Statement of Work 

For

Voice Communication System Upgrade

At

The Airspace Operations Laboratory

NASA Ames Research Center

1 Purpose:

The purpose of this document is to describe the work required to provide a turnkey voice communication system (VCS) upgrade for the Airspace Operations Laboratory (AOL) at NASA Ames Research Center.

2 Background:

The AOL operates twelve Air Traffic Management (ATM) positions, nine pseudo pilot positions, and four experiment control positions.  The AOL provides an environment for rapid-prototyping of operator displays for ATM research.

Figure 1:  AOL facility overview
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The existing VCS in the AOL, called DagVoice, offers fourteen two-way communication channels.  Operators within a simulation can connect to any channel, with independent control between monitoring and transmitting on a given channel.  Up to fifty (50) DagVoice clients can connect to one DagVoice Server.  The VCS provides networked voice communication (VoIP) between the AOL, the Flight Deck Display Research Laboratory (FDDRL), the Crew Vehicle Systems Research Facility (CVSRF), and other external facilities that use DagVoice.  Each facility can operate as an independent entity or can easily be networked together for integrated operation. 

For use with ATM research, the existing VCS has some limitations that need to be addressed in a future VCS.  Some issues with our existing VCS are:

· Interface configurability could be improved to offer a look and feel more familiar to study participants, and could vary by position (air traffic controller, pilots, experimenters, etc.).

· Network bandwidth could be improved to minimize transmission latency, drop-outs, etc.

· The hardware for the existing VCS is nearing its end-of-life, and has only partial compatibility with Plantronics push-to-talk (PTT) switches.

· Overall sound quality could be improved.

· No recording capability.

Figure 2:  Current VCS in the AOL
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3 Scope:

This project will require the contractor to deliver all equipment, hardware, software, supplies, materials, other than Government Furnished Equipment (GFE), travel, expenses, and labor necessary to satisfy the requirements of this Statement of Work (SOW) including design, installation, testing, and training on the VCS. 

For the purposes of this Statement of Work, VCS only applies to voice communication. 

On-site work, including installation, testing, and training shall be provided at mutually agreeable dates and times.  In order to minimize the impact to on-going simulation experiments it is anticipated that some portion of time allowed on site would be other than normal working hours of 8 a.m. to 5 p.m., Monday through Friday.

Support for all items proposed other than GFE shall be provided for a minimum of one year from date of acceptance.

These will be discussed in more detail in the following sections, but in summarized form, the AOL has a need for a new VCS that includes:

· A software application that is portable for use on different machines within a dynamic laboratory environment

· machines often move around and get upgraded/replaced, and we frequently configure different types of workstations (ATC, AOC, etc.) in different places

· the VCS needs to be able to be run as a software application in the background of a Windows PC that is simultaneously being used for other simulation purposes

· an appropriate number of licenses may be needed to be able to use the new VCS on several different machines

· A hardware solution that is compact and flexible, allowing us to easily integrate it with our existing ATM workstations.

· Jacks for push-to-talk headsets and handsets that can be integrated into a workstation in a flexible manner (we may sometimes only need two jacks at one workstation, but other times may want more or fewer, and other times may want a handset jack)

· An external loudspeaker that can add real-world functionality to our laboratory’s environment

· A recording station that allows for comprehensive data collection and analysis of a simulation’s voice traffic

4 Functionality and User Requirements:

4.1 System Configuration

The contractor shall provide fully integrated user voice communication stations as follows:

· Sixteen (16) VCS solutions for ATM workstations, to be hosted on a small touch-screen tablet notebook PC, and where applicable, integrated with the AOL’s existing equipment.

· Sixteen (16) VCS solutions for simulation support workstations (pseudo pilots, experimenters, etc.), functioning as a software application that can run in the background of a Windows PC simultaneously being used for other purposes.

· One (1) VCS station serving as a central recorder.

· Note:  The system shall be expandable to install additional VCS solutions for ATM workstations, simulation support workstations, and recording stations as needed.

Each VCS station shall be configured with all appropriate hardware (or specifications), software, firmware and licenses to provide networked Air to Ground (A/G), Ground to Ground (G/G) and Telephone (TEL) voice communications as defined within this SOW.  Each VCS station shall also be configured to provide all appropriate hardware (or specifications), software, firmware and licenses required to affect administration, GUI design and development, voice communication application development, scenario development, operations, maintenance and network configuration of the VCS.

VCS station equipment shall include the following:

· Three (3) separate GUI based touch screen interfaces to provide command and control of A/G, G/G and TEL voice communications. 

· A minimum of two (2) each dual port, under counter headset jack boxes for use with (GFE) Plantronics model SHS 1890 PTT headset amplifiers.  All headset jacks shall provide phantom power to the GFE headsets.
· Jack boxes for use with (GFE) Walker model PTT-500M handsets.  All handset jacks shall provide phantom power to the GFE handsets.
· PTT foot switch bars

· Loudspeakers with independent volume control

· Touch-screen Tablet PC for hosting VCS solutions, with articulating arm (the AOL has so far identified the Fujitsu Lifebook T4420, but is interested in the contractor’s suggestions)
Figure 3:  Potential Radar ATC Station Elevation Drawing
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The contractor shall provide all hardware (or specifications), software, firmware and licenses required to provide record, playback, edit and save capabilities for all modes of communication as defined within this SOW.  Figures 4 – 7 are taken from FAA documentation and are for reference purposes only, to help the contractor visual our needs.
The contractor shall provide fully operational A/G, G/G and VIK GUIs as defined in this statement of work.
· The A/G GUI shall consist of a home page with touch screen operational control for up to three (3) pages of fifteen (15) channels each, plus five (5) additional pages available for free text that can be used to display additional instructions, training aids, etc. as programmed by the user at exercise setup.  The A/G GUI shall be of sufficient resolution and color to support the A/G GUI as described herein.
Figure 4:  Sample A/G screen (taken from FAA documentation)

[image: image3.emf]
· The G/G GUI shall consist of three (3) touch screen pages for operation of Direct Access, Holler Line, Direct Dial, Conference Call, Position Monitor, and Position Relief controls.  Page 4 of the G/G GUI shall provide extended Position Monitor and Position Relief functionality.  Pages 5-9 of the G/G GUI shall provide free text area that serves the same function as the free text area on the A/G GUI.  The G/G GUI shall be of sufficient resolution and color to support the G/G GUI as described herein.
Figure 5:  Sample G/G screen (taken from FAA documentation)
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· The VIK GUI shall consist of a single touch screen page emulating a FAA dialup control pad that works in conjunction with G/G GUI touch controls to affect dialup communications.  The VIK GUI shall be of sufficient resolution and color to support the VIK GUI as described herein.
Figure 6:  Sample VIK screen (taken from FAA documentation)
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· A page similar to the FAA’s “UTIL” page should also be included as an additional page either in the A/G or G/G GUIs (or both).  The “UTIL” page would function as a way for an operator to personalize their individual station’s VCS settings (volume, brightness, etc.).

Figure 7:  Sample UTIL screen (taken from FAA documentation)
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· The A/G, G/G, VIK GUIs shall be displayed on a state-of-the-art, small form-factor tablet PC, with a minimum screen resolution of 1400x1050.  The tablet PC will need to mounted to the workstation via an articulating arm.
· All touch screens shall provide full color display.  

Each VCS GUI page shall provide touch screen tabs for page selection. The page tab for the current selected page shall be identified by a bolded white tab outline and text.  Unselected tabs and text shall be grey with unbolded text.

The contractor shall provide technical support for integration of the VCS with GFE equipment.

All VCS stations shall provide industry standard 10/100/1000 Mbit Ethernet interface for network communications over Category 5 Ethernet cable.  Ethernet interface shall support RJ45 physical interface cable jacks.   VCS solutions ran as an application on a computer should be integrated with the Windows XP/Vista operating system, so as to interface with the host computer’s standard connectivity ports.

The VCS shall provide the capability to assign multiple unique identification codes for each station in the following formats:

· A two (2) digit dial up ID code – local station dial code

· A three (3) digit dial up ID code – remote station dial code

· A five (5) digit intercom dial up ID code –local NASA phone code

· A seven (7) digit dial up ID code – local NASA telephone dial code

· A nine (12) digit dial up ID code – long distance or outside line dial code

· A five (5) character alphanumeric ID position code – Direct Dial and Holler Line position code

The AOL may not have an immediate need for telephone-related VIK functions.  Because of this, the VCS should work properly even if a connection to a local phone line is not present.  Dialup ID codes shall be used to identify stations for Direct Dial and Telephone communications.  Five (5) character alphanumeric ID position codes shall be used to affect Direct Access and Holler Line communications.  By default, ID codes shall reflect the physical station number.  All station ID codes shall be user configurable at exercise and station setup.

The VCS system shall provide the capability to breakout digital voice communication streams for analog audio distribution within the AOL facility.

4.2 Multiple, Simultaneous Exercises

The VCS shall provide the capability to run up to four (4) separate and distinct exercises simultaneously.  An exercise is defined as two (2) or more VCS user stations simulating all modes of communication as defined in this statement of work.  Simultaneous, distinct exercises may operate on the same air to ground, ground to ground and telephone frequency/channels without interfering with each other.  

4.3 Configurability

The VCS shall be fully user configurable with respect to selection of stations included in an exercise and the functionality of each station. Functional configuration, setup and operation of VCS station shall be accomplished via a simple point and click or drag and drop GUI. Functional configuration and exercise setup shall be accomplished locally at the VCS station or as a batch job from a centralized administrative station.  A simple, user friendly, point and click or drag and drop method shall be provided to develop, edit, save and otherwise modify all visual elements of the GUIs.  All GUIs shall provide automatic scaling to fit the resolution and screen size of the touch screen hardware.

4.4 Interoperability 

The VCS shall provide networked voice communication between the AOL, CVSRF, FDDRL, while being compatible with external facilities that use other VoIP programs (e.g. DagVoice).  Each facility shall be capable of operating as an independent entity or networked together for integrated operation.  The VCS shall provide DIS, HLA and VoIP network protocols for local area network operation within the facility and wide area network communication outside the facility. The VCS system shall provide full interoperability with the VMS (DIS) and FFC (DIS/HLA) voice communication systems. HLA mode communications shall support MAK RTI version 1.03 communication protocols.  The VCS shall support all DIS standard communication protocols. The VCS network communications interface shall allow passing of voice communications for all modes of communications used during an operational exercise.  VCS network communications shall support both uni-cast and multi-cast transmission modes.
4.5 Modes of Operation

Air to Ground Radios (A/G)

Each VCS station shall provide the capability to operate any combination of fifteen (15) A/G radios simulating all standard FAA UHF/VHF and HF frequencies.  A/G radio control and operations shall be affected via a user defined GUI on a touch screen display. All incoming transmissions on selected radios shall be mixed together and sent to the headset(s) or loudspeakers as selected by the user. Outgoing transmissions are received by all user stations configured for receive only or receive/transmit mode on the selected transmission frequency (ies). All radio voice communications are in half duplex mode.  The A/G GUI shall provide touch-based volume control for all radio communication.  All radio transmissions are push-to-talk. Simulated radios shall be capable of emulating real world transmission interference including but not limited to: over the horizon fade, static, atmospheric effects etc.  All Radios shall provide side tone in the headset or the loudspeaker. The A/G GUI shall provide touch screen control for A/G screen brightness.

Figure 8: Proposed Radio Communication Control GUI (A/G)
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Figure 9: Proposed Free Text GUI Layout for A/A and G/G 
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Figure 10: Proposed Radio Communication Control GUI Button Type and Status Indicators
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· Radio control shall be affected by a three button touch screen GUI interface  

· All radio buttons shall be press to latch 

· All radio buttons shall provide visual indication of function, mode and status of operation.

· All radio button fixed text shall be defined using a button template GUI.

· All radio button programmable shall be defined using an exercise setup GUI

· The left button shall provide user selection of voice output to a headset (HS) or loudspeaker (LS). 

· The center button shall identify, control and indicate receive (RX) radio traffic.

· The right button shall control and indicate TX radio traffic.

· RX is automatically enabled by enabling the TX button. 

· The RX/TX indicator shall latch solid green for enabled

· The RX/TX indicator shall display solid yellow during active RX/TX on the selected radio frequency

· A VERY faint sound queue shall be provided whenever an operator keys their microphone. 
· In the case of two simultaneous transmissions ("blocked calls"), those not transmitting should hear a squeal, just as in actual VHF/UHF radio technology
· The VCS station’s GUI shall provide separate display brightness and volume controls (can be in A/G or G/G, or both).
· Five (5) additional “free text” GUI pages shall be provided in addition to the default A/G GUI
· A simple point and click method shall be provided for creating, editing and saving text onto the free text pages shall be provided.
· Page navigation shall be provided via touch activated page tabs on the  A/G GUI
Ground to Ground Communications (G/G)

· The VCS shall provide capability to support four (4) modes of G/G communications and two (2) modes of operational monitoring and control.  

· Operation of G/G radio communications, monitoring and control functions shall be affected via a touch screen GUI. 

· The G/G GUI shall consist of nine (9) pages.  Three pages for G/G communication control and a fourth page to affect Position Relief and Position Monitoring control.  Five (5) additional “free text” GUI pages shall be provided in addition to the default G/G GUI.
· Modes of G/G communications are:

· Direct Access

· Holler Line

· Direct Dial

· Phone

· Position Monitor

· Position Relief
· Conference Call
· Ground to Ground communications are full duplex and do not require PTT with the exception of Direct Access.  

Figure 11: Proposed Ground-to-Ground Communication Control GUI (Pages 1-3)
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Figure 12:  Proposed Ground-to-Ground Position Management GUI (Page 4)
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· Direct Access (DA)

· Direct Access mode allows the station operator to open a point-to-point override line of communication with another operator position.  The DA button functions as a PTT switch.  When the originator presses and holds the DA button, the button goes solid red until released.  At the receiver station, the corresponding DA button goes solid red, the receiver hears a faint “beep/beep” tone and voice communication is automatically connect between the stations.  Voice communication is terminated when either party releases the DA button.

· The VCS shall provide twenty four (24) Direct Access Buttons per page

· When a Direct Access button is created for one station a complimentary button is automatically created for the corresponding station

Figure 13:  Proposed Direct Access Button Types and Status Indicators
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· Holler Lines (HL)

· Holler Lines provide the same function as Direct Access buttons in a non-override mode.  When an operator presses the HL button, the originators indicator latches solid blue. The corresponding HL button status indicator at the receiver station flashes blue.  The receiver hears the caller’s voice over the station loudspeaker.  To acknowledge the call, the receiver presses the flashing HL button and the caller’s voice communication is routed to the receiver’s headset. The HL indicator latches solid blue on the receiver side until released.  The HL stays open until either party presses the HL button again.  The HL indicator returns to inactive state and the Holler line session is terminated. 

· The VCS shall provide fifteen (15) Holler Lines per page

· When a Holler Line access button is created for one station a complimentary button is automatically created for the corresponding station

Figure 14:  Proposed Holler Line Button Types and Status Indicators
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· Direct Dial (DD)

· Direct Dial provides the station operator the capability to affect voice communication with another station by dialing a 2 or 3 digit station identification code on an emulated Voice Switching Control System Indirect Keypad (VIK).

· Associated functions include 

· Answer

· Flash or Flash/Ring 

· Hold

· Release

· Forward

· To initiate a Direct Dial call the station operator presses the “Direct Dial” button.  The button indicator latches solid green and the VIK keypad is illuminated. The caller dials the two (2) or three (3) digit station code on the VIK. The dial code is displayed on the lower line of the VIK message field. The caller presses “INIT” on the VIK pad to initiate the call.  The dialed station number moves to the top line of the VIK message bar.  The VIK remains illuminated until the REL button is pressed.  The DD button indicator flashes green at the receiver station.  The receiver presses the “Answer” button to accept the call.  Both the Answer and Direct Dial button indicators latch solid green and the voice communication is enabled in the receiver’s headset.   

· The receiver can release the call by pressing the “Answer” button again

· The caller can release the call by pressing the “REL” button on the VIK

· The receiver may place the call on hold (caller’s communication temporarily blocked in the receiver headset) by pressing the “Hold” button. The “Hold” button indicator will flash yellow while a call is on hold.  The receiver presses “hold” again to continue the call.  The “Hold” button indicator latches back to inactive state and the hold function is terminated.

· DD indication at the receiver station is set to “Flash” by default. In Flash mode, the DD button indicators will toggle on and off, black and green when an incoming DD call is detected. The receiver may select “Flash and Ring” for notification of a DD call by touching the circular “Flash & Ring” button on the G/G GUI.  In Flash and Ring mode the receiver will hear a telephone ring tone through the station loud speaker upon receipt of an incoming DD call in addition to the flashing DD button indicator.

· The forward button is used to forward all incoming DD calls from one station to another station. To forward a call to another station, the station operator presses the “FWD” button.  The FWD button indicator latches solid green and the VIK pad is illuminated.  The station operator dials the 2/3 digit code for the desired forwarding station.  The dialed number is displayed on the lower message bar of the VIK.  The station operator presses the “INIT” key on the VIK to forward the call.  The 2/3 station ID code is displayed on the top line of the VIK message bar with the message “forwarded to xx/xxx”. 

· The initiator of the FWD call may terminate the call by pressing the FWD button again.  The receiver of the FWD call may terminate the call by pressing the ANSWER button a second time. 

· Note: A two (2) digit code will indicate an internal station and a (3) digit code will indicate an external station.

Figure 15:  Proposed Direct Dial Button Types and Status Indicators
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· Conference Call (CC)

· Conference Call provides the station operator the capability to affect full-duplex voice communication with multiple stations simultaneously.

· Telephone (PH)

· The VIK GUI shall provide two (2) each touch activated dialup telephone buttons.

Figure 16:  Proposed VSCS Indirect Access Keypad (VIK) GUI
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· “TEL 1” shall provide the ability to dialup and interoperate with a POTS handset on the NASA phone system via a network VOIP interface.  Dialup modes include a two (2) digit “IC” code, a five (5) digit local phone code, a seven (7) digit phone number or a outside line prefix using a 7+1+(7 digit phone number) for off site dialup.

· “TEL 2” shall provide the capability to dial a phone number assigned to a designated supervisory station. The supervisory station shall be user selectable at exercise setup.  The call shall be received at the supervisory station in the same manner as a DD call.  

· Pressing “TEL 1” on the VIK will cause the keypad to illuminate and a dial tone to be heard in the operator’s headset. The operator enters a telephone dialup code using the VIK number pad.  While dialing, the operator will hear standard telephone touch codes and the dialed number will appear on the bottom echo line of the VIK.  The operator presses the INIT key to begin the phone call.  Upon pressing the INIT key the dialed number will be moved to the top message bar of the VIK and the operator will hear the standard ring tone for a dialup connect.  

· Either party may terminate the call.  The station operator may hang up by pressing “REL” on the VIK.  The person receiving the call may hang up their handset and the station operator will hear the disconnect tone and then dial tone. 

· All phone communications are full duplex and do not require PTT.

· Pressing “TEL 2” shall work the same way as “TEL 1” with the exception that the dialup will be directed to a pre assigned phone line at another station. 

Position Monitor

· The VCS shall provide supervisory or researcher “Position Monitor” capability that allows the user to select any station from a predefined button panel and monitor all communications to/from that station.

· To monitor a position, the operator presses the “Position Monitor” (PM) button.  The position monitor button indicator will latch solid orange and the Position Management page GUI will display on the G/G screen.  The user may select any combination of Position Monitor buttons on the Position Management Page GUI. The PM button indicator icon will latch solid orange and the operator will be able to hear all communications to and from the selected stations in their headset.  Position monitor is a listen (RX) only mode. The operator presses the selected PM button again to disconnect the monitor function. When the PM function is released, the operator can return to the main G/G communication control page by pressing the white return arrow at the bottom right of the Position Management page.

· The ability to select and monitor any one of fourteen (14) positions shall be provided

Position Relief

· Provides position relief management for the operator station.  

· To relieve a position the operator presses the “Position Relief” (PR) button.  The button indicator latches solid orange, the record/playback system automatically begins recording all voice communications for the station until the PR button is deactivated by a second press.  The Position Management GUI page opens and presents a user defined “Position Relief” checklist.  The user touches the red box next to each instruction as it is completed.  The checkbox latches solid green when the instruction is completed successfully.  Upon completion of the checklist, the operator returns to the main G/G voice communication control page by pressing the white return arrow at the bottom of the page. The “Position Relief” record/playback function automatically stops recording and saves the file upon return to the main G/G GUI screen  

4.6 Dual Jack Position Override

When two persons are plugged in at the same position, the person not talking shall hear what the other person is saying through the headset.  Transmission from right headset jack (instructor) should override any transmission on the left jack and the left jack headset should hear what is being transmitted via the right jack. Transmissions from both jacks shall be recorded. A manual volume control dial shall be provided for the right headset jack.

The AOL would like to discuss with the contractor options for the connectors for the jack boxes.  Connectors for the ATC-style, Plantronics push-to-talk headsets and Walker push-to-talk handsets are acceptable, but information regarding the potential of USB and stereo-mini connectors is also of interest to the AOL.

4.7 Audio Recording And Playback Capabilities

The VCS shall provide the capability to record, playback, edit and save all air-to-ground, ground-to-ground, and telephone voice communications by frequency, function or position as follows:

· The VCS shall provide the capability to select and record from any voice data stream (air-to-ground radio, ground-to-ground, and telephone). 

· A simple point-and-click or drag-and-drop method shall be provided to allow the user to select which data streams shall be recorded at exercise setup

· Capability to record a minimum of 32 real time, 8-bit voice data streams at a sample rate of 11 KHz for eight (8) hours continuously shall be provided for any combination of the following types of workstations in the AOL:

1. ATM workstations

2. Simulation support workstations

· Each recording system shall provide the capability to operate independently or grouped in any combination to provide additional recording capability for a selected facility.

· The record/playback system shall provide a method for manual operation or automated start/stop and time synchronization controlled by the simulation host computer.  

· The record/playback system shall provide embedded event markers in the voice data stream that allow easy identification of TX  start/stop events for post production analysis 

· A method shall be provided for time stamped extraction of TX start, TX stop, duration of TX, duration of blank time between transmissions for all PTT type transmission sources, cumulative duration of all TX in a run, and total number of TX in a run.  Time stamp data shall be provided in a format that can easily be exported to an excel worksheet for post-production data analysis.  These data should be available for all positions in an exercise.

· The VCS shall provide the capability to record communication activity in terms of which positions are connected to (monitoring/transmitting) which channels.
· The record /playback systems shall provide the ability to record/playback/save and edit all voice communications by position or by frequency

· Recorded voice data shall be saved in an industry-standard, editable, PC audio format, such as .wav or .mp3. 

· The record/playback system shall automatically create a new folder for each recording session.  The folder name shall include the scenario name followed by a six (6) digit date code (Scenario name_xxxxxx (mo/dy/yr)).  All data streams recorded in a session shall be saved in the folder created for the session.  Upon termination of the record session, the session folder and data files shall be saved and a new record session folder created for the next recording session. 

· The record/playback system shall provide a method for automatic identification of recorded data streams based on record exercise setup.  Data stream naming convention shall be in the form:  xxx_xxxxxx_xxxx  (position code/radio frequency)_(mo/dy/yr)_(GMT start time).  

· The record/playback system shall provide the capability to save both edited and unedited voice file recordings to CD or DVD storage media.

· The VCS shall provide a mechanism for playing back recorded data streams directly or from files saved to CD/DVD. 

· Recorded packets shall be GMT time stamped.

4.8 Laptop/Desktop VCS Station

The contractor shall provide an option to port VCS station functionality to a laptop PC platform for use as a portable VCS station. The contractor shall provide an option to install VCS station functionality to a desktop PC platform for use as an additional VCS station.   Software license requirements for this functionality are TBD.

4.9 Latency Performance

The VCS shall provide a minimum 8K bits/s sample rate. The maximum delay between push to talk and audio injection shall be less than 20 ms. System response to events like button pushes on the display screen and PTT switching shall be less than 20 ms. Total VCS latency performance not to exceed 100 ms under maximum utilization. 

5 Support:

5.1 Spares

5.1.1 The supplier shall provide an itemized price list of recommended spares for the VCS rated as follows:

1. Critical – system will not operate without this component

2. Degraded – system will operate in a degraded mode

3. Non-critical – all other components

5.2 Facility Integration Specifications

The contractor shall provide system requirements for cabling, power, HVAC etc. to the AOL at least one month prior to on-site installation.  The AOL shall prepare the installation site per OEM installation requirements provided by the contractor. 

5.3 Preliminary Test (PT)

The contractor shall notify the AOL at least two (2) weeks in advance of any PT being conducted at the contractor’s facility.  The AOL reserves the option to witness any PT conducted at the contractor’s facility at the AOL’s expense. 
5.4 First Article Test (FAT)

The contractor shall provide the AOL with written verification of SOW compliance for all systems and subsystems tests conducted at the contractor’s facility prior to shipment to the AOL.  The contractor shall notify the AOL no later than (NLT) two (2) weeks in advance of any FAT being conducted at the contractor’s facility.  The AOL reserves the option to witness any FAT conducted at the contractor’s facility at the AOL’s expense. 

5.5 Installation

The contractor shall provide personnel and equipment required to install Original Equipment Manufactured (OEM) VCS equipment at the AOL.  As stated above, the VCS station equipment shall include the following:
· Three (3) separate GUI based touch screen interfaces to provide command and control of A/G, G/G and TEL voice communications. 

· A minimum of two (2) each dual port, under counter headset jack boxes for use with (GFE) Plantronics model SHS 1890 PTT headset amplifiers.  All headset jacks shall provide phantom power to the GFE headsets.
· Jack boxes for use with (GFE) Walker model PTT-500M handsets.  All handset jacks shall provide phantom power to the GFE handsets.
· PTT foot switch bars

· Loudspeakers with independent volume control

· Touch-screen Tablet PC for hosting VCS solutions, with articulating arm (the AOL has so far identified the Fujitsu Lifebook T4420, but is interested in the contractor’s suggestions)

5.6  Integration 

The contractor shall provide personnel and equipment required to integrate OEM VCS equipment at the AOL.  The contractor shall provide technical support required to integrate the OEM VCS equipment with GFE.  The AOL shall provide the following GFE to the contractor for factory integration and testing of communication workstations.  GFE equipment includes:
· Plantronics SHS1890 PTT headsets.
· Walker PTT-500M handsets.
5.7 On-Site Validation Test (SAT)

The contractor shall provide on-site validation testing of the VCS to verify SOW compliance of the integrated system. A discrepancy report (DR) shall be written for all items not meeting the requirements of this statement of work.  The contractor shall provide on-site technical support, telephone support, e-mail support, subsystem (hardware or software) replacement/update, or remote system access support to clear all Discrepancy Reports (DR’s) resulting from validation testing.  The contractor shall provide on-site support for all discrepancies that cannot be resolved through off-site means

A certificate of compliance, signed by both the AOL and the contractor, shall be provided upon successful completion of the SAT and closure of all DR’s.  

6 Training:

6.1 Operation and Maintenance

The contractor shall provide operation and maintenance training and documentation to provide basic operating instructions for users and in-depth set-up, operation, maintenance, troubleshooting and upgrade training for technical support personnel.  

Training shall be provided for up to 8 people at the customer site on a mutually agreed upon date.  Operational, maintenance and technical support documentation shall be provided as part of the training

6.2 GUI and Application Development

The contractor shall provide comprehensive training and documentation for the use of any and all applications, utilities, tools and programming required to create, reconfigure or modify the GUI, runtime applications or functionality of the VCS system. 

The contractor shall provide all project files and generated source code for the delivered user interfaces to FFC.  

Training shall be provided for up to 8 people at the customer site on a mutually agreed upon date.  Documentation shall include but not be limited to, user’s guides, programmer’s manuals, source code and licenses required for GUI and application support and development.

7 Program Management:

7.1 Design Reviews

The contractor shall conduct a Preliminary Design Review (PDR) and Critical Design Review (CDR) to discuss/resolve technical and contractual issues.  Design reviews may be conducted by teleconference between the AOL and the contractor.  Each shall exchange agenda items via e-mail NLT one (1) week prior to the design review.

7.2 Teleconferences

The contractor shall originate or respond to requests for teleconferences as necessary to facilitate timely exchange of technical and programmatic information. To assure efficient teleconferencing, the contractor and the AOL shall exchange specific topics to be addressed via email.

7.3 Agendas and Minutes

The contractor shall publish, record, and distribute agendas and minutes for design reviews, conferences, teleconferences and meetings.

7.4 Progress/Status Reports

The contractor shall provide monthly status reports for all phases of the project.

The contractor shall notify the AOL immediately upon discovery of issues affecting schedule.

7.5 Interface Control Document (ICD)

The contractor shall provide Interface Control Documentation for all hardware and software required to satisfy this SOW

The ICD shall include facility interface data in lieu of a separate Facility Requirements Document (FRD).

8 Support:

8.1 Warranty

The contractor shall provide one (1) year warranty for all VCS deliverables, contractor or third party, from the date of acceptance. The contractor shall transfer any remaining component or third party warranties to the AOL after the one (1) year warranty period. 
8.2 Technical Support

The contractor shall provide technical support for the VCS for a period of one (1) year from the date of acceptance. Technical support includes telephone support for technical and troubleshooting issues as well as support for updates (including software, application or utilities), changes and modifications to the VCS.  

9 Completion Date:

The work performed by the contractor for the AOL should be done in a manner that in no way negatively impacts the work for the CVSRF.

Delivery, installation and validation testing shall be completed No Later Than (NLT) October 15, 2008.












































































































































































































































































































































































































ATC rooms





Pseudo-pilot area





Experiment Control room





Air Traffic Control 


Traffic Management


Airline Operations








PAGE  
8

[image: image17.jpg]Button Type
Momentary
Button Style:

‘Octongonal Outined
Outiing Color =Red

Text Color = White.
Text Fields:

ABC = Fixed Tex - diefined by button template setup( OVR) = Over-ride button)
XXXXX = Programmable Text - defined by user at exercise Setup (Station ID Code - 5 letters)

Indicators

Inactive:

Active




[image: image18.jpg]Button Type
Latched

Button Style:
Sauare Outine with Square Outine Indicator
‘Outine Color

Field Color
Text Color = White

Text Fields:
XXX = Programmable Text - defined by user at exercise setup(Station ID Code - 5 leters)

Indicators

W e
W o



[image: image19.jpg]Q Fasn orecr Ml siswer
D
@ rasnanng

Button Type
Latched

Button Style:
Square Qutine wih Grcle indicator
Outine Color =Green

Fleld Color = Black
Text Color = Whie

Text Fields:

ABC = Fixed Text (Function Description)

Indicators

@ rae
@ Enaves
® s

HoLD




