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LS Research, LLC in Review

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

following:

®a

(ACCREDITED)
TESTING CERT #1255.01
A2LA — American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation

A2LA Certificate Number: 1255.01

lilllll

!!!@!

(

(

Federal Communications Commission (FCC) — USA
Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948

FCC Registration Number: 90756

I *I Industrie  Industry
Canada  Canada
I+l

Canada

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1

File Number: IC 3088-A
On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1

File Number: IC 3088

q

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article

10.2).
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union
Telecommunication Equipment — Council Directive 99/5/EC, Annex V.

Date of Validation: November 20, 2002
Notified Body Identification Number: 1243

Prepared For: Vocollect, Inc. Name: A500 Talkman

Report: TR 314378 B Model: TAP802-01

LSR: C-2204 Serial: Eng. Sample
Page 3 of 45




1.0

Summary of Test Report

In April-August 2015 the EUT, A500, was tested &MBEETS the following requirements:

FCC IC Test Requirements Measurement Compliance
Requirement | Requirement 9 Procedure (Yes/No)
RSS-247 Bandwidth of a Frequency ANSI C63.10-2013
15.247 (a)(1) Section 5.1 (1) Hopping System Section 6.9 ves
15.247(b) & RSS-247 Maximum Outout Power ANSI C63.10-2013 Yes
1.1310 Section 5.4 (2) b Section 7.8
RSS-247 . . ANSI C63.10-2013
15.247 (a)(1) Section 5.1 (2) Carrier Frequency Separation Section 7.8 Yes
15.247 RSS-247 Number of Channels and Time¢ ANSI C63.10-2013 Yes
(@)(1)(iii) Section 5.1 (4) of Occupancy Section 7.8
RF Conducted Spurious
15.247(d) RS.S'247 Emissions at the Transmitter ANSI C§3'10'2013 Yes
Section 5.5 . Section 7.8
Antenna Terminal
15.247(c), RSS.'GEN Transmitter Radiated Emissions ANSI C63.10-2013
15.209 & Section 8.9, in Restricted Bands Section (6.3,6.5,6.6) Yes
15.205 8.10 T
RSS-GEN . ANSI C63.10-2013
2.1055 (d) Section 6.11 Frequency Stability Section 6.8 Yes
15.207 RSS-GEN Power Line Conducted ANSI C63.10-2013 Yes
15.107 Section 8.8 Emissions Measurements Section 6.2
15.109 RSS-GEN Receive Mode (Digital Device) ANSI C63.4-2014 Yes
' Section 7 Radiated Emissions Section 8
2.0 Test Facilities

All testing was performed at:

LS Research, LLC
W66 N220 Commerce Court

Cedarburg, Wisconsin, 53012 USA

LS Research, LLC is accredited by A2LA (Americars@daation for Laboratory Accreditation) to
the requirements of ISO/IEC 17025, 2005 “Generalu®ements for the Competence of Calibration

and Testing Laboratories”.

LS Research, LLC’s scope of accreditation inclualésest methods listed herein, unless otherwise

noted.
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3.0 Client Information

Manufacturer Name:

Vocollect, Inc.

Address:

703 Rodi Road Pittsburg, PA 15235

Contact Person:

Brian Sutton

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

Product Name: A500 Talkman
Model Number: TAP802-01
Serial Number: Eng. Sample

FCC ID:

MQO-TAP802-01

IC:

2570A-TAP80201

3.2 Product Description

Bluetooth device using Basic Rate, EDR-2, EDR-3

3.3 Modifications Incorporated In the EUT for Compliance Purposes

None noted at time of test

3.4 Deviations & Exclusions from Test Specification

None noted at time of test

35 Additional Information

Low Channel 0 (2402MHz), Middle Channel 39 (2441 #jHHigh Channel 78 (2480 MHz).
EUT programmed for continuous transmit or receiveselectable channel and data rate
(modulation) using hyper terminal program connetcti@ programming port on EUT.
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4.0 Conditions of Test

Environmental:
Temperature: 20-25° C
Relative Humidity:  30-60%
Atmospheric Pressure: 86-106 kPa

Mains Voltage: 120 VAC 60 Hz
Battery Voltage: 3.7 V

5.0 Test Equipment

All test equipment is calibrated by a calibratiabdratory accredited by A2LA to the
requirements of ISO 17025. For a complete listest equipment and calibration dates, see
Appendix A. Unless otherwise noted, resolutiondvaidth of measuring instrument used
during testing for given frequency range, see below

Frequency Range Resolution Bandwidth
9 kHz — 150 kHz 200 Hz

150 kHz — 30 MHz 9 kHz

30 MHz — 1000 MHz 120 kHz

Above 1000 MHz 1 MHz

6.0 Conformance Summary

The EUT was found to MEET the requirements as dasgwithin the specification of FCC
Title 47, CFR Part 15.247, 15.109, 15.207, 15.10Waell as Industry Canada RSS-247 Issue
1, RSS-GEN Issue 4.

If some emissions are seen to be within 3 dB af tlegpective limits

As these levels are within the tolerances of tisé éguipment and site employed, there is a
possibility that this unit, or a similar unit seled out of production may not meet the
required limit specification if tested by anothgeacy.

LS Research, LLC certifies that the data containedtin was taken under conditions that
meet or exceed the requirements of the test spatdns. The results in this Test Report
apply only to the item(s) tested on the above-$gecdates. Any modifications made to the
EUT subsequent to the indicated test date(s) wilhlidate the data herein, and void this
certification.
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Appendix A — Test Equipment

Wireless Pr

" LS RESEARCH LLC
f

5 duct Development
Equipment Calibration

Diate : _28-Apr-2015 Type Test: Radiated and RF Conducted Job#: C-2204
Frepared By: _Adam Alger Custamer:  Vocollect Quoke #: 314378
Mo | Azset # | Dlescription I Manufacturer | Model # | Serial # | Cal Date | Cal Due Diate | Equipment Status
1 EESE0073 Spectrum Analyzer Agilent E444E8, US45300564 101342014 101942015 Active Calibration
2 EES60053 8GHz MKE Spectrum Analyzer Agilent MNanzsa RAYEIZI013E hafz0is Wafzie Active Calibration
3 AADEDOTE Log Periodic Antenna EMCO A3ME 9701-4255 M3z01G Mzme Active Calibration
4 AAJE0IS0 Eiconical Antenna ETS IN0E 0003-3346 wzzens Hzzzoe Active Calibration
5 EESE0ME Std. Gain Homn Ant. wipreamp Ady. Micro § EMC WLAE2Z2-4 { 3160-09 123001 siz0fz0n4 202015 Active Calibration
B AADEDIIT Standard Gain Horn Ant. EMCO J1E0-10 69263 aizofzon 2iz0i2015 Active Calibration
T AL IEDGE Diouble Ridge Harn Antenna ETS Lindgren v 109300 Bfz20f2014 Ef2012015 Active Calibration
& EE360153 0.8 - 21GHz LMA, Mini-Circuits ZVA-ZIFE-Se T4041007 EfZ0f2014 EIZ0f2015 Active Calibration
9 AL IEMNET Highpaszs Filter KL Microwave  11SHI0-2000 2 26f2015 ZIE{20N6 Active Calibration
‘ Wireless Product Devel opment
‘ Equipment Calibration
Diate : 7-Aug-2015 Type Test: AC Emissions Job #: C-2204
Frepared Buy: _Adam Alger Customer: “ocollect CQuote #: 314378
| No.l Azzet# | Description | Manufacturer | Model # | Serial # | Cal Date | CalDue Diate | Equipment Status
1 EE 360162 LISM - 154, COM-POWER L2154 131363 242016 TI242016 Active Calibration
2 EESe00%8 8GHz MEE Spectrum Analyzer Agilent RI90384 RYEI210138 1920ms 192016 Active Calibration
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location | LS Research, LLC

General
Measurement | ANSI C63.10 Section 6.7
Procedure
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B.1.1 — RF Conducted — Fundamental Bandwidth

Date | 57-15
Temp./RH. | 20 - 25° C/ 30-60% R.H.

Specific
Measurement | ANSI C63.10-2013 Section 6.9
Procedure

Continuous transmit modulated used for this test.

Additional
Notes

Table

2402 1.048 0.993
BR 2441 1.047 0.994
2480 1.049 0.993
2402 1.165 1.096
EDR-2 2441 1.161 1.092
2480 1.161 1.091
2402 1.180 1.118
EDR-3 2441 1.173 1.117
2480 1.174 1.118

Prepared For: Vocollect, Inc. Name: A500 Talkman
Report: TR 314378 B Model: TAP802-01
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Plots — BR

Low Channel — 2402 MHz

B Agilent Spectrum Anslyzer - Occupied BW |-o |- el
. F 50 NT ALIGN AUTO [ 10:59:15 PMMay 07,2015
Center Freq: 2.402000000 GHz Radio Std: None
G Trig: FreeRun Avg|Hold:>10110
#FGain:Low | #Atten: 20 dB. : -10.00dB  Radio Device: BTS

g
RBW 30.000 kHz

Ref 10.00 dBm

 Span3MHz
HRes BW 30 kHz VBW 300 kHz Sweep 3.133 ms|
Occupied Bandwidth Total Power 10.6 dBm
993.28 kHz
Transmit Freq Error 1.824 kHz OBW Power 99.00 %
x dB Bandwidth 1.048 MHz xdB -20.00 dB

usc STATUS

I\_/Iid Channel — 2441 MHz

ccupied BW
DC SE:INT] [ AIGNAUTO _|11:01:18PMMay 07,2015
Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run 1o
#FGain:ow | #Atten: 20 dB X Radio Device: BTS

Mkr1 2.441003 GHZz
4.0612 dBm|

ICenter 2.441 GHz Span 3 MHz|
#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 11.0 dBm
994.07 kHz

Transmit Freq Error -610 Hz OBW Power 99.00 %
x dB Bandwidth 1.047 MHz xdB -20.00 dB

sc sTATUS

High Channel — 2480 MHz

B Agitent Spectrum Analyzer - Occupied BW. |- )& ]
g R 0C | CoRRec v ALIGN AUTO | 11:11:30 PMMay 07,2015
Center Freq 2.480000000 GHz . Radio Std: None
(v Trig: Free Run :>10/10
#FGainiLow | #Atten: 20 dB Ext Gain: -10.00dB__ Radio Device: BTS

Ref 10.00 dBm

ICenter 2.48 GHz Span 3 MHz|
H#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 11.3 dBm
993.25 kHz

Transmit Freq Error -627 Hz OBW Power 99.00 %

x dB Bandwidth 1.049 MHz xdB -20.00 dB

usc STATUS
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Plots — EDR-2

Low Channel — 2402 MHz

—
B Agient Spectrum Analyzer- Occupied B =
g ¢ Tson oc | comec [10:57:51 P ay 07,2015

R S
RBW 30.000 kHz Radio Std: None
Trig: Free Run AvglH 10
BTS

Mkr1 2.402006 GHz|
0.94793 dBm)

#FGain:Low

ICenter 2.402 GHz Span 3 MHz|
#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 8.48 dBm
1.0957 MHz

Transmit Freq Error -7.827 kHz OBW Power 99.00 %

x dB Bandwidth 1.165 MHz x dB -20.00 dB

usc sTATUS

Mid Channel — 2441 MHz

[ Agilent Spectrum Analyzer - Occupied BW. [E=SE[E=m=
g R DC | CoRReC ¢ ALIGN AUTO | 11:05:44 PMMay 07,2015
Center Freq 2.441000000 GHz . o Radio Std: None
Radio Device: BTS
Mkr1 2.441 GHz|
1.2610 dBm|

Ref 10.00 dBm

Center 2.441 GHz Span 3 MHz|
H#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 8.74 dBm
1.0915 MHz

Transmit Freq Error -13.909 kHz OBW Power 99.00 %

x dB Bandwidth 1.161 MHz xdB -20.00 dB

usc STATUS

High Channel — 2480 MHz

B Agient Specrum Anlyzer - Occupied BW

SENSEINT] [ ALIGNAUTO [ 11:09:43 PMMay 07,2015

RF 500 DC | CORREC [
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10110

#IFGain:Low ©__ #Atten: 20 dB Ext Gain: -10.00dB  Radio Device: BTS

Mkr1 2.480006 GHZz

Ref 10.00 dBm 1.5243 dBm|

ICenter 2.48 GHz Span 3 MHz|
#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 9.07 dBm
1.0914 MHz

Transmit Freq Error -13.401 kHz OBW Power 99.00 %

x dB Bandwidth 1.161 MHz xdB -20.00 dB

sTATUS
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Plots — EDR-3

Low Channel — 2402 MHz

—
B Agient Spectrum Analyzer- Occupied B
" £ [s0a oc [ o

5
RBW 30.000 kHz

#FGain:Low

iCenter 2.402 GHz
#Res BW 30 kHz VBW 300 kHz

Occupied Bandwidth Total Power
1.1184 MHz

Transmit Freq Error 26.979 kHz OBW Power

x dB Bandwidth 1.180 MHz x dB

[10:55:48 piivay 07,2015
Radio Std: None

BTS

Mkr1 2.402003 GHz|

0.95314 dBm)

Span 3 MHz|
Sweep 3.133 ms|

99.00 %
-20.00 dB

usc sTATUS

Mid Channel — 2441 MHz

B Agtert Spectram Anatyzer - Occupied BW =0 e
G ALIGN AUTO | 11:06:53 PMMay 07,2015

R DC | CoRReC v
Center Freq 2.441000000 GHz . o Radio Std: None

Ref 10.00 dBm

iCenter 2.441 GHz

H#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 9.38 dBm
1.1172 MHz

Transmit Freq Error 24.738 kHz OBW Power 99.00 %

x dB Bandwidth 1.173 MHz xdB -20.00 dB

usc STATUS

High Channel — 2480 MHz

B Agient Specrum Anlyzer - Occupied BW

RF 500 DC | CORREC SENSE:INT] [ ALIGNAUTO | 11:08:14 PMMay 07,2015
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10110
#FGain:Low | #Atten: 20 dB Ext Gain: 10.00 dB__Radio Device: BTS

Mkr1 2.480003 GHZz

Ref 10.00 dBm 1.4878 dBm|

ICenter 2.48 GHz Span 3 MHz|
#Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|

Occupied Bandwidth Total Power 9.57 dBm
1.1181 MHz

Transmit Freq Error 24.415 kHz OBW Power 99.00 %

x dB Bandwidth 1.174 MHz xdB -20.00 dB

sTATUS
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B.1.2 — RF Conducted — Fundamental Power

Manufacturer | Vocollect, Inc.
Date 5-7-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
FCC 15.247 (b)
Rl el IC RSS-247 Section 5.4 (2)
Specific
Measurement | ANSI C63.10-2013 Section 7.8
Procedure
Additional
Description of | Peak detector with Max Hold and RBW greater thanR@BW
Measurement
Additional Continuous trans.miF modulated used for this test.
Not Sample Calculation:
Al Margin (dB) = Limit — Measured level
Table
20 dB o Output
Mode Fre:nu: ney OBW gganBw Power
(M) (MHz) L3E] (dBm)
2402 1.048 0.993 3.767
BR 2441 1.047 0.994 4.088

2480 1.049 0.993 4.266
2402 1.165 1.096 1.921
EDR-2 2441 1.161 1.092 2.154
2480 1.161 1.091 2.315
2402 1.180 1.118 1.904
EDR-3 2441 1.173 1.117 2.327
2480 1.174 1.118 2.491
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Plots — BR

Low Channel — 2402 MHz

B Agient Spectrum Analyer - Swept =
g W [s00 N

L L

Marker 1 2.40216500 .
TNO: Tast Gy Trig: FreeRun Avg|Hold:>1001100

IFGainiLow ©__Atten: 20 dB Ext Gain: -10.00 dB

Mkr—RefLv|

More|

Span 5.000 Mz iy

VBW 50 MHz Sweep 1.000 ms (1001 pts)|

= STATUS

Mid Channel — 2441 MHz

‘Agilent Spectrum Anslyzer - Swept
R 5 SENSE:INT]

| Y
Marker 1 2.440900000000 GHz
PN

Trig: Free Run

0: Fast Cp)
IFGain:Low Atten: 20 dB

Ref 20.00 dBm

Center 2.441000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts),

usc sTAaTUS

High Channel — 2480 MHz

B8 Agient Spectrum Anelyzer - Swept SA =
Lo R 500 DC [ CORREC ALIGN AUTO | 11:33:06 PMMay 07,2015
Marker 1 2.479890000000 GHz y Avg Type: Log-Pwr 4
PNO: Fast Cpo Trig: FreeRun AvglHold:>100/100
IFGain:Low Atten: 20 dB Ext Gain: -10.00 dB

+ Ref 20.00 dBm

Mkr—RefLv|

More|

Span 5.000 Mz ey

VBW 50 MHz Sweep 1.000 ms (1001 pts)|

= STATUS
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Plots — EDR-2

Low Channel — 2402 MHz

[BE' Agilent Spectrum Analyzer - Swept SA (=T
‘ T [500 D c [1127
E]

l RE__ [509 DC | COF SENSE: ALTGN AUTC
Marker 1 2.402020000000 GHz y Avg Type: Log-Pwr

PNO: Fast. Cp Trig: Free Run Avg|Hold:>1001100
IFGain:Low Atten: 20 dB Ext Gain: -10.00 dB

Ref 20.00 dBm

Mkr—CF

Mkr—RefLv|

More

Span 5.000 Mz iy

VBW 50 MHz Sweep 1.000 ms (1001 pts)|

= STATUS

Mid Channel — 2441 MHz

B Agient Spectrom Analyzer - Swept SA

SENSEAINT [1131,

g ] R _[s500_DC
Marker 1 2.440865000000 GHz

BNO: Fast (p Trig: Free Run
IFGain:Low Atten: 20 dB

Ref 20.00 dBm

Center 2.441000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts),

usc sTAaTUS

High Channel — 2480 MHz

[BE' Agilent Spectrum Analyzer - Swept SA |-o--&
y % 500 D c 5 1133
E

w500 o Si ALTGN AUTC
Marker 1 2.479840000000 GHz y Avg Type: Log-Pwr

TNO: Tast G Trig: FreeRun Avg|Hold:>1001100
IFGainiLow __Atten: 20 dB Ext Gain: -10.00 dB

Mkr—RefLv|
Span 5.000 Mz ey

VBW 50 MHz Sweep 1.000 ms (1001 pts)|

= STATUS
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Plots — EDR-3

Low Channel — 2402 MHz

[BE' Agilent Spectrum Analyzer - Swept SA (=T
‘ T [500 D c [1128
B

u % [s00 _oc | oo SeNse ALTGN AUTC
Marker 1 2.401900000000 GHz . Avg Type: Log-Pwr
TNO: Tast Gy Trig: FreeRun AvglHold:>1001100
IFGain:Low __Atten: 20 dB Ext Gain: 10.00 dB
Mkr1 2.401 900 GHz

Ref 20.00 dBm 1.90.

Mkr—RefLv|
Span 5.000 Mz iy

VBW 50 MHz Sweep 1.000 ms (1001 pts)|

= STATUS

Mid Channel — 2441 MHz

B Agient Spectrom Analyzer - Swept SA

[__RF__ 1500 DC _SENSE:INT - | ESESSE
Marker 1 2.441040000000 GHz Avg Type: Log-Pwr 3
PN o) Trig: FreeRun Avg|Hold:>1001100

O: Fast Cp)
IFGain:Low Atten: 20 dB Ext Gain: -10.00 dB

Ref 20.00 dBm

Center 2.441000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts),

usc sTAaTUS

High Channel — 2480 MHz

[BE' Agilent Spectrum Analyzer - Swept SA |-o--&
y % [s00 D c 5 [1135
E]

w500 _0C Si ALTGN AUTC
Marker 1 2.479955000000 GHz y Avg Type: Log-Pwr

TNO: Tast G Trig: FreeRun Avg|Hold:>1001100
IFGainiLow __Atten: 20 dB Ext Gain: -10.00 dB

Mkr—RefLv|
Span 5.000 Mz ey

VBW 50 MHz Sweep 1.000 ms (1001 pts)|

= STATUS
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B.1.3 — RF Conducted — Transmitter Spurious Emissits

Date | 57-15
Temp./RH. | 20 - 25° C/ 30-60% R.H.

Specific
Measurement | ANSI C63.10-2013 Section 7.8
Procedure

Plots start next page

1. Non band-edge spurious tested with worst caBy fiBode.
2. Band-edge plots show continuous transmit siolgénel and with hopping mode
enabled.

Additional
Notes

Prepared For: Vocollect, Inc. Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Lower Band-Edge
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Prepared For: Vocollect, Inc. Name: A500 Talkman

Report: TR 314378 B Model: TAP802-01

LSR: C-2204 Serial: Eng. Sample
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BR - Low Channel — 2402 MHz
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Prepared For: Vocollect, Inc. Name: A500 Talkman

Report: TR 314378 B Model: TAP802-01

LSR: C-2204 Serial: Eng. Sample
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BR - Mid Channel — 2441 MHz
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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BR - High Channel — 2480 MHz
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Prepared For: Vocollect, Inc. Name: A500 Talkman

Report: TR 314378 B Model: TAP802-01

LSR: C-2204 Serial: Eng. Sample
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B.1.4 — RF Conducted — Frequency Stability

Manufacturer | Vocollect, Inc.
Date 5-7-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 2.1055
RSS-GEN Section 6.11
Specific
Measurement | ANSI C63.10-2013 Section 6.8
Procedure
Additional
Description of | RF Conducted Measurement
Measurement
The power and frequency stability of the device w&amined as a function of the
input voltage available to the EUT. A Spectrum Amal was used to measure the
RF output power and frequency at the appropriggquiency markers. Power was
supplied by an external bench-type DC power su@plgl was varied from the
nominal.
i The power was then cycled On/Off to observe systesponse. No unusugl
Additional . .
Nafes response was observed, the emission charactenséos well behaved, and the
system returned to the same state of operatioefaseithe power cycle.
Below is data showing stability of the fundamerfitaguency.
Continuous transmit un-modulated used for this test
EUT does not operate below 3.15-4.26 VDC, 3.7 V&imal
3.7VDC 4.255VDC 3.145 vDC
POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) | FREQDRIFT (Hz)
LOW CHANNEL 3.5 240299860 3.4 240299855 3.5 240299850 10
MID CHANNEL 3.8 243999840 3.9 243999845 3.8 243995840 5
HIGH CHAMMNEL 3.9 247899835 4.0 247899840 3.9 247899845 10
Prepared For: Vocollect, Inc. Name: A500 Talkman
Report: TR 314378 B Model: TAP802-01
LSR: C-2204 Serial: Eng. Sample

Page 23 of 45




B.1.5 — RF Conducted — Carrier Frequency SeparatigrNumber of Channels, and Time of

Occupancy
Manufacturer | Vocollect, Inc.
Date 5-7-15
Operator Adam A
Temp./R.H. | 20-25°C/30-60% R.H.
FCC 15.247 (a)(1) & (a)(1)(ii
R (e IC RSS-247 (Se)((:ti)on &(3%((2)§ 83 5.1 (4)
Specific
Measurement | ANSI C63.10-2013 Section 7.8
Procedure
Additional
Description of | RF Conducted Measurement
Measurement
ﬁg?étéonal Hopping mode enabled — BR DH5 found to be worse casde

Carrier Frequency Separation= 1.0 MHz > two-thirds of the 20 dB BW of the hapg channel
when operating with output power less than 125 mW.

Number of Channels= 79

Time of Occupancy =0.4 seconds with a period of 0.4 seconds multighgthe number of
hopping channels employed.

04sx79=316s

Dwell Time = 2.94 ms

Number of Hops in 3.12s =4

294 msx4x10=.1185s<0.4in31.6s

Packet Time of
Type Occupancy
DH1 0.380 ms
DH3 1.6 ms
DH5 2.94 ms

2-DH1 0.390 ms

2-DH3 1.65 ms
2-DH5 2.89 ms
3-DH1 0.390 ms
3-DH3 1.64 ms
3-DH5 2.92 ms

Name: A500 Talkman

Prepared For: Vocollect, Inc.

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample

Page 24 of 45




B Agient Spectrum Amalyzr- Swept A

SEnSENT]

R 502 D RE
Start Freq 2.400000000 GHz \vg Type: Log-Pwr
T Avg|Hold:>100/100

O Fast (g Trig: FreeRun

IFGain:low ©__Atten: 20 dB Ext Gain: -10.0

Bidiv Ref 20.00 dBm m

AOYYYYYYYY

Stop 2.45000 GHz
VBW 50 MHz Sweep 1.000 ms (1001 pts)|

usc STATUS

TR .
0 dB
Mkr1 2.479 80 GHZ]
dBi
CenterFreq,
2.425000000 GHz
StartFreq|
0000000 GHz|
StopFreq
0000000 GHz|
CF Step
00000 MHz,
Man

= &

Frequency

5.

B Agient Specrum Anlyzer - SweptSA

0 0 R e ALIGN AUTO_ | 01:08:43
Marker 1 2.477860000000 GHz ype: Log-Pwr ™
o Avg|Hold:>100/100 ™

Ext Gain: -10.00 dB

Free Run

Ref 20.00 dBm

VYV VYVIY

f#Res BW 510 kHz VBW 50 MHz Sweep 1.000 ms (1001 pts)|

sc STATUS

10f2
Start 2.45000 GHz Stop 2.48500 GHz

Number of Channels (lower ha

Number of Channel(upper half)

gilent Spectrum Analyzer - Swept SA

/div. Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 51 kHz

oo [ ® 508 oc | com
Marker 1 A -1.005000000 MHz

Trig: Free Run

PNO: Wide Cp)
Atten: 20 dB

IFGain:Low

VBW 510 kHz

og-Pwr
AvglHold:>100/100

AMkr1 -1.005 MHz
-0.018 dB|

Span 5.000 MHz|
Sweep 1.800 ms (1001 pts)

sTATUS

Carrier Frequency Separation

B Aglent Spectrum Anayzer - SweptSA

Tl ALIGN AUT

ig Delay-1.000ms  Avg Type: Log-Pwr
Trig: Video

Atten: 20 dB

R 502 D
Marker 1 A 2.94000 ms

IFGain:Low Ext Gain: -10.00 dB

Center 2.402000000 GHz

Res BW 1.0 MHz VBW 1.0 MHz

Sweep 5.000 ms (1001 pts)

usc sTATUS

Agilent Spectrum Analyzer - Swept SA

I T

Marker 1 2.39304 s Avg Type: Log-Pwr
PNO: Fast —» 1rig: Free Run

IFGain:Low Atten: 10 dB

EINT) ALIGNAUTO!

Peak Search

Mkr1 2.393 s NEXIRESK
-38.29 dBm

Next Pk Right|

Next Pk Left|

More|

Center 2.402000000 GHz 10f2

Res BW 1.0 MHz VBW 1.0 MHz Sweep 3.120 s (1001 pts)

sc: STATUS

Ref 0.00 dBm

SN N T OO o S o T e e T e MMMW"VH«M’ S Y T

Dwell Time

Number of Pulse

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.2 — Transmitter Radiated Emissions in RestrictedBands

Rule Part(s) FCC: 15.247/ 15.205 / 15.209
IC: RSS-GEN Section 8.9,8.10
Measurement :
Procedure ANSI C63.10 — 2013 Section 6.3,6.5,6.6
Test Location | LS Research, LLC — FCC/IC Listed 3 meter Chamber
Test Distance | See data section
Above 1 GHz: 150 cm height non-conductive tablevabieference ground plane covered
EUT Placement with absorbers
Below 1 GHz: 80 cm height non-conductive table ab@ference ground plane
Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-300 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 MHz Peak
VBW: < 30 Hz Average
1) The antenna, cable, pre-amp, and other necessayurement system correction factors
are loaded onto the EMI receiver / spectrum analyzben the measurements are
preformed. The data is gathered and reported aotinected values.
Description 2) The EUT is placed on a non-conductive pedestatered on a turn-table in the test
of location with the antenna at the test distance fiteerEUT
Measurement
3) Maximum radiated RF emissions are determinedotgtion of azimuth and scanning
the sense antenna between 1 and 4 meters in hegig both horizontal and vertical
antenna polarities. Maximized levels are manuattied at degree values of azimuth and at
sense antenna height.
Example Reported Measurement data = Raw receiver measuteméntenna Correction Factor [+
pie Cable factor (dB) - amplification factor (when appble) + Additional factor (when
Calculations :
applicable)
Limits:
Frequency 3 m Limit 3 m Limit Type
(MHz) (LVv/m) (dBpVv/m)
30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak
Above 960 500 54.0 Average (>1 GHz)

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.2.1 — Radiated Band-Edge Restricted Bands

Manufacturer Vocollect, Inc.
Date 5-4-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 15.247/ 15.205 / 15.209
IC RSS-247 | RSS-GEN
Measurement | \Ns| C63.10-2013 Section 6.3, 6.6
Procedure

Test Distance

3 meter

EUT Placement

150 cm height non-conductive table centered ontaiofe , absorbers covering ground plane

Detectors

Final Measurements: Peak / Max Hold, RBW 1 MHz, ragee VBW 10Hz, Peak VBW 3 MHz

Additional Notes

1) EUT maximized in orientation, azimuth, and antehagght with maximum results
reported.

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin (dB)

Table
Average
Frequency | Avg Meas | Avg Limit Margin
Mode | Channel (GHz) | (dBuv/m) | (dBuv/m) |  (dB)
BR 0 2.35040 38.04 16.0
78 2.48350 40.33 13.7
0 2.35032 37.61 16.4
EDR-2 54
78 2.48350 38.76 15.2
0 2.35016 37.54 16.5
EDR-3
78 2.48350 39.64 14.4
Peak
F Peak Peak Marei
Mode Channel rig:el;cy Meas Limit (z;g)m
Y | (dBuv/m) | (dBpv/m)
BR 0 2.35496 65.55 8.5
78 2.48829 65.82 8.2
0 2.36704 64.40 9.6
EDR-2 74
78 2.49213 65.44 8.6
0 2.36424 63.44 10.6
EDR-3
78 2.49027 65.84 8.2

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Plots - Low Channel
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Plots - High Channel
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01
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B.2.2 — Radiated Harmonics in Restricted Bands

Manufacturer Vocollect, Inc.
Date 5-1-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 15.247/ 15.205 / 15.209
IC RSS-247 | RSS-GEN
Measurement | \Ns| C63.10-2013 Section 6.3, 6.6
Procedure

Test Distance

3 meter

EUT Placement

150 cm height non-conductive table centered ontaiofe , absorbers covering ground plane

Detectors

Final Measurements: Peak / Max Hold, RBW 1 MHz, ragee VBW 30Hz, Peak VBW 3 MHz

Additional Notes

1) EUT maximized in orientation, azimuth, and antehagght with maximum results
reported.
2) Worst case mode (BR) measured.

Example Calculation:

Limit (dBp\V/m) —

Reading (dBV/m) = Margin (dB)

Table
EUT Frequency EUT Antenna Height Azimuth Avera.ge Pea.k Avc_era.ge Avera.ge P.ea_k Pealf
Channel (MHz) orientation | Polarit (cm) (degree) Reading Reading Limit Margin Limit Margin
v 6 (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dBpuv/m) (dB)
Horizontal | Horizontal 170 57 43.34 57.20 10.7 16.8
0 4804
Vertical Vertical 103 86 43.35 57.39 54 10.7 74 16.6
Horizontal | Horizontal 8.2 16.0
39 4882 165 63 45.84 58.01
Vertical Vertical 109 84 45.47 57.14 8.5 16.9
Horizontal | Horizontal 54 8.8 74 16.7
78 4960 146 62 45.18 57.26
Vertical Vertical 122 67 45.62 58.43 8.4 15.6

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Prepared For: Vocollect, Inc. Name: A500 Talkman
Report: TR 314378 B Model: TAP802-01
LSR: C-2204 Serial: Eng. Sample
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B.2.3 — Radiated Spurious Emissions Transmit Model{26 GHz

55,56, 5.7 2015

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement
Procedure

1)

Additional Notes 2)
3)

ANSI C63.10-2013 Section 6.3, 6.6

EUT Placement | 150 cm height non-conductive table centered onaioie , absorbers covering ground plane

EUT maximized in orientation, azimuth, and antehaeht with maximum results
reported.

No Emissions found above system noise floor

Frequency ranges 2310-2390 MHz, 2483.5-2500 MHa¢ 4ah8 GHz seem in previous
sections.

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.2.4 — Radiated Spurious Emissions Transmit Mode30-1000 MHz)

Manufacturer Vocollect, Inc.
Date 5-8, 5-9 2015
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 15.247/ 15.205 / 15.209
IC RSS-247 | RSS-GEN
Measurement | \\o| c63.10-2013 Section 6.3, 6.5
Procedure

Test Distance

3 meter 30-1000 MHz

EUT Placement

80 cm height non-conductive table centered on tabfe (no absorbers on ground plane)

Detectors

Peak; RBW 120 kHz

Additional Notes

1) Tested in continuous transmit modulated mode withT ih three orientations at maximun

power.
2) Emissions not effected by channel or modulation.

Example Calculation:
Limit (dBuV/m) — Reading (dBV/m) = Margin

Table
Peak SFER
Frequency | Antenna Azimuth Height X Peak Margin
5 Reading .. Comment
(MHz) Polarity (degree) (cm) (dBuV/m) Limit (dB)
" (dBpuv/m)
85.86 Horizontal 187 202 22.27 40.0 17.7 Not related to transmitter
184.87 Vertical 0 100 23.55 43.5 20.0 Noise Floor
992.26 Horizontal 0 100 34.11 54.0 19.9 Noise Floor
858.87 Vertical 0 100 34.15 46.0 11.9 Noise Floor

Prepared For: Vocollect, Inc. Name: A500 Talkman

Report: TR 314378 B Model: TAP802-01

LSR: C-2204 Serial: Eng. Sample
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Plots
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.3 — Radiated Emissions in Receive Mode

Rule Part(s)

FCC: 15.109
IC: RSS-GEN Section 7

Measurement
Procedure

ANSI C63.4-2014 Section 8

Test Location

LS Research, LLC — FCC/IC Listed 3 meter Chamber

Test Distance

See data section

EUT Placement

Above 1 GHz: 80 cm height non-conductive table &bmference ground plane cover
with absorbers
Below 1 GHz: 80 cm height non-conductive table ab@ference ground plane

ed

Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-300 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 MHz Peak
VBW: 30 Hz Average
1) The antenna, cable, pre-amp, and other necessayurement system correction factors
are loaded onto the EMI receiver / spectrum analyzben the measurements are
preformed. The data is gathered and reported aotinected values.
Description 2) The EUT is placed on a non-conductive pedestatered on a turn-table in the test
of location with the antenna at the test distance fiteerEUT
Measurement
3) Maximum radiated RF emissions are determinedotgtion of azimuth and scanning
the sense antenna between 1 and 4 meters in hegig both horizontal and vertical
antenna polarities. Maximized levels are manuatied at degree values of azimuth and at
sense antenna height.
Example Reported Measurement data = Raw receiver measuteméntenna Correction Factor [+
. Cable factor (dB) - amplification factor (when appble) + Additional factor (when
Calculations :
applicable)
Limits:
Frequency 3 m Limit 3 m Limit Type
(MHz) (UV/m) (dBuvV/m)
30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak
Above 960 500 54.0 Average (>1 GHz)

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.3.1 — Radiated Spurious Emissions Receive Mode)2000 MHz

|
|

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement
Procedure

Additional Notes

ANSI C63.4-2013 Section 8

EUT Placement | 80 cm height non-conductive table centered on tabfe (no absorbers on ground plane)

1) Tested in continuous receive mode with EUT in thogentations
2) Emissions not effected by channel

Example Calculation:

Limit (dBuV/m) — Reading (dBV/m) = Margin

Table

85.86 Horizontal 187 202 22.27 40.0 17.7 Not related to transmitter
198.79 Vertical 0 100 23.68 43.5 19.8 Noise Floor
868.05 Horizontal 0 100 34.13 46.0 11.9 Noise Floor
865.89 Vertical 0 100 34.25 46.0 11.8 Noise Floor

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.3.2 — Radiated Spurious Emissions Receive Mode26 GHz

430, 56 2015

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Measurement
Procedure

EUT Placement

Additional Notes

ANSI C63.4-2013 Section 8

80 cm height non-conductive table centered on tale (absorbers on ground plane)

1) Tested in continuous receive mode with EUT in thogentations
2) Emissions not effected by channel

3) No Emissions found above system noise floor

Example Calculation:
Limit (dBuV/m) — Reading (dBV/m) = Margin

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Plots
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Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.4 — AC Mains Conducted Emissions

Rule Part(s)

FCC: 15.207 / 15.107
IC: RSS-247 /| RSS-GEN

Measurement
Procedure

ANSI| C63.4 - 2014
ANSI| C63.10 — 2013

Test Location

LS Research, LLC — Conducted Emissions Area

Test Voltage

120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table above referencergl plane

=

Frequency
Range of 150 kHz — 30 MHz
Measurement
Peak, Quasi-Peak, Average
easieeTent | Raw: et
VBW: At least 27 kHz
1) The LISN, cable, limiter, and other necessargsueement system correction factors [are
loaded onto the EMI receiver / spectrum analyzeerwthe measurements are preformed.
The data is gathered and reported as the correatees.
Description 2) The EUT is placed on a non-conductive pedestappropriate distance from ground
of planes and plugged into LISN. The LISN used hasathiity to terminate the unused port
Measurement | with a 5@ (ohm) load when switched to either L1 (line) or (c2utral).
3) Maximum emissions are determined with peak deteand measurements at select
points are made with quasi-peak and average dese®esults are recorded and compared
to limit.
Example Reported Measurement data = Raw receiver measutemelsN Factor + Cable factq
Calculations (dB) + Additional factor (when applicable)

Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV)
(MHz) Quasi-Peak Average
0.150 -0.50 * 66-56 56-46
0.5-5.0 56 46
5.0-30 60 50
* The limit decreases linearly with the logarithimtioe frequency in this range.

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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B.4.1 — AC Mains Conducted Emissions

Manufacturer Vocollect

Date 8-7-15

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.207 / 15.107 / RSS-GEN
Measurement ANSI C63.4 - 2014

Procedure ANSI C63.10 - 2013 Section 6.2

Test Voltage 120 VAC 60 Hz

EUT Placement | 80 cm height non-conductive table, 40 cm from eattground plane

Peak; RBW 9 kHz

Detectors Quasi-Peak and Average

Additional Notes
channels.

1) Tested in continuous transmit and receive withigaiicant difference between operating

Example Calculation:

Margin (dB) = Limit (dBuV) — Reading (dBuV)

Table

Peak Quast- Average | Q-Peak Quasi- Average | Average

Frequency : . Peak . - Peak e ;
(MHz) Line | Reading S Reading | Limit I Limit Margin

(dBuV) (dBLY) (dBuV) | (dBuv) (dB) (dBuV) (dB)

0.154 1 55.6 48.2 34.6 65.8 17.6 55.8 21.2

0.195 1 53.3 44.1 31.7 63.8 19.7 53.8 22.1

0.218 1 50.5 42.5 30.6 62.9 204 52.9 22.3

0.150 2 54.5 47.6 29.2 66.0 18.4 56.0 26.8

0.190 2 50.1 42.5 24.3 64.0 21.5 54.0 29.7

0.276 2 42.2 35.5 22.7 60.9 25.4 50.9 28.2

SENSEUNT]
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>
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staTus 1 DC Coupled
Line 2

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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Appendix C - Uncertainty Summary

This uncertainty represents an expanded uncertaxgsessed at
approximately the 95 % confidence level, using\eecage factor of k=2.

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

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 233V
EFT Burst, Surge, VDI 230 VAC 544V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64°/ 2.88 %RH
Prepared For: Vocollect, Inc. Name: A500 Talkman
Report: TR 314378 B Model: TAP802-01
LSR: C-2204 Serial: Eng. Sample
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Appendix D - References

Publication Year Title

FCC CFR Parts 0-15 2015 Code of Federal Regulations — Telecommunications
Digital Transmissions Systems (DTSs), Frequency|

RSS-247 Issue 1 2015 Hopping Systems (FHSs) and Licence-Exempt Logal
Area Network (LE-LAN) Devices

RSS-GEN Issue 4 2014 Gen_e_ral Requweme_nts and Information for the
Certification of Radio Apparatus
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low

A e 20 Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

ANSI C63.10 2013 American National Standard of Procedures for

Compliance Testing Unlicensed Wireless Devices

Prepared For: Vocollect, Inc.

Name: A500 Talkman

Report: TR 314378 B

Model: TAP802-01

LSR: C-2204

Serial: Eng. Sample
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END OF REPORT

Date Version | Comments Person

6-30-15 VO Initial Draft Release Adam A
7-1-15 Vi Final Release Adam A
7-24-15 Vla | TCB comments addressed Adam A
8-5-15 V1b | TCB comments addressed Adam A
8-7-15 V1c | Added AC Emissions Adam A
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