
Defadt Gteay
sancvia
Dugiexiode

Seaurity Mode

2019:30:29-22:33:59 Device Mac Mode b: flashconty

Device Mac Mode is: lashconfig

The client uses same co-ordinates and channel after reboot

Page 61 of 90

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.3. FIXED TVDB DATABASE UPDATE

CLAUSES
e §15.711(h)

REQUIREMENT

If a fixed or Mode Il personal/portable TVBD fails to successfully contact the white space database
during any given day, it may continue to operate until 11:59 p.m. of the following day at which time it
must cease operations until it re-establishes contact with the white space database and re-verifies its
list of available channels.

To simulate that the device fails to successfully contact the database, block access to the database
from the WSD by removing connection to the database. All other radio functions, including internet
connectivity should be maintained. Confirm that the WSD ceases operation by 11:59PM on the
following day

TEST PROCEDURE

e Setthe base EUT to normal operation mode:
o Enter proper registration information on the base.
Client contacts the base to perform registration.
Base contacts database thru TVWS Application to perform client registration.
Base contacts database thru TVWS Application to retrieve client channel list.
Select an operating channel from returned channel list.
Client stablishes link with base on selected channel
o Base enables client transmission on selected channel.
o Observe the client EUT output signal on the spectrum analyzer.
e Use a programmable router to block the database URL.
e Observe that there is no output signal from the client after 11:59 PM on the following day.

O O O O O

RESULTS

During normal operation, the base and client channel lists are updated periodically by sending channel
list requests to the TVWS Database. For test purposes this time period was shortened. After the
database access was blocked, the next channel list requests failed and the EUTs stopped
transmission immediately.

Test Results

Pass Fail Tested By | Test Date
X L] 16080ZS 10/23/19
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Successful registration

W7 Saankhya TVWS Application-v1.0.10-fcc - (MAC_STARTED) - (SUPER) =

Devices Providers View Mode Configuration Help

1P Address MAC Address Locaton Channel () Frame count Software Verson

A BS 192.168.20.100 70:B3:D5:CA:30:96 41.4080:-75.6433 Channel 20 (509) 99449 v5.1.9-fcc

Device Config Registered CPEs Historical Chart

. Clear Stats
TVASDB Query Enatied Z. 1:(70:83:D5:CA: 20:95/192.168.20. 101) v Oex

tocationTnput [Maral

Labiude 41.40800 RSS! (dBm) TePur(dim) (250
= Y o] Temn [s
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| wmps 00w | ouvees o000 |
CRCErors [0 | peeron [o.00
152, 168.88. 100/24 - D T
192.168.88.1 Vvoue D00s+00| Bockse 0 |

SORAM Capture

2019:10:23-16:08:00 WSDE_APP: MESSAGE_TYPE_SPECTRUM REQ for 7D:83:05:CA:30:95 master 7D:B3:05:CA:0:96
2016: 0 W : message:

: SELECT_FREQ_RESP for 70:83:05:CA'0:95

Tx Confirmation
s Agilent 15:53:18 Oct 23, 2019

APY16.3(92819),12981 KM,
Ref 3 dBm #Attan 18 dB
#Hvg
Lo
10 P T
dB/ |
(st ]

Center 509,080 MHz Span 18 MHz
#hes z #JBH 308 kHz #3weep GEB ms (GA1 pts)

Channel Power Power Spectral Density

10.37 dBm /6.0000 MHz -57.41 dBm/Hz
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Router blocking

7 Saankhya TVWS Application-y1.0.10-fcc - (MAC_STARTED) - (SUPER)
e Providers View Mode Configuration Help

P Address MAC Address Location F t

)
A BS 192.168.20.100 70:B3:D5:CA:30:96 41.4080:-75.6433 ‘ Channel 20 (509] ‘ 146946 v5.1.9-fcc

Device Config Registered CPEs Historical Chart
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Security Key n
ETE_DEVICE IND for 70:83:D5:CA30:05

2015110:25-16126123 1S05_APP: HESSAGE TYPE.DELETE DEVICE I for 708305/CAi30i85

Base halts transmission of client when internet is not available to the base.

Tx Off Confirmation
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Log
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= T
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12.4. 48 HOUR CHANNEL SCHEDULING

CLAUSES
e FCC §15.711(c)(2)(ii)
e FCC §15.713(a)(1)

REQUIREMENT

Each fixed whitespace device shall access the database at least once a day to verify that the operating
channels continue to remain available. Each fixed white space device must adjust its use of channels
in accordance with channel availability schedule information provided by its database for the 48-hour
period beginning at the time the device last accessed the database for a list of available channels.

After receiving an available channel list, register a low-power auxiliary device on the WSD operating
channel to operate on an available channel and in the upcoming time period when the device will be
tested. Repeat the available channel request after the update interval and in the time period when the
low-power auxiliary device is scheduled to operate, and confirm that the low-power device is
accounted for in the schedule. Using the system management software, confirm that the device
changes channels at the scheduled time.

TEST PROCEDURE

1. A lower power auxiliary devices are registered and scheduled for protection at both base and
client locations

2. Allow the base and client EUT to enter normal operations prior to testing.

3. Upon channel list request to the TVWS Database, the base obtains the channel list expiration
time reflecting the low power auxillary device’s registered protection period for the client.

4. The base EUT requests new channel list upon the channel list for the client expiration time and
the client EUT’s current operation channel is no longer in the returned channel list.

5. The client EUT ceases transmission on the protected channel immediately.

Test Results

Pass Fail Tested By Test Date
X ] 16080ZS 10/24/19
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12.4.1.RESULTS FOR CLIENT

Power transmission before scheduled event
% Agilent 89:49:27 0Oct 24, 2019 RL
APY16.3(A92A19),12981 KH,

Ref & dBm #Atten 10 dB
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) A TAARHAATR

4B/ UUUUUUUUUU\I\

\
l
l

enter Shl.H08 MHz Span 10 MHz
€5 z #\BH 300 kHz #Sweep 600 ms (681 pts)

Channel Power Power Spectral Density

10.28 dBm /6.2000 MHz -57.50 dBm/Hz

Scheduled Event — Client operational

W7 Saankhys TVWS Application-v1.0.10-fcc - (NORMAL) - (SUPER)
Devices View Mode Configuration  Help

MAC Address Locaton Chamel 042) Frame count Software Verson
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| = s
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Low Eower auxiliaﬁ device is registered

€0 e e © @ hiugssssncooc-usawsdbakicupowsrausiarystatons " - Of WD e =
USATVWS Protected Entity Registration

Licensed Low Power Auxiliary Stations

Scheduled event, Channel transmission shutting

TVWS Application«v1.0.10-fcc - (MAC_STARTED) - (SUPER)

oviders View Mode Configurstion  Help
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A BS 192.168.20.100 70:83:D5:CA:30:96 41.4080:-75.6433 | [__Channel 27 (551i [ 154976
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Channel shutdown due to scheduled event
% Agilent 18:10:89 Oct 24, 2619 L
APw10.30092019),12981 KN,
Ref & dBm #Atten 10 dB
#Avg
Log
18
dB/
Offst

Center 551,600 MHz Span 18 MH=z
#Hes H #/BH 308 kHz #5neepn BB ms (601 pts)

Channel Power Power Spectral Density

-46.10 dBm /6.0000 MHz -113.89 dBm/Hz
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12.5. WSD CHANNEL AVAILABILITY

CLAUSES

e FCC §15.707
e FCC §15.711(c)
FCC §15.712

REQUIREMENT

Confirm that WSD properly identifies itself as fixed or personal/portable to the database by comparing
the channel list provided by the database with those allowable to the class of WSD under test. Confirm
that the WSD is operating on a channel or channels from the list at the authorized power and cannot
be made to operate on an unauthorized channel.

TEST PROCEDURE

Configure the base with correct registration information.

o The base automatically contacts the TVWS Database to perform device registration.
Upon successful registration, base automatically contacts the TVWS Database to retrieve device
channels for base and client.

e Upon successful registration the database also returns the allowable power according to the device
type.

e Confirm the client EUT channel is same as base channel returned from the database which is
within the device operating frequency range.

o Verify on the spectrum analyzer that the client EUT is operating on the selected channel

RESULTS

The EUT operates on a channel from the authorized base channel list and at the authorized power
level.

The EUT cannot select and operate on any channel other than those within the authorized channel list
returned from the TVWS Database, which are within the device operating frequency range.

Test Results

Pass Fail Tested By | Test Date
X ] 16080ZS 10/23/19
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Successful Device Registration with Database

W7 Ssankhya TVWIS Application-v1.0.10-fcc - (MAC_STARTED) - (SUPER) -

Devices Providers View Mode Configuration  Help

1P Address MAC Address Location Charrd gats) Frame count Softwere Verson

A BS 192.168.20.100 70:B3:D5:CA:30:96 41.4080:-75.6433 I (]lalmellﬂ‘mll 99449 v5.1.9-fec

Device Config Registered CPEs Historical Chart
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FreqOffset [0.07 wees [0.000
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s stats [0 Veie 002300

Vartose (05 SORAM Capture

55 V1508 6P MESSAGE. TYPE SPECTRLM REQ for TU8LDS-CA 95 mester TA3DSCADS6
0 VS08_APP: _process nessane:

APP: FESSAGE, TP, SELECT FREQ RES? for TO3DSICAI095
PP

Device J0:63:05:Ch: 3:95: cT_req = SOS000C00 Hz, new, freg = 509000000
Regtration SUCCESS for Save 70:8305:CA:30:95: freq=509000000 Hz max_ep=40 dBm vaid t 2019-10-23T 17:05:01 5260002

Note, this channel is same channel as base device

Power Transmission
. Agilent 15:53:18 Oct 23, 2019 L
APV10.3(092019),12981 Kk,

Ref 8 dBm #Atten 10 dB
#Avg

T A T M R (e

::enter 509.008 MHz Span 19 MHz
thes z #BH 308 kHz #3neepn 600 ms (61 pts)

Channel Power Power Spectral Density

10.37 dBm /6.0000 MHz -57.41 dBm/Hz
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12.6. SECURITY

CLAUSES
§15.715(f)
§15.713(i)
§15.711(j)

REQUIREMENT

The device operations procedures must include documentation with a detailed explanation of the
following for each database the device is expected to work with:

i.
ii.
iii.
iv.
V.
Vi.

Vii.

ANSWERS

What communication protocol is used between the database and the WSD?

How are communications initiated?

How does the WSD validate messages from the database?

How does the device handle failure to communicate or authenticate the database?
How does the database validate messages from a WSD?

What encryption method is used?

How does the database ensure secure registration of protected devices?

What communication protocol is used between the database and the WSD?
HTTPS is the communication protocol used between the database and the WSD

How are communications initiated?

The TV whitespace device will initiate the communication by sending available spectrum
request. The details of the device included in the message helps WSDB server to uniquely
identify the device and respond back with channels available for operation

How does the WSD validate messages from the database?

The TV white space device will first check for the HTTP response code. If the 200 code is
not received, the device will continue to try again. If the 200 code is received, the device will
proceed to check if the response from the database in correct XML format and if it is using
the format that is specified by the database. As the communication is done using HTTPS
protocol, the messages will be encrypted, hence it will ensure the confidentiality and
integrity of data

How does the device handle failure to communicate or authenticate the database?
The device will stop its transmission immediately if it failed to communicate or authenticate
with the database. This also results in rebooting of the device under certain circumstances

How does the database validate messages from a WSD?

The database requires the WSD to be pre-enrolled before it will send any response to
request. Hence, it will first check to see if device has been pre-enrolled. Next the database
will validate the message received to see if it conforms to the specification of the request
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definition on whether that field is mandatory or optional field. Lastly, it will validate the
message content.

vi. What encryption method is used?
TLS is used as a support layer to HTTPS, SSLV2

Vii. How does the database ensure secure registration of protected devices?
Protected devices are registered via a web form secured by HTTPS.

Page 72 of 90

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.7. Push notification to Fixed

CLAUSES
e §15.711()

REQUIREMENT

Confirm that the WSD device changes channels (or cease operation) when it receives ‘push’
notification from the database.

Using system management software, register the device at (specific coordinates) and wait for the
database to send a push notification. Confirm that, once the notification is received, the device
responds to the new channel availability list provided by the database, which would include ceasing
operation on a channel no longer available, or ceases operation.

TEST PROCEDURE

Obtain a successful registration to the database.

Transmit on allocated channel

Wait for database to send a push notification to cease operation on desired channel
Confirm that once the push notification is received, a new channel availability list is provided
and the desired channel ceases operation.

Test Results

Pass Fail Tested By Test Date
X J 16080ZS 10/28/19

As per the waiver DA-19-960A1 issued by FCC on September 25, 2019, this test is waived till March
31, 2020 for base and client units
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12.8. Location accuracy

CLAUSES
e §15.711(b)

REQUIREMENT

For Fixed and Mode Il devices, provide details regarding the technologies used by the device to
determine its location and how, in case of other than GPS technology, the location uncertainty is
calculated with a 95% confidence level

RESULTS

EUT uses GPS technology for determining location.
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12.9. Interference protection requirement

CLAUSES
e 815.712

REQUIREMENT

Using system management software or database, provide different location (coordinates) so that
compliance with operating channel and power level is shown under each of the scenarios outlines in
§15.712. Include a sample scan showing the total channel power and adjacent channel emission
settings for test coordinates.

TEST PROCEDURE

For the scenarios listed below confirm there is no allowance of transmission on specific channels
according to that particular location

Scenarios

a) Digital television stations, and digital and analog Class A TV, low power TV, TV translator and
TV booster stations

b) TV translator, Low power TV(including Class A) and Multi-channel Video Programming
Distributor (MVPD)

c) Fixed Broadcast Auxiliary Service (BAS) links

d) PLMR/CMRS operations

e) Offshore Radiotelephone Service

f) Low power auxiliary services including wireless microphones

g) Border areas near Canada and Mexico

h) Radio astronomy services

i) 600 Mhz service band

i) Wireless Medical Telemetry Service

k) 488-494 MHz band in Hawaii

RESULTS
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Scenario

Coordinate

Note

Digital television stations, and digital and

35.775, -106.24555 (UHF)

UHF No transmission

a | analog Class A TV, low power TV, TV allowed
translator and TV booster stations
TV translator, Low power TV(including 43.80102, -111.778 (UHF) | UHF coordinate cannot
b | Class A) and Multi-channel Video transmit Ch. 23
Programming Distributor (MVPD)
c Fixed Broadcast Auxiliary Service (BAS) | 41.890417, -87.623694 Cannot transmit on Ch. 28
links
d PLMR/CMRS operations 38.954722, -77.004722 Cannot transmit on Ch. 17
and 18
e Offshore Radio telephone Service 38.954722, -77.004722 Cannot transmit on Ch. 17
and 18
Low power auxiliary services including N/A 48 hour channel
f | wireless microphones scheduling requirement
was based off this scenario
g Border areas near Canada and Mexico 32.608179, -116.969585 Cannot transmit on Ch. 6
and 32
h | Radio astronomy services 35.775, -106.24555 No channels available
600 MHz service band 40.78698, -119.206486 Cannot transmit on Ch. 37
and 38
i Note EUT does not operate
beyond channels
36(608MHz)
Wireless Medical Telemetry Service N/A EUT does not support
] transmission in this
frequency band
k | 488-494 MHz band in Hawaii 20.88, -156.678611 Cannot transmit on Ch. 17
Test Results
Pass Fail Tested By | Test Date
X ] 16080ZS 10/28/19
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Scenario A UHF Base
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Device Con! Heberd <l o st
VNS08 Query | Enaed | (0000000000000 /0.00.0)
Loatonrout  Manal
RSS! (dm) [43.00 | ESWR(eB) ToPar(dem)
SR B0 | mxa Terot) [
W CPE Status %

|
(bt lP ore Failed to atach to BS. Rebooting CPE.

|

!

oot @S| cade
Fecotiet [581 ]t mten

HCSErers |1 | crcrmers o PRE(%) [0.00
esonn 0| vake Dooeoo] sodksm 0|

vartiose [6.1005 | soRAN Captre

No channels available for selection at this coordinate
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Scenario B (UHF) Base

B Saankhya TVWIS Application-y1.0.10-fcc - (MAC_STARTED) - (SUPER)

Devices Providers View Mode Configuration Help

MAC Addresz

Charel gs)

Frame count

P address Locaton
A BS 192.168.20.100 70:83:D5:CA:30:96 40.7870:-119.2065_|[_Channel 23(517i [

Device Config
VWS 08 Query i

Locatonput el

P address Mode
1 addressack

Defaut Gateway

23527

Historical Chart
Clea Graon

Registered CPEs.

WSDB registration FAILURE for slave T08305:CA3095:

Ch. 23 not available at CPE location

1 aderess

Scenario B (UHF) Client

A Address Locatin Chams (12) Softvare Vorsen

Device Config
TS DB Query  Enebied -

Locatonlnput  Meruel -

Lathe 4380102
Longrude 177 [ ]

ramet
Rotema ) (3090
Devee Mode
pe——

B adbessoce

P Addesask

Defadt Sstener
sarcven

et

Seanty Moce

I[ v5.1.9-fcc

|

Registered BS

0:(00:00:00:00:00:00 /0.0.0.0)

Rest (dim) [©3.00 | esnqa) |

oe  [im ] wema
W ot st
T
I [ it st B ebostng CPE.
e [ ] o | A

Frecottet (5] wrers
HCSEmors 2 CRCETors (1 PET(%) [0.00

seR sae [0 Voo Doseso0] Bocksae [0

SearityKey
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Scenario C Base

WS Appication-v1.0.10-fcc - (MAC_STARTED) - (SUPER)

jers View Mode Cor on Help

Lo

Saftware verson

P adaess MAC Address
A BS 192.168.20.100 70:B3:D5:CA:30:96

Device Config Registered CPEs

Twso8 Query [l LOUBIDSCATOSS0.0.0) <

Locatontrout i

Lathude RSS1 (d8m) e [ TePur(dem)

Longhude
Channels

= Temo(c)

maxta |

Code Burst e
Seteme HL(AG)
e code | Bustsae

tnork Mode 1 T
et | ouos [

| whos
B aspesace
| maemt [
© addestiask
Defat Gateney doksae [
sarccth
Duplextiode

Seaty Mode

von
119.2065 |

40.7870:-

v5.1.9-fcc

|_Channel 28 :557; | [

O

30

5

fon FAILURE for slave TRBADS:CA09%: cause=No channels are available

Ch. 28 not available at client location

Scenario C Client

MAC address

1P Addbess
&CPE 192.168.88.1

Device Config
TVWS D8 Query  Enabled

Registered BS
0:(00:00:00:00:00:00/0.0.0.9)
loatnios  Monal
Rsst(@om) [63.00 | Eoeiem)

34 | mama [

= 11
%7 cpe status

@s(\o;«l
o | come |

Locaton
70:B3:D5:CA:30:95 41.8904:-87.6237 ] [__Channel 20 (509) |[

Softuare verson

v5.1.9-fcc ]

Chareal 0442)

Historical Chart
Cexrstats

Tew(dm) |

remo() |

on

Failed to stach to BS. Rebooting CPE

[292.32 | vos 0000 T DCMESE 00T

i e o

paenn) oo

Voke  D.00e+00| Bocksz [0

SDRAM Captire

v

&1

Devc
for Avaladie Base

Stations. This may take a whie. Please Viat.
5
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REPORT NO: 12778862-E2V3

DATE: December 4, 2019

EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Scenario D/E Base

%7 Saankhys TVIWS Application-y1.0.10-fc< - (MAC_STARTED) - (SUPER)

Devices Providers View Mode Cor

A Adkess Loca chams 0a4) Frame count

s ston
A BS 192.168.20.100 70:B3:D5:CA:30:96 |[ 40.7870:-119.2065 Channel 17 (491) 46600 v5.1.9-fcc

Softuare versen

Device Config Registered CPEs

Vs Quey  Beies - =

e Grach
Lammtentopt e z
e = s (4] Ew(d) TePariam)

Longce e s [ s [ =
Charest

LMode Code | Bustsze

oLmece | code | BustSee

Ansena He. (3G
Devce Mode
NetworkMade

1 Address Moce
1 adtressask

Default Gatenay

Historical Chart

95 (P0:B3:05-CA-30-95): 120t 0, cauen: No charmes e avaieble
®

= 91000000 He
chormsls e avalable

WD registation FAILURE for ssve TOB2DS.CA 2035 caus

Ch. 17 not available at client location

Scenario D/E Client

MAC Address Locaton Cramel w2

P Addess
&cPE 192.168.88.1 70:B3:D5:CA:30:95 38.9547:-77.0047 | [ Channel 21 (515) |[ 0

Device Config Registered BS
TVWSDS Query  Enabled 0:( 00:00:00:00:00:00 /0.0.0.0)
Ccatoniot M

R (@) (6900 | e CoE ot x

Failed 10 atach to BS. Rebooting CPE

SRaM Cptre

2019:10:29-00-00:53 Conrecting 10 Device.. 192,168,881
19:10:29-00-00:56 Connected ta WSO 70:8305:CA:0:35

25 00:02-05 Saving WSDE Params o Devace.

-00-02:58 Attachig to 85 ith frequency 491
-00-05:00 Feed o ettach to 85

Failed o attach to S
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

1P address MAC Address Locaten
A BS 192.168.20.100 70:B3:D5:CA:30:96 40.7870:-119.2065

Device Config
Twsos ey il

Locatontrout il

Scenario G Base

Cranmel i)
Registered CPEs

evn(e)
o= MaxTa |

WMot Coce Bustsze |

0 Mode code BurstSze
Freqoffet | wheos [ ouheos |

wesemos [ | crceves [ | maevow [
e stetis | | vae | mocksee |

Vot ] o Capre

Frame count

ot
| Channel 32 (581) |

Historical Chart

Gear Graon

e &

_TYPE_DELETE DEVICE JND for 708305:CA:%0:95

. 32 not available at the client location

1 adires

Scenario G Client

A address Locatin Chams 047)

Softvare Versen

€9CPE 5160001 ][ 70m3:05:CA3095 |[ 32.600%:116.96% | Cramnei 28.G57) |

szsomim

115959555

Antema HL(AQ) (30.00
— Iratslsten
Netuoretode Reuter
Padhesstode  DHOY
Padbestak (19216888124
Defadt Gateney | 292.368.96.1
pre—

Oupiexhade

Searity Moce

SearityKey

0 [ v5.1.9-fcc

Registered BS

0:(00:00:00:00:00:00 /0.0.0.0) T e

Rt (o) [0.00 | esnca | TPwa(am)

on @3] Mema ] Temwic) L
W1 CPE Status x
ox | o

Bumode [gpsx code

Failed o attach to BS. Rebooting CPE
Frecoffeet 17553 | UL Mops ™ [0000 ™[R 00007
HesETes (4 cacemos [3 | meemtn) o0

seR st [0 vae  D.0%eio0| Bokse [o

22:08:51 Searching for Avalabl 8% Statns. The may te  whle, lesss War..
1023 722085 Ateaching 6 wen Fequency 531
10:29-22:11:41 Foked o sttach 285,

Historical Chart
e stats
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REPORT NO: 12778862-E2V3
EUT MODEL: Dhaval

DATE: December 4, 2019
FCC ID: 2AUUC-DHAVAL

Scenario H Base

ya TVWS Application-v1.0.10-fcc - (MAC_STARTED) - (SUPER)
Providers View Mode Configuntion Help

Chanel ()

 adoress MAC Address toaton
A BS 192.168.20.100 70:83:D5:CA:30:96 40.7870:-119.2065 | [ Channel JZ(Sﬂli [

Device Config
Bt

Registered CPEs
VWS 08 Query
tocatontput el

st o) 0300 | oy (36|
e

(602 ] moma fi2

wmde [ | coe [12
o [ | e 12
Frecofiet (3200 | wmees oo

Hesemors [62 e o

 APP: MESSAGE.TYPE DELETE DEVICE JND for T0B305:-CAIS0195

WSO regisration FAILURE for sieve TRB3DS:CA055: causesNo channels are svaiable

No channels available at client location

Scenario H Client

HAC Address Locat

el 041

 Address
E4CPE 192.168.88.1 70:B3:D5:CA:30:95

Device Config
TSI Quy  Enaed -

Registered BS

0:(00:00:00:00:00:00 /0.0.0.0) 2
Locston gt Maruel -

577
10524555
Chanrels ENE ECTIO

AatemaHL(R) 30.00

Lathute asst @) (700 | eswea [

o= [m2

[ coe st

winde (s | code

Device Mo Ttdston g || e g [ ceg

Network Mode Router = [ i
Badbestode  DHC -
hesErox (3| cReBrees 3

B ddettesk [ 192.160.08.724

DefaitGatmasy 192160881 sRsteus [0

i vertose [6.1005

Dupl toce

o
35.7750:-106.2455 | Channel 18 (197) |[

T i) 1

| mexra Temp(€)

x

) i smach 0B Rebocting O

=]

s | e
Aisoo [0t
Vo potesoo] sedsm 0|

SORAM Caprre

Seaty Mode 20191 10:25-00.221 i3 o D, 192.168.88.1
511025 90:2208 10D 753305.CA 035
e £019:10:9.0:2208 ode . oy

2019:10:25-00-23:57 Attacng t 5 wh Fequancy 81
2019:10:26-00-25:58 Feled 9 attach 185
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Scenario K Base

Chamel () Frame count Software Veson

P adiress MAC Address Loeaton
A BS 192.168.20.100 70:83:D5:CA:30:96 40.7870:-119.2065 l Channel 17 ‘491! I 7656 v5.1.9-fec

Device Config Registered CPEs Historical Chart
TWis08 Query  Enaied : - . DS

Locatontrput  Marwal
Lathude .796%0 Towr(dem) [0 |
Tew(@ [
arese |
I ™ |
] wmees oLMeps
] creemors
152 168.85. 100724

o — T T T socksae

VerNose | ‘SORAM Capture.

2019:10:29.09:45:19 WSOB_APP: _process_message: 3
T

V508

30:35): result: 0,
, new_req = 451000000 Kz
2019:10:29.09:48: 13 WSDB sble

3019:10:29-03:48:13 WSO8 _APP: MESSAGE_TYPE DELETE_DEVICE DI for T83:0S,CAI0SS

Scenario K Client

MAC Address Locaton Channel 012) Software Verson

P Address
ﬂCPE 192.168.88.1 70:B3:D5:CA:30:95 20.8800:-156.6786 | Channel 32 (581) |[ 0 v5.1.9-fcc

Device Config Registered BS Historical Chart
sst Gear stats
EoeSCE Qlery PR 0:( 00:00:00:00:00:00 / 0.0.0.0) - BER
Locatonirout Manuel
I RS (@m) [63.00 | ESWR(E) | mevw(am)
Liseemen e [ | mxTa TerwlS)
W CPE Status x

ok coe
Aoterva . (46t) [30.00 = Failed to attach to BS. Rebooting CPE

| |

Devce Mode Trstalaton fEMde A = |0 ‘

Nk tode. i L TR L R —
o
—— HesErors [2 | ecemars 1 PRET(%) [0.00
192.168.88.1/24

192.168.88.1 B status [0 | vee D00es00] socksz= [o

Vartose [5.1e05 | SORAM Capture

2019:10:29-22:15:37 Device Mac Mode i: atconfig.
2019:10:29-22:15:37 Device i n s mode.
5:51 Saving WSDB Parans to Device.
16:51 Searching for Avalable Base Statons. This may take a whie. Please Wiat..
22:17:33 Attaching to BS with frequency 451
-22:13:41 Faled to attach to 85,
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

12.10. Fixed Power level reduction

CLAUSES
o §15.711(c)(2)(ii)
e §15.715()

REQUIREMENT

Using system management software, make a channel availability request to the database. Using the
spectrum analyzer, confirm that the WSD operates at no more than the maximum power level
indicated by the database and that the power level cannot be set to a higher level than indicated by the
database at that specific location. If the device cannot reduce power, it must cease operation.

TEST PROCEDURE

o Create a successful registration with the database
Transmit at allowed channel for client device

e Confirm with spectrum analyzer that the EUT does not operate more than the max power level
indicated by the database.

e Confirm power level cannot be set higher than the level indicated by the database

RESULTS

Test Results
Pass Fail Tested By | Test Date
X ] 16080ZS 10/24/19
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REPORT NO: 12778862-E2V3 DATE: December 4, 2019
EUT MODEL: Dhaval FCC ID: 2AUUC-DHAVAL

Successful registration, Channel availability and maximum allowed Power level

W7 Saankhya VWS Application-v1.0.10-fcc - (MAC_STARTED) - (SUPER)

Devices Providers View Mode Configurstion Help

MAC Address Locaton Channel 0) Frame count

P Address
A BS 192.168.20.100 70:B3:D5:CA:30:96 | [ 40.7870:-119.2065 || Channel 32 (581) || 33219

Device Config Registered CPEs Historical Chart

Rsst Cesr State
TWiS08 Query  Enabied e 1L(0:BIDSCA:30:950.0.0.0) ¥| Oeer

LocatonTrout Ml
RSst (@) [-106.00 | E9R@) (2772 | Tebvaeem) (250
SR (600 | MxTa [0 | Tewo [#
WMode [QPSK Code (12 | mustsee [1219
DLMode  QPSK Code (12 Bustsze (500
FrecOffiet (5145 | WMbps [0.000 OuMops  [0.000 |
HCSEmors (903 | CRCErrors |3 PRLEM(%) 0.0
192.168.88. 100724

192.168.88.1 emswus 0 | Veue D.00ss00)

WSDB Registration SUCCESS for Slave 70:83:D5:CA:30.95 freq=381000000 Hz max_eirp=16 dBm valid till 2019-10-26T11:57:28.068000

Power confirmation below max. allowed
56 Agilent 11:59:02 Oct 24, 2019 L

APY10.30092019),12981 KN,
Ref & dBm #Atten 18 dB
#Avg
Log
10
dB/

Offst
38.5
dB

#PAvy

WL S2
Center 531,000 MHz Span 18 MHz
#Res BH 188 kHz #UBH 300 kHz #3neep GO ms (GA1 prsd

Channel Power Power Spectral Density

-44.83 dBm /6.0000 MHz -112.67 dBm/Hz

Dhaval Client doesn’t support power below 21dBm, so it
stops the transmission
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