849 NW State Road 45

Newberry, FL 32669 USA

Ph: 888.472.2424 or 352.472.5500
Fax: 352.472.2030

Email: info@timcoengr.com

TIMCO

ENGINEERING,Inc.

Website: www.timcoengr.com

FCC PART 15.Subpart H White Spaces System
Part 2 TEST REPORT
Fixed TVBD Device

Applicant 6HARMONICS, INC.
21 CONCOURSE GATE
Address SUITE 10

OTTAWA ON K2E 754

FCCID

2AAST GWS-3000

Model Number

GWS 3000

Product Description

WHITE SPACE TVBD DEVICE

Date Sample Received

August/05/2013

Date Tested

August/05 —09/2013

Tested By

Mario de Aranzeta

Approved By

Mario de Aranzeta

Report Number 1379UT13TestReport.docx
Test Results X pASS [ ]FAIL

THE ATTACHED REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN
APPROVAL OF TIMCO ENGINEERING, INC.

aa

IACCREDITED

Testing Certificate # 0955-01



mailto:TEI@TIMCOENGR.COM
http://www.timcoengr.com/

TIMCO

ENGINEERING,Inc.

TABLE OF CONTENTS
TABLE OF CONTENTS ...ociiiiitieiisnnenisssnesssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssesssssssessssssssssssssesssssssssssssnssssssanssssss 2
GENERAL INFORMATION ...ccocoietiiinnnrenesssnesssssssesssssnssssssssssssssssssssssnsssssssssssssssssssssssssssssssessssssssssssssessssssssssssssssssssssssssssnssssssans 4
EMC EQUIPIVIENT LIST 1ouuuuuuueeeeiiiiiissssneeesisssssssssseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssnsasssssss 5
TEST PROCEDURES.....ccuiiittuiiiiinniiitnniiiieniiitessieiiessostesssistssssostssssosssssssssssssssssssssssssssssssssssssssssssstsnssssssnssssssnssssssnsssssansssssnnnnss 6
TEST CONFIGURATIONS: ....ccuiiiiiiiiiiieniiiieniiitesieitessisitsssisttssssstssssistsessssttesssssssssssssssssssssssssssssssssssnssssssnssssssnssssssnssssssnsssssansnss 7
DEVICE AND SYSTEM OPERATION.......cittuiiiiitniiiieniiiiesiiiiiessiiitessostesssssesssssessssssssssssssssssssssssssssssssssssssssssasssssssnssssssnsssssansass 8
TEST NETWORK CONFIGURATION.......citttuiiiiinniiiiteniiitaniiitssiittssosttsssosttsssosstssssssssssssssssssssssssssstssssssssnsssssssssssssnsssssansssssansnss 8
TEST SUIMIMARY....cciiiiittiiinnnntsesssnessssssessssssssssssssessssssssssssssssssssssessssssssssssssesssssssessssssssssssssssssssssessssssssssssssesssssssessssnssssssasesssss 9
TEST RESULT SUIMMARY ....cotiiiiieiiiinsnnesssssnsessssssesssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssessssssssssssssessssssssssssanssssssasssssss 9
DATABASE ENROLLMENT INFORMATION ....ccciirriiiiisnnerssssnnesssssnesssssnsssssssnssssssnsessssssssssssssessssssssssssssssssssssesssssnssssssasssssssnsas 10
SETUP PHOTO ...cciiiiiureiiinnetiissnensssssessssssssssssssessssssssssssssssssssssessssssssssssssesssssssessssssssssssssesssssssessssssssssssssesssssnsssssssnssssssasssssse 11
§15.713(F)(3) FIXED TVBD REGISTRATION ....cecevuiuermrrernsrenssssessesessssesessssessssessesessssssessssesssessssssessesessesessessssssesesssssnsessssssane 12
A)  SUCCESSFUL REGISTRATION, 15.713(F)(3) — FIXED TVBD WITH DIRECT CONNECTION TO INTERNET (BASE STATION) .....oeeeevrieennen.. 12
B) SUCCESSFUL REGISTRATION, 15.713(F)(3) — FIXED TVBD WITHOUT A DIRECT CONNECTION TO THE INTERNET(SUBSCRIBER) ............... 14
) UNSUCCESSFUL REGISTRATION, 15.713(F)(3) — RESTRICTED CO-ORDINATES. ..eeeeuvreeearreeeeansreessnneesesssseseassseesssssssssnssesesssssesssnnes 16
D) UNSUCCESSFUL REGISTRATION, 15.713(F)(3) — INCOMPLETE CONTACT INFORMATION ...eececuvreeeerreeesrreeessnsreesssneeessssesesssssesssnnnes 19
E) UNSUCCESSFUL REGISTRATION, 15.713(F)(3) = HAAT > 250M ..eeeeeiiieeeeiieeeeiiteeeeiteeeeteeeesateeeessseeessssaeessnsneessnssesesnsssessnnnens 22
F) UNSUCCESSFUL REGISTRATION, 15.713(F)(3) —~ANTENNA HEIGHT AGL> 30M .....uiiiiiiiiieeiiiieecveeeeetree e e esare e snveeeenane e e 24
G)  UNSUCCESSFUL REGISTRATION, 15.713(F)(3) — FCC ID, SERIAL NUMBER .....cccvieeeeureeeeitrieeeereeeeetreeeesseeeessseseeassseseassseesssseseas 26
§15.707(A) FIXED TVBD RELOCATED ........cceeeeerrrrrrrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnssnnnnne 27
§15.711(B)(3)(11) FIXED & MODE |l TVDB DATABASE UPDATE .......cceeuvuirereiresnssesnssesessssessssessssesssssessssessessssssssesssssnsssnsasans 29
§15.707, §15.711(B)(3)(1)(11)(1V),(C), §15.712 TVBD CHANNEL AVAILABILITY ....cccevrrerrrrirernerensresessssessesesnssesssssessssesssenessane 39
§15.711(F) SECURITY: ouuveeiiiireeriissnenisssnesssssssessssssssssssssssssssnsessssssssssssssessssssssssssssssssssssessssssesssssssesssssssessssasssssssnsesssssnssssssans 44

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
Page 2 of 44




TIMCO

ENGINEERING,Inc.

GENERAL REMARKS

The attached report shall not be reproduced except in full without the written permission of Timco Engineering
Inc.

The test results relate only to the items tested.

Summary

The device under test does:

|X| fulfill the general approval requirements as identified in this test report

|:| not fulfill the general approval requirements as identified in this test report

Attestations

The scope of this document is to report the results of the Fixed TVBD Part 2 Database Interface Certification
tests.
There are three (3) components of the White Spaces technology;
- TV Band devices (Fixed TVBD for Certification).
- TV Bands Database (Spectrum Bridge Certified White Space Database)
- TV Band System, Made up of Fixed TVBD’s database, and layer of interaction between the devices
and the databases.

To the best of my knowledge and belief, these tests were performed using the measurement procedures
described in this report.

All instrumentation and accessories used to test products for compliance to the indicated standards are
calibrated regularly in accordance with ISO 17025: 2005 requirements.

aa

IACCHEDITED

Testing Certificate # 0955-01

| attest that the necessary measurements were made, under my supervision, at:
Timco Engineering Inc.

849 NW State Road 45

Newberry, Fl 32669

Authorized Signatory Name:

Compliance Engineer
Date: August09, 2013
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GENERAL INFORMATION

EUT Description
General:

Need 6Harmonics EUT description here, it has been requested.

EUT Specification:

TIMCO

ENGINEERING,Inc.

Applicable Standard

Part 15 Subpart H TV Band White Space Fixed Device

EUT Description

Transceiver — Single preferred channel

FCCID

2AAST GWS-3000

Application:

High capacity, long range communications links

Operating Frequency

473-695 MHz

Number of channels

TV Channels 14 -35 and 39-51 (473MHz-599MHz and 623MHz-695MHz)

Transmit Power(dBm):

+20dBm maximum per RF channel

EUT Power Source

[ ] 110-120Vac/50- 60Hz

X bc

[] Battery Operated Exclusively

Test Item | [_] Prototype [ ] Pre-Production X Production
Type of Equipment |Z| Fixed - WGF [ ] Mobile - WG1 [ ] Portable - WG2
[ ] Fixed - WSF [ ] Mobile - ws1 [ ] Portable — WS2

Antenna Connector

50 ohm N- connector

Antenna model

Network Port

RJ 45

Indicators

[]

[]

[]

Test Facility

Timco Engineering Inc.
849 NW State Road 45
Newberry, FL 32669 USA.

Test Conditions

Temperature: 262C
Relative humidity: 50%

Test Exercise

The EUT was tested in normal operator mode.

APPLICANT. 6HARMONICS, INC.

FCCID: 2AAST GWS-3000

REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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EMC EQUIPMENT LIST
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Device Manufacturer Model Serial Number CaII)/a CtI;ar Due Date
Digital Multimeter Fluke 8000A 520258 02/25/13 02/25/15
Digital
Multimeter Fluke 77 43850817 02/22/12 02/22/14
Spectrum R&S ESU40 5000-309011540 3/21/2013 | 3/21/2015
Analyzer

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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TEST PROCEDURES
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Database Test: Certification Test Procedures for TV Band (White Spaces) Devices Authorized under Subpart H of the_Part

15 Rules, 416721 DO1 White Space Test Procedures v02.

Firmware Version Tested (base station)

= =
= =

=

=

=

=

B|[=1ES

(CPE)

<Yu.ZhouB6Harmonics.com>
36132524992)

i
b
b
=
b

b

rootB6HarmonicsBIS: fetc/conf igh

rootB6HarmonicsBTS: /etc/conf ight

root@6HarmonicsBTS :seteconf igh

rootB6HarmonicsBTS i /etc/conf igh opky info wshtsagent
: wshtsagent

libc. libopenssl, libpthread. libet
: install user installed
Architecture: ar?ixx
Installed-Time: 1376868658

root@6HarmonicsBIS tetc/confi

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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TEST CONFIGURATIONS:

DB

WS

Eut2 4 —>» EUTL NR

DB - Spectrum Bridge certified White
Space Database

EUT1- Fixed Base Station # 500

EUT2- Fixed CPE #501

NR — Network Router

SA - Spectrum Analyzer

WS — Workstation

SA

—— RF Coaxial Connection

—— Cat 5 Connection

Figure 1 TVBD Configuration

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000

REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Device and System Operation

The 6Harmonics Inc. GWS radios are a new class of radios designed for the global white space radio
market. The GWS-3000 is designed to provide up to 20 dBm of transmit power, offer a sensitivity of up to -100
dBm, and provide 14.4 Mbps of UDP throughput in a 6 MHz television channel. The product can be used for
Point to Point or Point to Multi-point operation.

Test Network Configuration

The GWS 3000 transmits on a single pre-configured or preferred TV White Space channel in the UHF
frequency band based on the available channels for the registered location. The bench test network
configuration is shown in Figure 1 above. The elements of the test setup are:

e EUT1 —Base Station White Space Radio Serial #500

e EUT2 —-CPE White Space Radio Serial #501

e NR - standard network router/switch

e WS —workstation (laptop computer) to access TVBD control GUI and record measurements
e SA —spectrum analyzer

e RF attenuators and cabling

The workstation is physically connected to one of the network router LAN ports via RJ45 and establishes
a network connection to the EUT and the internet. The routers WAN port connection is required to be capable
of providing Internet access.

EUT1 is physically connected to a network router LAN port via its RJ45 network port. EUT1 is called the
Base station and has direct connection to the internet. EUT2 (the CPE) is connected to EUT1 via a Coax link.
EUT2 has no direct connection to the internet. EUT2 can have access to the internet only when the EUT1-EUT2
RF link is operating. All of the device/database tests were executed in normal operational mode. Configuration
of EUT is accomplished using command line Telnet and SSH sessions.

EUT1 is programmed with the ‘personality’ of a base station and EUT2 is programmed with a
‘personality’ of a subscriber or CPE.

As defined in the FCC’'s White Spaces Final Rules, the EUT only operates and is tested as Fixed TV Band
Devices (TVBDs). The EUT is provisioned or enrolled prior to testing by a Spectrum Bridge representative. In
addition, the EUT1 and EUT2 must be configured with registration information to register with Spectrum Bridge
WSDB. The firmware loaded in the EUT includes the database interface agent that includes the Spectrum Bridge
White Space services URL.

The EUT must be configured with complete registration information using the SSH command line
interface and will not transmit until it registers and receives a valid channel list. When power is applied and the
radio establishes an Internet connection; the Base Station EUT/TVBD sends the registration information to the
database via the Internet. The WSDB verifies the TVBD’s FCC ID and serial number and upon confirmation,
registers the device. The device then requests a channel map for its location. Upon receiving a list of available
channels from the database the TVBD will verify if the pre-configured or preferred channel is available before
enabling transmission.

The following tests address the Radios functionality as a Fixed TVBD and compliance with the FCC's TV
White Space Database Interface Certification Rules Part 2.

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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TEST Summary

This document provides test overviews and test results that apply specifically to Fixed TVBD’s operating
in TV White Spaces on an unlicensed secondary use basis.

Test Result Summary

Test Case P/F/I
§15.713(f)(3) Fixed TVBD Registration(Successful Registration)

§15.713(f)(3) Fixed TVBD Registration(Restricted Co-ordinates)

§15.713(f)(3) Fixed TVBD Registration(Incomplete Contact Information)
§15.713(f)(3) Fixed TVBD Registration(HAAT)

§15.713(f)(3) Fixed TVBD Registration(Antenna Height AGL)
§15.713(f)(3) Fixed TVBD Registration(FCCID/Serial Number)
§15.707(a) Fixed TVBD Relocated

§15.711(b)(3)(iii) Fixed & Mode Il TVDB Database Update
§15.711(b)(3)(i)(ii), §15.713(a)(1) 48 Hour Channel Scheduling

§15.707, §15.711(b)(3)(i)(ii)(iv),(c), §15.712 TVBD Channel Availability
§15.711(f) Security:

vY|(9|v9 |9 (9|99 | O|9| OO

P-Pass F-Fail l-Inconclusive N.A.-not applicable/not supported

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Database Enrollment Information

The following screenshot of the log shows the TVBD enrolled in the Spectrum Bridge whitespace database prior to the
testing.

Feop el ldgame  opie

tHarmonics 500 6Harmonics Inc. 12!3”2013
tHarmonics 501 6Harmonics Inc. 12/31,/2013
Radio Registration Input File Radio Registration Input

Rtuus-test.spectrumbridge .con) root@6HarnonicsBIS ™ wsagenthts
Security Cert File:cafile.cept
HostURL=tvus-test.spectrumhridge .com
PortNunher=443

mode =8
AntHeightInMeters=38
RequlatoryDonain=U%
(Hohert Hu) FCCI D=6HARMONICS
<Yu Zhou GerialHumber--580
(Sulte 18-21 Concoures Gate) Latitude=28.0
Longitude=-81.A
Oune #Name =Rohert
ContactNane=Yu Zhou
ContactAddress=Suite 1A-21 Concoures Gate
{yu.zhouBbharnonics .con? ContactCity=Maitland
ContactZip=K2E754
ContactState=0N
ContactCountry=CA
ContactEmail=yu.zhoulfbharmonics.con
ContactTelephone=6132524992
conPortNunber=443 wsCtyx->comPortNunhe r=443
Successfully Initialized the Context
Current WSAgent State:WS_STATE_IDLE
Current Wikgent Stace:WS_STATE_BACKGROUND_SCANNING

Wf | lasks =l Vactardau

WSDB Record

pate oWl s Km0

B/B/2013 5:17:21 PMI71.,43.2558.210 fv3/channels/US/28.0/-81.0/ fecid=EHARMONICS&serial=3008 type=8 | Success [0) 826 Response
8872013 5:17:20 PM 71,43.255.210 fv3/devices/U5/bHARMONICS /300 Success (0] 313 Request

Entity Name: 6HARMONICS, INC.
Serial No: Base unit: 500, CPE: 501
FCCID: 2AAST GWS-3000

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Setup Photo

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
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§15.713(f)(3) Fixed TVBD Registration

a) Successful Registration, 15.713(f)(3) — Fixed TVBD with direct connection to Internet (Base Station)

Test procedure:

Configure the EUT with the required registration information. Verify the required registration information is
sent and stored in the white space data base.

Successful registration should be verified by accessing the WSDB registration interface and also the EUT
status information page.

Test pre-conditions:

The FCC ID and the serial # of the radio are programmed in the firmware of the radio and cannot be
modified with the EUT configuration web tool. A known acceptable location was put into the TVBD.
The TVBD was configured as follows and the information submitted for registration to the WSDB.

Radio Registration Input File Radio Registration Input

“ -BlE

Rtuws-test.spectrunbridge .con> root B6Harnonics BIS :™} wsagenthts

443> cecurity Cert Fileicafile.cert

égEg_F]HED) HostURL=tvus-test.spectrunbridge .com
B

s>
28.8> fintHeight InMeters=30
<—81.8> Requ latoryDonain=0%
(Robert Hud FCCID=6HARMONI C8
{Yu Zhou} GerialNumber--508
Latitude=28.0
Longitude=—81.8
Oune rMame =Rohert lu
Cont actName=Yu Zhou
ContactAddress=Suite 18-21 Concoures Gate
{yu.zhoufbharnonics.con? GontactCity=Maitland
Gont actZip=K2E754
ContactState=0N
ContactCountry=CA
ContactEmail=yu.zhoulbharmonics.con
ContactTelephone=6132524992
conPortNumber=443 usCtx->comPortNunhe =443
Successfully Initialized the Context
Guerent WSAgent State:WS_STATE_IDLE
— seloscunf iycreyisiealion 1417 5% Current WSAgent State:WS_STATE_BACKGROUND_SCANNING

wf | T8sKs =l Vactardau

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Test Results:
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The registration request and the response for the successful registration can be seen on the WSDB log

below.

BRI BT P 71.43.250.210 fvd/channels/US/28.0/-81.0/ ecid=0HARMONIC5Rserial= 3008 type=5 | Success (0]
A3295.210 fv3/devices/ U5/ bHARMONICS/ 500 Success [0

BI8/2013 5:07.20 P 71

Result: PASS

<fmml version="1.0" encoding="utf-16"7>

826 Respanse
M3 Request

<RegistrationRequest xmlnsaed="http:/ Suannw w3, org 200100 Schema”

xmlnsxsi="http Saanni w3, org 200 140 Schema-instance"s

<DeviceTyperFixed</DeviceTypes
<Latitude=2s 0« Latitudes
<Longitude=-81.0</Longitude>
<AntennaHeight>159</AntennaHeight>
<Devicelwner:Robert Wo</Devicelwners
<ContactMamesYu Zhou</ContactMames
<Contactitreetx 1021 Westgate Rd</ContactStreets
<ContactCitysMaitland</ContactCitys
<Contactitate:Ob</ ContactStates
<ContactZip /=
<ContactCountryrCA</ContactCountnyss
<ContactEmailzYu. Zhou@eHarmonics.com</ContactEmail:
<ContactPhone>6132524992< /ContactPhones
</RegistrationRequests

Successful Registration

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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b) Successful Registration, 15.713(f)(3) — Fixed TVBD without a direct connection to the internet(Subscriber)

Test procedure:
Configure the base station with the required registration information. Verify that the required registration
information is sent and stored in the white space data base.

Operating channel should be verified on the subscriber (radio without the internet connection) using the
EUT GUI

Test pre-conditions:

The Base station TVBD was configured and the information submitted for registration to the WSDB.
The subscriber operating channel was verified with the GUI.

Radio Record

= 192 168.3.6:1440 - Tera Term VT
File Edit Setup Control Windows Help

updateChanlist() at line 581 guerylnervallnMin = B from agent
current time=Fri Aug 9 18:55:23 2013 Connected to D4:GA:6D:12:74:56

~61 dBn ~ =98 dBm (SNR 37> 398 me ago
RE: 7.8 MBit/s, MCS 4

TH: 13.8 MBitrs,. MCS 5

Mode With
HUaddr D4:CA:6D:12:74:AB
18:55:23 wp 1:37. load average: B.71, B.87, B.84
MemFree: 9720 kB
GUS Ready
Radio Ling Up Time...

:17:48

t 14
39 : 28.8 dbm

updateChanlist() at line 626 wvalid numOfChans=3

14 15 35

getCurrentchan{) at line 289 current chan=14

Current channel it within channel list

Ktuuws-test.cpectrumbpidge .con> fecID=6HARMONICS
cerialNunber=501

(44733
{DEU_FIRED> latitudeString
K1y longitudeString=—01 .00

US> ounerame =Robert bu

<28 .0081 > contactName=Yu Zhou

<-81.8801> contactStrectiddress-Suite 18-21 Concoures Gate

<{Rohert Wu> contactCity=0ttawa

{Yu Zhou} contactPostalCode=K2E?54

<{Suite 18-21 Concoures Gate> contactProvince=0N

{O0ttawal contactCountry=CRA
contactEnail=yu.zhoufbharmonics.com
contactPhoneNunber=6132524%%2
regietrationErrorCode=280
current tine for Channcgl List=Fri fu

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Test Results:

The registration request and the response for the successful registration can be seen on the WSDB log below
for the subscriber.

AIOZB0ERM % fudfchannels/LIS/26.0001/-51.0001/ Hocid=oHARMONICSBseriaed 18type=f  Success (0] Respanse
8201323807 P 98.151.81.133 /v devices/ LIS/ aHARMONICS/301 Success ] B Request

The WSDB log shown below confirms the successful registration of the subscriber. Operating Channel is 14.
The transmitter did not turn ON until the database exchange was successfully completed.

<t=ml version="1.0" encoding="utf-16"7>
<FegiztrationRequest xmlnsxed="http: S Sanini w3, org /2001 0L Schama”
smlns s i="http: S Aunani w3, org 2001 0L Schema-instance s
<DeviceTypesFixed</DeviceTypes
<latitudes23.0001</ Latitude:
<Longitude=-31.0001</Longitudes
<AntennaHeights 1</AntennaHeights
«DevicelDwner=Robert Wu</Devicelwner:
<ContactMame=Yu Zhou</ContactMame:s
<ContactStreet»5Suite 10-21 Concoures Gate</ContactSitreets
<ContactCity=Ottawa</ContactCity>
«ContactStatexOh</ContactStates
<ContactZip=K2E7S4</Contactiips
<ContactCountny>CA</ ContactCountnygs
<ContactEmail=yu.zhou@sharmonics.com</ContactEmail»
«ContactPhone»6132524992</ ContactPhones
«<f/RegistrationRequest:

<fml version="1.0" encoding="utf-16"7>

<ChannelResponse xmins:xsd="http: / Suoann w3 org 2001 0L Schema”

=mlns xsi="htip S Awnnnn w3 org/ 2001 ML Schema-instance s
<ChannelCount:10</ ChannelCounts
<Channellist=2,5,6,7,8,9, 13,14, 15, 35</Channellist>
<Refreshinz48</Refreshin:

<f/ChannelResponsex

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
Page 15 of 44




TIMCO

ENGINEERING,Inc.

c) Unsuccessful Registration, 15.713(f)(3) — Restricted co-ordinates

Test Procedure:

Configure the EUT with restricted co-ordinates (Outside US Regulatory boundaries, example 31.5, -106.9).
Verify the required registration information is sent and stored in the white space data base.

Registration failure should be verified by accessing the WSDB registration interface and also the EUT GUI.

Test Pre-conditions:

A location outside US regulatory boundaries (31.5, -106.9) was entered into the radio and the information
submitted for registration to the WSDB.

Radio Record
TX does not turn on or shuts down after 1 minute if previously on.

current time=Thu Aug % 14:15:33 2012
Mo station connected

tm_wday=4 Nede With
tm_mon=? H¥adde D4:CAZ6D=12:74:56
14:15:48 up 2 days, 21:04, load average® B.19, 0.25, 8,19
?;mFree: 12680 kB

Channel HR Y
EurTxPuuer i 28.8 dbm

tm_year1968

expirelime=8 currentlime=221
channel expired

numQf Chans=A from Datahase
{Channels:}

valid FCC nunher Of Chans=R
gelay=2ﬂ

% 192,168.3.5:1440 - Tera Term YT

File Edt Setup Contral Window Help
tywe-tect .cpectrunbpidge .con> Content-Length: @
443>
{DEU_FIXED> HITF/1.1 488 Bad Request
éagg Content-Type: text/htmls charset=us-ascii

{31.5> i Thu, B3 Aug 2613 14:15:37 GMT
{-106.9> Connection: close

{Robert W’ Content-Length: 326

{Yu Zhou?

{Suite 18-21 Concoures Gate? <*DOCTYPE HTHL PUBLIC “--#3C//DTD HIHL 4.01//EN""http: " wiu.ul.o
{Maitland? trict.ded">
<KHTML><HEAD)>{TITLE>Bad Request{~TITLE>
<META HTTP-EQUIU="Content-Type” Content="texts/html; charset=us-as
<BODY ><h2>Bad Request - Invalid Uerh{sh2>
{yn.zhoul6harmonics .com> <he>{p>HITP Error 408. The request verh iz invalid.<{/p>
61325249923 <~/BODY ></HTML>

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Test Results:

The failed registration with the reason for failure can be seen on the WSDB log below.

BBA2013 10:00:44 AW 71,43 258,210 Av3f devices/ LS/ AHARMONICS/ 5 LocatedOutsideRegulatonDomain [9] Rﬂﬂ

<feml wersion="1.0" encoding="utf- 16"
<RegistrationRequest xmlnsed="http:/ Soonni w3, org 2001 200 5chema”
srnlnsixsi="hthp S Saenni w3, org 2001 KM Schema-instance"s
<DeviceType:Fixed</DeviceTypes
<Latitude=31.5</Latitude>
<Longitude=-106.9</Longitudes
<AntennaHeight>30</AntennaHeight>
<DeviceOwner:Fobert Wu</Devicelwner:
<ContactMame>Yu Zhou</ContactMames
<Contactbitreet:5uite 10-21 Concoures Gate</ContactStreets
<ContactCity=Maitland</Contactity:>
<Contactitate>0ON</Contactitates
<Contactfiprk2E754</Contactdips
<ContactCountry>CA</ContactCountnys
<ContactEmail>yu.zhou@bharmonics. com</ContactEmail»
<ContactPhone=>6 132524992 < /ContactPhones
</RegistrationRequest=

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
Page 17 of 44




Spectrum Analyzer plot:

®

Eal ET ABpYV

< REW 100 kE= Mazkaez 1 [T1l ]
« WBW 5 KH=z 31.40 ABRV
«ATT 35 4B SWI Z&0 ms 47Z.TED44ETLE ME=z

- 50

ETart 465 ME=r

15_.E MH=z/

Stop 623 MEH=

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000

Unsuccessful Registration, no tx

REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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d) Unsuccessful Registration, 15.713(f)(3) — Incomplete Contact Information

Test Procedure:

Configure the EUT with Incomplete Information (e.g. Contact information). Verify the required registration
information is sent and stored in the white space data base.

Registration failure should be verified by accessing the WSDB registration interface and also the EUT.

Test Pre-conditions:
The ‘Contact Name’ Information field should be left blank.

Test Results:
There was no attempted WSDB registration and the Base Station transmitter was off
Radio Record (contact name)

2 RE0E HED

oS- - -aE - SnE - -aE e -n S-S -Sn e s
Mo station connected
MNode With
HYaddr D4:CAzED:12:74:56
18:38:12 up 3 days, 1:27. load average: B.87. B.13,. B.14
?;mFPee: 12292 kB

tm_year2@l3
peixchannel list timestampoes
tm_wday=4
tm_mon =7
tm_mday=8
ttm_hour=17
tm_min=4
tm_sec=H8
tm_year2@l3
expirelime=15424 currentTime=233
num0f Chans=8 from Databaze
{Channels:14 35 >
walid FCC number OFf Chanz=2
Get channel List.Turn Tx On
Write Chanlizt to file with number of channel = 2:
14 35
query_chan(?line 348 get current chanstr=Channel
query_chan{) at line 364 current chan=35%
conf igBTS()> at line 286 seexcurpent chan=35%
conf igBT8 line 296 current channel=35 within chanlist
Tx iz on
refrechire=48 hrs
uerylnerval=1383 Minutes

Channel : 35
EFPTxPouer : 208.8 dbn

A d

g AEE|

ed
root@BsHarmonicsBTS : /hinkt wget http://192.168.3.44:8080/wshtsagent .1

D
Connecting to 192.168.3_44:8080 (192.168.3_44:8R88)
wshtsagent . ipk 108 |wessoocopsocoosaase] 26357 B:00:80 ETA
root@oHarmonicsBIS : /bindt opkyg install wshtsagent.ipk
Installing wshtsagent (1.8.8-1) to root...
Conf iguring wshtsagent.
root@oHarmonicsBIS :/bindt opkyg install wshtsagent.ipk
nstalling wshtsagent (1.8.8-1) to root...
Collected errors:
#* check_data_file_clashes: Package wshtsagent wants to install fil
e shinscafile.cert
But that file is already provided by package #* whitespaceal

{-81.8>

<{Robert Wul

>

<Suite 18-21 Concoures Gate?
<Maitland>

gent
#* opkg_install_cmd: Cannot install package wshtsagent.

rootBoHarmonicsBIS:/bink cd

rootBoHarmoniceBTS - 4

rootB6HarmonicsBTS - 4t

rootBoHarmonicsBTS: /4

root@oHarmonicsBIS - /#f ushtsagent

Contact info can not he enpty. Please add ContactMame in registrati

on info

rootB6HarmoniceBTS =™ [] all root@6HarmonicsBTS - /1 []

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Radio Record (contact city)
- [E]X]

tm_year2813
sxxchannel list timestamp¥sse

itm_year2B@il
expireTime=15424 currentTime=215
from Database
<Channels:z14 35 >
walid FCC number Of Chans=2
Get channel List.Turn Tx On
¥2i§§ Chanlist to file with number of channel =
query_chan(Jline 348 get cur
querg_chan() at }ine 364 cur

nt chanstr=Channel

conf igBITE line 296 current channel=35% within chanlist
Tx is on

refreshHrs=48 hrs

werylneruval=1383 Minutes

ENGINEERING,

- [olx)

Ho station connected

Node With

HWaddr D4:CAz6D:12:74:56

17:10:44 up 2 days,. 23:59, load average: B.84, B.18, B8.13
12364 kB

DOWN

35

CurTxPover 28.8 dbm

{tuwz—test _sgpectrumbridge .com>
443

{DEU_FIXED>

38>

US>

<{28.8>

<{-81.8>

<{Robert Wu>

[{¥u Zhou}
{Suite 18-21 Concoures

<>

KH2ZE?S4>

{ON>

<KCA>
(yu.zhuu@ﬁggrmonics.cnm)

Gate>

8
itn_year2Bil
Get Channel list from Database
Current WSAgent State:WS_STATE_SECURE_SESSION_SHUTDOUN
Current WSAgent State:WS_STATE_WAIT_FOR_RENEWAL_OR_LOCATION_UPDATE
Channel list will expire in 48 hrs
Euerylnterual is 138H@ minutes
G

rootB6HarmonicsBTS :™# wsagenthts

Security Cert File:cafile.cert

Cungagt info can not he empty. Please add ContactCity in registrati]
on info

rootB6HarmonicsBTS ™ wsagenthts

Security Cert File:cafile.cert

iContact info can not be empty. Please add ContactCity in registrati
on info

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT:

6\6HARMONICS\1379UT13\1379UT13TestReport.docx
Page 20 of 44
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Radio Record (contact email)
& - [B]x]

‘tn_year2B813
***channel list timestamp*se

No ation connected
Mode With
HUaddr D4:CA:6D:12:74:56
18:41:14 up 3 days, 1:38, load average: B.88, 8.87, 8.12
12272 kB
= DOWN

: 35
CurTxPower : 20.8 dbn
5424 currentTime=250 0
from Database
4 35 >
valid FCC number Of Chang=2
Get channel List.Turn Tx On
¥2i§§ Chanlist to file with number of channel = 2:

query_chan(>line 348 get current chanstr=Channel
nt chan=35

5
%onflgBIS line 296 current channel=35 within chanlist

= = 01X = 192.168.3.5:1440 - Tera Te CBX
File Edit Setup Control Window Help

Installing wshtsagent <1.8.8-1> to root...

Conf iguring wshtsagent.

1outEEHa1nunlcaBTS #bin#f opkg install wshtsagent.ipk
gent (1.8.8-1> to root...

#* check_data file clashes: Package ushtsagent wants to install fil
e /hinscafile_cert

But that file is already provided by package * whitespaceal
gent
#* opkg_install_cmd: Cannot install package wshtsagent.
rootP6HarmonicsBTS i hindt cd
root@6Harmon i TS =4

res Gate?

rootP6oHarmonicsBIS : #

root@6HarmonicsBTS - AH

rootP6HarmonicsBIS : ~f wshtsagent

Contact info can not be enpty. Please add ContactName in registrati

root@6Harmon i

rootP6Harmon i

root@6HarmonicsBIS: /n wshtsagent

Contact info can not he empty. Please add ContactEmail in registrat

Test Results:

The TVBD shown above confirms the failed registration. No registration request was sent to the WSDB. All
combinations of missing information were tried and the behavior verified. The TVBD does not send a
registration request to WSDB with missing contact information.

The transmitter did not turn ON. Spectrum analyzer was used to verify no transmission.

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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e) Unsuccessful Registration, 15.713(f)(3) — HAAT > 250m

Test Procedure:

Configure the EUT with such that HAAT>250m. Verify the required registration information is sent and
stored in the white space data base.

Registration failure should be verified by accessing the WSDB registration interface and also the EUT status
web page.

Test Pre-conditions:

A location with a HAAT> 250 m (Derived from location, invalid HAAT example - Mt. Hood 45.3648, -
121.6732) was entered into the radio and the information submitted for registration to the WSDB.

Radio Record

s AEEE - [olx

current time=Thu Aug 8 16:49:39 2813

No station connected

Node With

HWaddr D4:CAzRD:12:74:56

16:49:47 up 2 days, 23:38, load average: 0.0@8, B.18, 8.13
: 126816 kB

= DOUN
=35
EurTxPower : 20.8 dbm

tm_hour=0

tm_min=8

tm_sec=A

tm_yearl?600

expirelime=8 currentTime=257
channel expired

nunQf Chans=8 fron Datahase
KChannels:>

valid FCC number Of Chans=8
2elay=29

{tuws—test.spectrunbridge.com?
<4 HTTP-1.1 488 Bad Request

{DEV_FIRED> Content-Type: text/html; charset=us—ascii
Server: Microsoft-HITPAPI/2.@

Date: Thu, B8 Aug 2013 16:49:57 GMT
<45.3648> Connection: close

{-121.6732> Content-Length: 326

{Rohert UWu>
<{Yu Zhour <*DOCTYPE HIML PUBLIC “--/W3C//DID HTML 4.81//EN""http://wuw.u3.op
KSuite 18-21 Concoures Gate> YTR/htmld/strict.dtd">

{Maitland> <KHIML><HERD><TITLE>Bad Request{/TITLE>

<META HTTP-EQUIV="Content-Type" Content="text html; charset=us—asci

1" > HEAD>

. <BODY >{h2>Bad Request - Invalid Uerh{/h2>
{yu.zhouB6harmonics.com> Khr><{p>HTTP Error 488, The request verbh is invalid.</p>
26132524992) 1 /BODY >{ /HTML>

™ HTTP Status:208

™ WhiteSpace Status :11

™ Registration HITP Status:2@0 WSStatus:il

™ peexpprocessWE_STATE_WAIT_FOR_REGISTRATION_RESPONSEC)> at line 1%6 cle
: ar shared memoryssx

Current WSAgent State:WS_STATE_SECURE_SESSIONM_SHUTDOUN
[

rootB6HarmonicsBIS : ~H []

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Test Results:

The failed registration with the reason for failure can be seen on the WSDB log below.

13124341 P4 714 J210 i devices S/ SHARMON C5/3) HatAbaveZ i |11) 406

<f=ml version="1.0" encoding="utf-16"7>
<RegistrationRequest xmlnsad="http:/ Soonn w3, org 200100 S5chema”
=mlnsixsi="htip S Aaano w3, org 2001 0L Schema-instances
<DeviceTypezFixed</DeviceTypes
<Latitudex43, 36d43</Latitude:
<Longitude=-121.67 32</Longitudes
<AntennaHeight>30</AntennaHeight>
<DeviceOwnerzRobert Wu</DeviceOwners
<ContactMame=Yu Zhou</ContactMames
<Contactitreet>5uite 10-21 Concoures Gate</ContactStreets
<ContactCity=Maitland</ContactCity>
<ContactState:Obl ContactStates
<ContactZiprkZE7S4</Contactiips
<ContactCountryrCA</ContactCountnyss
<ContactEmail>yu.zhou@bharmonics. com</ContactEmail»
<ContactPhonex6132524992</ContactPhone:s
</RegistrationRequest:

The transmitter did not turn ON. Spectrum analyzer was used to verify no transmission.

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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f) Unsuccessful Registration, 15.713(f)(3) —Antenna Height AGL> 30m

Test Procedure:

Configure the EUT with such that AGL>30m. Verify the required registration information is sent and stored in

the white space data base.

Registration failure should be verified by accessing the WSDB registration interface and also the EUT status

web page.

Test Pre-conditions:

Antenna height = 31 m was entered into the radio and the information submitted for registration to the

WSDB.

Radio Record

e

current time=Thu fug 8 16:59:45 2013

tm_wday=4

tm_mon=7

tm_nday=8

tm_hour=16

tm_min=5%

tm_sec=45

tm_year2dil

ooxchannel list timestampeees
tm_wday=8

tm_mon=8

tm_mday=8

tm_hour=8

tm_min=8

tm_sec=8

tm_yearl?00

expirelime=0 currentTime=267
channel expired

num{f Chans=B from Datahase
{Channels:>

walid FCC number Of Chans=8
gelay=23

- )X

Connected to D4:CA:6D:12:74:AB

~16 dBm ~ -3 dBm (SNR 77> 127668 mz ago

R¥: 9.8 MBitss, MCS 4 11 Pkts.
T#: 1.1 MBitss, MCS @ 32 Pkts.

Node With

HWaddr D4:CA:6D:12:74:56

16:59:47 up 2 days, 23 48 load average: 8.25, 0.21, 8.19
H 128

a
- @:2:11
= 35

CurTxPower : 28.8 dbm

Ktuws—test.spectrumbridge .com?
443>

<DEV_FIXED>

31>

<Ug>

<28.8>

<—81.8>

{Robert Yu>

<¥Yu Zhou>
{Suite 18-21 Concoures Gate>

<yu.zhouBbharmonics .com?

§6132524992)

nr
-~
e
-~
e
-~

root@HarmonicsBIS:“H []

AERkE

HITP/1.1 488 Bad Request

Content-Type: textshtml; charset=us—ascii
Server: Microsoft-HTTPAPI- 2.0

Date: Thu, B8 Aug 2013 16:5%:53 GMT
Connection: close

Content-Length: 326

<*DOCTYPE HTML PUBLIC "--AI3C//DID HTML 4.81//EN""http://wuw.u3.owr
YTR/html4/strict.dtd">

<HTML><HEAD><{TITLE>Bad Request<{/TITLE>

<META HITP-EQUIU="Content-Type" Content="textshtml; charset=us-asci]

i">{/HEAD>

<BODY>{h2>Bad Request — Invalid Uerh{/h2>

<hr><p>HITP Error 488. The request verb is invalid.<{-p>
</BODY >{/HTML>

HTTP Status:20@

WhiteSpace Status :10

Registration HITP Status:2088 WYSStatus:18

pesxppocessiS_! STRTE _WAIT_FOR_REGISTRATION_RESFONSE(> at line 1%& cle
ar shared memory

Eurrent WShgent State WS _STATE_SECURE_SESSION_SHUTDOUN

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT:

6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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Test Results:

The failed registration with the reason for failure can be seen on the WSDB log below.

552 P 7143 13/ devices L3/ eHARMONICA/500 AntennaHeightAbavedm (1 0] 0 Request

<l version="1.0" encoding="utf- 16"
<FegistrationRequest xmlnsxed="Rttp: S Senann w3, orgd 2001 005 chema”
©mlnsxsi="http S Suonnn w3, org /2001 WL Schema-instance"s
<DeviceTypesFixed</DaviceTypes
<latitude=25 . 0</Latitudes
<Longituder-81.0</Longitude>
<AntennaHeight=31</AntennaHeights
<Devicelwner=Robert Wu</Devicelwner:
<ContactMame=Yu Zhou</ContactMames
<ContactStreet»5Suite 10-21 Concoures Gate</ContactStreets
<ContactCity=Maitland</ContactCitys
<ContactStatesOh</ContactStates
«ContactZip=kZ2E7 S </ ContactZip:
<ContactCountrny=CA</ ContactCountny:
zContactEmail=yu.zhou@bharmonics.com</ContactEmail>
<ContactPhone»61325245992</ContactPhones
«</RegistrationFequest:

The transmitter did not turn ON. Spectrum analyzer was used to verify no transmission.

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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g) Unsuccessful Registration, 15.713(f)(3) — FCC ID, Serial Number

The registration interface does not contain a mechanism by which the FCC ID of the radio can be changed. The
FCC ID is flash programmed during the manufacturing process and cannot be changed without being returned to
the manufacturer.

The registration interface does not contain a mechanism by which the serial number of the radio can be
changed. The serial number is flash programmed during the manufacturing process and cannot be changed
without being returned to the manufacturer.

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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§15.707(a) Fixed TVBD Relocated

Confirm that the database will not provide a channel list for a Fixed TVBD at a location other than that
registered.

Test Procedure:

v Configure the fixed device with a location that will yield an authorized channel list. Verify proper channel
operation using a spectrum analyzer and the device management interface.

v Reconfigure (change) the configured location of the fixed device. Power cycle the device.

v Verify that the fixed device receives a channel map request exception, and does not transmit using white
space frequencies using a spectrum analyzer and the device management interface.

Test Data:

WSDB Log for successful registration of the EUT:

Simulator requesting a channel list on a location different from where it was registered:

Request Builder | Get 0

https: {ftwrs-test. spectrumbridge. comA/channels/USA34. 091107 42/2ccid=EHARMONICS seria=a01 &type=Blant=15

Responses

Date: Thu, 08 Aug 2013 Z2:09:27 GHT
Cache-Control: private

Server: Microsoft-II5/7.5
SBI-Status: 14

X-Povered-By: ASP.NET
Content-Length: O

SBI-Version: 3

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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WSDB Log for the response to the TVBD relocated channel request:

Hehannel/L D/ fecideondRHON C3tseriae 1 2typesfiani=T0 RequestDoeshothlgteoRegstr mn[1

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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§15.711(b)(3)(iii) Fixed & Mode Il TVDB Database Update

Test Procedure:
Using a programmable router or similar network device, block the access to the database URL or IP address
from the TVBD. Confirm that the TVBD shuts down by 11:59 PM on the following day.

v" Configure the fixed or Mode Il device with a location that will yield an authorized channel list. Verify proper channel
operation using a spectrum analyzer and the device management interface.

v" Restrict the access to the database.

v" Verify that the device does not transmit using white space frequencies after 23:59 hrs. Verify using a spectrum
analyzer and the device management interface.

Test Results:

8/05/2013 4:11pm - Last successful base station channel request.

B/0/2013 £:11:59 PM 71 43.250.210 fu3/channels/U5/28.0/-81.0/ Hecia=bHARMONICS Bserial=000& type=tftant=3) Success [() 830 Respanse
B/AT2013 1154 PI71.43.255.210 | /v3f devices/ LIS/ HARMONI C5/500 Suceess ((] 20 Request

8/05/2013 4:21pm — A laptop is connected to the terminal radio and a ping is started to the WSDB across the
WS radio link to the base station and out to the internet through the commercial router.

8/5/2013 4:23pm — The WAN connection between the Internet and the commercial router in the test set up is
disconnected/blocked

8/5/2013 4:23pm — The base station transmitter stays on, the ping to the commercial router gateway across
the wireless link continues successfully and is stored in a log.

Pinging 192.168.3.1 with 32 bytes of data:
Reply from 192.168.3.1: bytes=32 time=8ms TTL=64
Ping statistics for 192.168.3.1:
Packets: Sent = 1, Received = 1, Lost = 0 (0% loss),
Approximate round trip times in milliseconds:
Minimum = 8ms, Maximum = 8ms, Average = 8ms
Mon 08/05/2013 at 16:23:55.11

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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The device was initially powered up and it successfully registered with the database at approximately 4:10 PM.
The device received a channel list and started transmitting on channel 14. The connection to the database was
then blocked, while maintaining regular access to the internet.

® - BEW 100 kH=z
<~ VEW 5 kEz

Ref E7 dEpV -ATz 35 4B SWT 270 ms

Centes 535.5 MH: 16.7 ME=z/ Span 187 ME=

Device transmitting on CH 14

8/6/2013 11:17am - The base station transmitter turns off and the wireless link goes down, Ping to the WSDB
across the wireless link fails approximately 23 hours and 2 minutes after the last successful channel request.

Transmitter On
Ping statistics for 192.168.3.1:
Packets: Sent = 1, Received = 1, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:
Minimum = 7ms, Maximum = 7ms, Average = 7ms
Tue 08/06/2013 at 15:12:55.11

Transmitter OFF

Pinging 192.168.3.1 with 32 bytes of data:

Reply from 192.168.3.40: Destination host unreachable.
Ping statistics for 192.168.3.1 :

Packets: Sent = 1, Received = 0, Lost = 1 (100% loss),
Tue 08/06/2013 at 15:13:55.20

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000

REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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«REW 100 kEx
< VEW 5 kH=

SWT 260 ms

Centes 544 ME=

Result: PASS

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000

15.8 ME=/

REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
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§15.711(b)(3)(i)(ii), §15.713(a)(1) 48 Hour Channel Scheduling

Use the database interface to register protection for a low-power auxiliary device for the same location and
channel on which the TVDB (EUT) has selected and is operating. The registered protection for the low-power
auxiliary device should be scheduled for protection within the next 48 hour period.

Test Procedure:
v Configure the TVBD (EUT) such that it can access the database.

v Verify that EUT requests and receives a valid channel list. Verify the EUT is using an authorized channel
using a spectrum analyzer and the device management interface.

v Use the database interface to register protection for a low-power auxiliary device for the same location and
channel on which the TVDB (EUT) has selected and is operating. The registered protection for the low-power
auxiliary device should be scheduled for protection within the next 48 hour period.

v’ Verify that the EUT requests and receives a new channel list at the scheduled time of the registered low-
power channel protection is to take effect.

v Verfiy the new channel map does not contain the channel previously protected when the low-power
auxiliary device was registered.

v Verify the EUT is operating on a different channel from what was previously used and subsequently reserved
using a spectrum analyzer and the device management interface.

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
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Test Data:

TIMCO

ENGINEERING,Inc.

Radio Record (successful registration and channel request)

' 192.168.3.5:1440 - Tera Term VT
File Edt Setup Control Window Help

tm_year2@l3
peexchannel list timestamprses

expireline=15677 currentTime=238
nunOf Chans=8 from Database
<Channels:14 35 >

valid FCC number Of Chans=2

Get channel List.Turn Tx On

Write Chanlist to file with number of channel = 2:

14 35

query_chan{)>line 348 get current chanstr=Channel
query_chan(> at line 364 current chan

conf igBTS{> at line 286 sexcurrent cha

5
conf igBTS line 296 current channel=35 within chanlist

Tx is on
refreshirs=48 hrs
werylnerval=1383 Minutes

{tyws—test.spectrunbridge .con>

KYu.ZhouB6tHarmonics.com>
;6132524992)

rootP6HarmonicsBTS : “H# [

Connected to D4:CA:6D:12:74:AB

—14 dBm / -94 dBm (SNR 88> 123P8 ms ago
R¥: 9.8 MBitrss. MCS 4

TH: 9.8 MBit/s. MCS 4

Mode With

HWaddr D4:CA:z6D:12:74:56

21:18:85 up 3 days. 4:086, load average: B.84, 0.11. B.13
HemFlee 11992 kB

ON
Radlu Llnk Up Time.

: 35
EuPTxPouer : 28.8 dbm

fccID=6HARMONICS

<eprialNumber=500

latitudeString=28.8
longitudeString=—81.8

ounerNane =Robert Wu

contactName=Yu Zhou
contactStreetAddress=1821 Westgate Rd
contactCity=Maitland
contactPostalCode=

contactProvince=0N

contactCountry=CA
contactEmail=Yu.Zhou@6tHarmonics.con
contactPhoneMumber=6132524992
registrationErrorCode=200

current time for Channel List=Thu fAug & 21:17:12 2613

Get Channel list from Databa:

Current WSAgent State:processWS_STATE_SECURE_SESSION_SHUTDOUN at 1i
ne 423 WS_STATE_SECURE_SESSI SHUTDOWN

Current WSAgent State:proces _STATE_WAIT_FOR_RENEWAL_OR_LOCATION
UPDATE at line 636 WS_STATE_WAIT_FOR_REMEWAL_OR_LOCATION_UFDATE
Channel list will expire in 48 hes

Querylnterval is 13808 minutes

Operating Channel before an auxiliary device is registered.

The EUT was registered (at 5:17 PM) and verified that a valid channel list was received. The device was

transmitting on channel 35.

WSDB Log:

BAB2013 50721 P 71.43.255.210 | fv3fchannels/LU5/28.0/-81.0/ ecid=bHARMONICS @ serfal=D00 type=E Success (0] 8 Response

BIB/2013 51720 PM 71.43.233.210 fv3/ devwices/LUS/6HARMONICS/500

Suiceess (0] 313 Request

The refresh time was verified by clicking on ‘response’ hyperlink on the WSDB website. The channel list

refresh time is indicated to be 48 Hours.

APPLICANT. 6HARMONICS, INC.
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<i=ml version="1.0" encoding="utf-16"":
<FegistrationRequest xminsxaed="Rttp: S Semann a3, orgd 2001 L Schema”
=milnsxsi="htip S Aaonnn w3, org /2001 0L Schema-instances
<DeviceTypesFixed</DeviceType:
<latitude=23.0</Latitude:
<Longitude>-a1.0</Longitude>
<AntennaHeight=>19</AntennaHeight>
<Devicelwner>Robert Wud DeviceDwners:
<ContactMamesYu Zhou</ContactMames
<Contacthtreets 1021 Westgate Rd</ContactStresats
<ContactCitby:Maitland</ContactCity>
«ContactStatesOb</ContactStates
<Contactdip /=
<ContactCountny=>CaA</ ContactCountnys
<ContactEmail=Yu. Zhou@sHarmonics .com</ContactEmail:
<ContactPhones6132524992</ ContactPhones:
«<f/RegistrationRequest:

<fml version="1.0" encoding="utf-16""=

«<ChannelResponse xminsixsd="http:/ Sasaons w3, orgf 200100 5chema”

xmilnscsi="http s Saanna w3, org 200 150 Schema-instance"s
<ChannelCount>8<fChannelCount:
<Channellist=2,5,6,8,9,13,14,35< Channellist=
<Refreshin>d8</Hefreshin:

<fChannelResponsex

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
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Using the database interface here http://whitespaces-test.spectrumbridge.com alow-power auxiliary device
was registered for the same location and channel on which the TVDB (EUT) has selected and is operating
(CH35). The registered protection for the low-power auxiliary device was scheduled for 4 PM.

Entity Information Contact Information
Entity Type Low Power Auxilary Stations Mame of Entity Owner Jim Lancaster
Channel Numbers 35 Contact Mame Jim Lancaster
Transmitter Call Sign LPOO1 Country us

Address 1064 Greenwood Blvd
Usage Schedule -

City Lake Mary
Usage One Time Event State FL
Time Zone (UTC-D5:00% Eastern Time {US & Canada) Postal Code 39746
Event Starts 2/8/2013 6:00:00 PM Contact Phone 3592427119
Event Ends 8/8/2013 7:00:00 PM Contact Email jlancaster@spectrumbridge. com

Location(s)

Point: 28 -81

Auxiliary Device Enrollment

APPLICANT. 6HARMONICS, INC.
FCC ID: 2AAST GWS-3000
REPORT: 6\6HARMONICS\1379UT13\1379UT13TestReport.docx
Page 35 of 44



http://whitespaces-test.spectrumbridge.com/

Channel Availability after registration of Low Power Auxiliary Device

TIMCO

ENGINEERING,Inc.

With the next channel request, the TVBD receives the updated channel list which excludes CH35 and the

Transmitter changes channel to 14.

Radio Record

= 192.168.3.5:1440 - Tera Term VT
Fie Edt Setup Control ‘Window Help

expirelime=15698 currentTine=243

numOf Chans =7 from Database

<Channels:14 >

valid FCC number Of Chans=1

Get channel List.Turn Tx On

ﬁzite Chanlist to file with number of channel =

query_chan{>line 348 get current chanstr=Channel
query_chan¢> at line 364 current chan=3%
configBT$¢(> at line 286 »excuprrent chan=35

i=B. set new channel cmd=setchan 14

writebytes=1

Tx is on

refreshHrs=48 hrs
uerylnerval=1383 Minutes

ég:ws—test.spectrumbridge.com)
<DEU_FIXED>

<15>

<us>

<28.8>

£-81.8>

<Rohert UHu>

<Yu Zhou>
(1321 Westgate Rd>

KYu.ZhouB6Harmonics.com>

Connected to D4:CA:6D:12:74:AB

~11 dBn / -94 dBm (SNR 83> 698 ns ago
R¥: 1.1 MBitss. MCS @

TH: B.@8 MBitr/s. MCS @

MNode With

HWaddr D4:CA:6D:12:74:56
21:32:19 up 3 days, 4:21.
MemFree : 11956 kB

TX : ON
Radio Link Up Time...
years - @
months — @

-a

- @:8:1

14
CurTxPover 28.8 dbm

load average: 8.17,. B.14. B.14

- [o)x]

q
longitudeStrin
ownerMame=Robert Uu
contactMame =Yu Zhou
contactStreetAddress=1821 Westgate Rd
contactCity=Maitland
contactPostalCode=
contactProvince=0N
contactCountry=CA
contactEmail=Yu.ZhouBtHarmonics.com
contactPhoneNumber=6132524992
registrationErrorCode=280
current time for Channel List=Thu fAug 8 21:38:52 2813

Get Channel list from Datahase

Current WS8Agent State:processWS_STATE_SEGURE_SESSION_SHUTDOWN at 1i

ne 423 WS_STATE_SECURE_SESSION_SHUTDOUN

Current WSAgent State:processWS_STATE_WAIT_FOR_RENEWAL_OR_LOCATION
UPDATE at line 636 WS_STATE_WAIT_FOR_RENEUAL_OR_LOCATION_UPDATE

Channel list will expire in 48 hrs
QueryIlnterval is 1388 minutes
Querylime Left: 1379 Hinutes...[]

mEE|

WSDB Record

BIB/2013 3:49:04 P 71.43.250.210 | fv3fchannels/ L5/ 33,62070/-100, 3228/ Hecid=HARMONI C5 8t serial=000Btype=3 |Success (0]
§/B/2013 3:49:02 P 7143.250.210 /v3/devices/ L3/ eHARMONICS/300

APPLICANT. 6HARMONICS, INC.
FCCID: 2AAST GWS-3000
REPORT:

Sliceess (0]
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Channel list response :

<fml version="1.0" encoding="utf-16"?>
<RegistrationRequest xmlnsxsd="http:/ Sonneis w3 org 2001 0L Schema”
xmlnsxsi="http Ao w3 org 20010 Schema-instance"s
<DeviceTyperFixed</DaviceTypes
<Latitude=33.62070</Latitudes
<Longitude=-100, 3228</Longitude>
<AntennaHeight=15</AntennaHeights
<DeviceOwnerzRobert Wu</Devicelwner:
<ContactMame=Yu Zhou</ContactMame:s
<Contacthtreet=> 1021 Westgate Rd</ContactStreets
<ContactCity=Maitland</ContactCitys
<ContactStaterOMl</ ContactStates
<Contactlip /=
<ContactCountry>Ch</ContactCountnes
<ContactEmail=vu, Zhou@btHarmonics.com</ ContactEmail:
<ContactPhonex6132524992</ContactPhones
</RegistrationRequest:

<feml wersion="1.0" encoding="utf- 16"

<ChannelResponse xmilns:xsd="http: / Suannn w3 org 2001 20 Schema”

srnlnsixsi="hthp S Saenni w3, org 2001 KM Schema-instance"s
<ChannelCount>45</ChannelCounts

<Channellist»2,5,6,7,5,9,10,11,12,13,14,15, 16,17, 18,19,20,21,22,23,24,25,26,27 28,29, 3(
<Refreshinz48</Refreshin:
</ChannelResponse>

APPLICANT. 6HARMONICS, INC.
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Spectrum Plot: (CH 14 TX)

@ -REW 100 kEs= Mazkez 1 [TL 1
- WEW E KE=z TJE.S5Z2 dBpV

Raf ET ABHpWV «ATT 25 4B EWT 260 ms= 4TZ_.TED44ETLE ME=x

; .

Eta=t 455 ME:r 15.E ME=z/S Ecap &ZF MEx

Results:
After receiving the updated channel listing the EUT changes channel to 14. This was verified by observing the
spectrum analyzer.
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§15.707, §15.711(b)(3)(i)(ii)(iv),(c), §15.712 TVBD Channel Availability

TIMCO

ENGINEERING,

Ine.

Confirm that the channel list provided by the database conforms with those allowable to the class of TVBD
under test. Confirm that the TVBD is operating on a channel from the list at authorized power and cannot be

made to operate on an unauthorized channel.

Test Procedure:

1) Register the TVBD with valid location information.
Verify that the channel list provided by the WSDB conforms to the device type of the TVBD under test.

2) All Device types

v" Configure and register the devices location (33.62070 N, -100.3228 W) such that the database
returns a channel list that does not allow operation on any channel.

v' Use a spectrum analyzer to verify that the EUT does not transmit on any white space channel.

v Verify that the EUT does not transmit on any channel until it successfully registers and receives a

channel list

Radio Record (successful channel grant)

expirel ime=15708 currentTime=261

nunOf Chans=45 from Database

KChannels:14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
gﬂ 31 32 33 34 35 39 40 41 42 43 44 45 46 47 48 49 58 51

» Of Chans=35

Get channel List.Turn Tx On

Mrite Chanlist to file with number of channel = 35:

14 15 16 17 18 1% 28 21 22 23 24 25 26 27 28 29 38 31 32
33 34 35 32 48 41 42 43 44 45 46 47 48 49 50 51
query_chan{)line 348 get current chanstr=Channel 14
guery_chan() at line 364 current chan=14

configBIS{()> at line 286 wsscurrent chan=14

configBIS line 296 current channel=14 within chanlist

Ix is on

refreshHrs=48 hrs

uerylnerval=1383 Minutes

- CTe)x 2

Connected to D4:CA:6D:12:74:AE
148 ms ago

—37 dBm ~ -23 dBm (SHKR 56>
Ry: 2.0 MBit/s, MCS 4
TH: 13.8 MBits/s, MGS 5

Node With
HUaddr D4:CA=6D:12:7
21:49: 43 up 3 days, it

1292 Pkts.
1282 Pkts.

56
4:38. load average: B.85, B.89, B.12
236 kB

14
CurTxPower : 20.8 dbm

Ktuus—test.spectrumbridge .con>
3>

{44
{DEU_FIXED>
15>

{Yu.ZhouB6Harmonics .com>
§6132524992)

-
~

|00 tB6HarmonicsBIS = 4 []

= S|(=JES

an
latitudeString=33.62070
longitudeString=—100.3228

contactStleetﬂddless—iﬂZl Westgate Rd

contactCity=Maitland

contactPostalCode=

contactProvince=0N

contactCountry=CA

contactEmail=Yu.ZhouB6Harmonics.com

contactPhoneNumber=6132524992
registrationErrorCode=280

current time for Channel List=Thu fug 8 21:48:54 2813

Get Channel list from Datahase

Current WSAgent State:processWS_STATE_SECURE_SESSION_SHUTDOWN at 1i

ne 423 WS_STATE_SECURE_SESSION_SHUTDOUN

Current WSAgent State:processWS_STATE_WAIT_FOR_RENEWAL_OR_LOCATION
UPDATE at line 636 WS_STATE_WAIT_FOR_RENEWAL_OR_LOCATION_UPDATE

Channel list will expire in 48 hes
Querylnterval iz 1380 minutes
[l

AEE|
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Test Result 1:

BIB/2013 24504 P 71.43.259.210 3/ channels/L5/33,62070/-100, 3228/ Mecid=aHARMON Ciftseria=2008type=3 |Success [0) 546 Respunse
B/B/2013 5:45.02 PA 71.43.259.210 /w3 / devices/LI5/GHARMONICS/500 Suiccess (0] 1203 Request

<fml version="1.0" encading="utf-16"?>
<FegistrationRequest xmlnsixsd="http: Sanens w3, org 2001 HMLSchema"
xmlns esi="http Ao w3 org 20010 Schema-instance "
<DeviceTypezFixed</DaviceTypes
<latitudes33. 62070/ Latitudes
<Longitude=-100, 3228« Longitude:
<AntennaHeight=15</AntennaHeights
<LeviceCwnerzRobert Wu</Devicelwner:
<ContactMamesYu Zhoud/ContactMames
<ContactStreet: 1021 Westgate Rd</ContactStreets
<ContactCity=Maitland</ContactCitys
<Contacthtate:OM</Contactitates
<Contactlip /=
<ContactCountry>CA</ContactCountrys
<ContactEmailzvYu, Zhou@btHarmonics.com</ ContactEmail:
<ContactPhone:6132524992</ContactPhone:
</RegistrationRequest:

<f=ml version="1.0" encoding="utf-16"7>

<ChannelResponse xmilnsxed="http: / Suannn w3 org 2001 X0 Schema”

=mlnsixsi="htip S Aaano w3, org 2001 0L Schema-instances
<ChannelCount=45</ ChannelCounts

<Channellist>Z,5,6,7,8,9,10,11,12,13, 14,15, 16,17, 18, 19,20,21,22,23,24,25,26,27,28,29, 3C
<Refreshin=43</Refreshln:
</ChannelResponse>

Test Result 1:
The database identifies the device type correctly and the channel list provided is correct for the device type.
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Test Precondition :

TIMCO

ENGINEERING ., Inc.

A Registration request is sent for a location with no known available channels. Eg: (34.078611, -107.61805)

Radio Record

40
File Edit Setup Control Window Help
current time=Thu Aug 8 21:55:41 2013

‘tm_yearl?88

expirelime=8 currentTime=268
channel expired

numQf Chans=@ from Datahase
<Channels:>

wvalid FCC number Of Chans=8
Delay=28

{tuus—test.spectrumbridge.con>

<44
<DEU_FIXED>
<15>

<us>

<34.878611>
<-187.61885>
<Robert Uul

<Yu Zhou>

<1021 UWestgate Rd>
<Maitland>

<KE234>

root@6HarmoniceBIS :™# []

AEE

Connected to D4:CA:6D:12:74:AB

—62 dBm ~# —92 dBm (SNR 38> 9878 ms ago
R¥: 8.8 MBitrss, MCS B

T¥: 1.1 MBitrse,. MCS @

1712 Pkts.
1787 Pkts.

MNode With
HWaddr D4:CA:6D:12:74:56
H g, 4:44, load average: 8.13, @.16, B.14
1948 kB

14
28.8 dbm

CurTxPower

Server: Microsoft-IIS/7.5
SBI-Versio 3

SBI-Status: @

#-Powered-By: ASP.NET

Date: Thu, B8 Aug 2813 21:55:22 GMT
Connection: close

<ChannelResponse xmlns="http:

ctrumBridge .WhiteSpaces.Services.v3" xmlns:ii="ht LI -
1/HHLSchema—1ngtance")(ChanneICount)B(/ChanneICOunt)(ChannelL1gt/)(
Refreshln>48<{/Refreshln><{ ChannelResponse>

HTTP Status:208

WhiteSpace Status =8

exxprocessWS_STATE_WAIT_FOR_CHANNEL_RESPONSEC()> at line 578 clear sh|
ared memop .y
Current WSAgent State:processWS_STATE_SECURE_SESSIOM_SHUTDOWM at 1i
ne 423 WS_STATE_SECURE_SESSION_SHUTDOWN
peexppocessWS_STATE_SECURE_SESSION_SHUTDOUNC? at line 462 clear shap|
ed memoryxes
Current WEAgent State:processWS_STATE_WAIT_FOR_REMEWAL_OR_LOCATION
UPDATE at line 636 WS_STATE_WAIT_FOR_RENEWAL_OR_LOCATION_UPFDATE
Channel list will expire in B hrs
QueryInterval iz B minutes
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Test Result 2:
An empty channel list is received and the transmitter turned off immediately.

TIMCO
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te o s mw

B/B/2013 3:57:23 PM{71.43.255.210 Fvdfchannels/ U5/ 34,0750

0761805/ Mecid=bHARMONIC5R serial=a008 type=8 |Success (0)

1111
8/B/2013 5:56:22 P 71.43.255.210 fv3/channels/L5/34.0786 117-107 61805/ Mecid=bHARMONICS serial=a008 type=5 | Success (0]
1/-1

1
1
0761805/ focid=bHARMONICS & sarial=B00R type=] |Success ()
1

B/B/2013 5:594:21 PM71.43.255.210 fvd/channels/ U5/ 34.0780117-107. 61805/ Yecid=0nARMONI C5serial=a00G type=a | Success (0]
B/B/Z2013 39 PIM{71.43.255.210 fvd/davices/ U5/ bHARMONICS/500 Suczess (0]

1
1
B/B/2013 5:95:22 P 71.43.2553.210 fv3/channels/U5/ 34,0788
1
1

30 |Response

2% Response
33 |Response
06 Response
b2 Request

<feml version="1.0" encoding="utf- 16"
<RegistrationRequest =mlnsisd="http S Ao w3 org 200150 Schema”
=rlnsixsi="hthp S Saenen w3, org 2001650 Schema-instance"s:
<DeviceTyperFixed</DeviceTypes
<Latitudes34. 07501 1</Latitudes
<Longitudes-107.61805</Longitudes
<AntennaHeight=19</AntennaHeight>
<DeviceOwner=Robert Wu</Devicelwners
<ContactMamesYu Zhou</ContactMames>
<ContactStreet: 1021 Westgate Rd</ContactStreet:
<ContactCity=Maitland</ContactCity>
<ContactStater0OM</ContactStates
<Contactlip /=
<ContactCountry>CA</ContactCountnys
<ContactEmail>Yu, Zhou@bHarmonics .com</ContactEmail:
<ContactPhonerb132524992</CantactPhones
</RegistrationRequests

<l version="1.0" encoding="utf- 16"
<ChannelResponse xmlnsxsd="http S Suanni w3 org 20010 5chema”
©mlnsxsi="http S Suonnn w3, org /2001 WL Schema-instance"s
<ChannelCount:0</ChannelCount:
<Channellist /=
<Fefreshin=4a</Refreshinz
</ChannelResponsex

APPLICANT. 6HARMONICS, INC.
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Spectrum Analyzer screenshot:

@ «REW 100 kB=z Marker 1 [Tl ]
- VEW 5 kBHc .35 dEpV

Raf ET 4BERV ~ATT 35 48 SWT 260 ms 473.355T65231 MBzx

e

Centexz 544 MEx 1l5.E MHEHz /S Span 15E MBEx

Results: The radio did not/does not transmit until it receives a valid channel list.
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§15.711(f) Security:

Please see the attached document, TVBD Secure Communications.pdf
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