Request For Information  (DRAFT)

SV-21 Gateway

1.0
DESCRIPTION

1.1
OBJECTIVE OF THIS RFI:

To solicit information for the manufacture of a shipboard gateway that provides broadcast net voice access to tactical radios from Voice over Internet Protocol (VoIP) users.

1.2 THIS IS A REQUEST FOR INFORMATION (RFI) ONLY:
This RFI is issued solely for information and planning purposes – it does not constitute a Request for Proposal (RFP) or a promise to issue an RFP in the future.  This request for information does not commit the Government to contract for any supply or service whatsoever.  Furthermore, the Navy is not at this time seeking proposals and will not accept unsolicited proposals.  Responders are advised that the U.S. Government will not pay for any information or administrative costs incurred in response to this RFI; all costs associated with responding to this RFI will be solely at the interested party’s expense.  Not responding to this RFI does not preclude participation in any future RFP, if any is issued.  If a solicitation is released, it will be synopsized on the Federal Business Opportunities (FedBizOpps) website and the SPAWAR E-Commerce Central Business website at https://e-commerce.spawar.navy.mil. It is the responsibility of the potential offerors to monitor these sites for additional information pertaining to this requirement.

2.0
BACKGROUND:

The Naval Research Laboratory (NRL) has developed a prototype of a gateway that provides access to tactical radios from both VoIP terminals and ISDN Terminals.  This prototype was developed as a proof-of-concept for a particular approach to building this gateway. 

This document provides a description of the prototype.  The intention of this description is to provide an example of the design approach that the specification should follow.  It is not expected, nor desired, that the specification or final product be a duplication of the prototype.

2.1 LIMITATIONS
The Government does not presently have, and does not plan to provide, a performance specification for purposes of this RFI.  The Government does not possess sufficient licenses in technical data and computer software to any development that has been done to date in this area to provide such intellectual property to industry, nor is the Government planning to purchase such licenses in the future.

3.0
DESIGN APPROACH

The gateway should have the following characteristics:

Scalable

Modular

Upgradeable

Non-proprietary

Inexpensive

Securable

Scalable


The basic system should be capable of being expanded to support extra interfaces and users.  This includes the tactical radios, the VoIP users, and possibly, ISDN users.

Modular


System expansion should be performed by simply adding the appropriate interface cards.  Likewise, the software should support both the extra number of interfaces and new types of interfaces that may be required in the future.  It is expected that commercially available cards with open standard hardware and software interfaces will make this possible.

Upgradeable


Both hardware and software should support changes and upgrades with minimal effect upon the rest of the system.

Non-proprietary


As much as possible, both hardware and software should be open to future changes.  As such, both should utilize open architecture sources and standards so that no one vendor is required to implement changes after the initial production.

Inexpensive


The intention of all of the above is to ensure that the gateway is as inexpensive as possible in initial cost as well as recurring costs over its lifetime.

Securable


The gateway should be designed with security in mind.  The eventual goal is for all voice traffic to be encrypted.  

4.0
DESCRIPTION OF THE PROTOTYPE:

4.1
OPERATIONAL DESCRIPTION

The SV-21 gateway and associated terminals emulate the function of the Single Audio System (SAS) 2112 switch and TA-970 Red telephones.  

Users at the remote terminals are connected to tactical radios via the gateway.  The gateway routes both audio and signals between the terminals and the radios.   These signals include a Push-To-Talk (PTT) button for keying the radio to transmit and cipher mode select for the encryption device associated with the radio.  The mode and status of the encryption device are also sent back to be displayed at the terminals.

Terminals and radios are configured as broadcast groups.  In a broadcast group all the terminals connected to a particular radio are attached to a half-duplex conference bridge.  This allows one of the broadcast group participants to talk over the radio while the remainder of the participants monitor the transmission.  Broadcast group configuration is performed at a management console with a graphical user interface at the gateway.  

Both VoIP and ISDN terminals were developed for use with the gateway.  Both VoIP and ISDN terminals can participate in the same broadcast group.  The VoIP terminal has the additional capability of allowing the user to select which broadcast group to join.  The broadcast group availability and status information is setup at the management console and is made available to the VoIP terminal upon connecting to the gateway.

4.2
HARDWARE DESCRIPTION

The gateway is hosted on an industrial PC running Windows NT 4.0.   The PC has an Ethernet card and several Computer Telephony Integration (CTI) cards all connected via SCbus interfaces.  These CTI cards are all from Intel Dialogic and include a DTI/240SC, an Antares 6000/50, and an MSI 240.  The MSI/240SC card normally hosts one or two daughterboards that provide analog telephone interfaces.  NRL made a re-engineered daughterboard that replaces the eight telephone interfaces with six tactical radio interfaces.

4.2.1
DTI/240SC

This is a telephony trunking (T1) card with a SCbus interface. It can be configured for ISDN PRI signaling.  For purposes of the gateway it provides 23 channels for ISDN connections.  It is not necessary for VoIP functions.

4.2.2
ANTARES 6000/50

This is a Digital Signal Processor (DSP) card with a SCbus interface.  Software processes running on this card are assigned to process the bitstreams from the SCBus voice channels. This assignment is done dynamically from the host application.  The software processes written by NRL perform audio routing and provide the signal control and translation between the two terminal types and the radios.

4.2.3
MSI/240SC 

This is a modular station interface card that can support up to 24 telephone stations: eight stations on the main board and eight stations on each of the two daughterboards.  It has a SCbus interface and is cabled via SCbus to the cards above.  Normally it is used for connecting a roomful of local telephones to an outside trunk for purposes such as telemarketing.  NRL is using it to host the radio interfaces.

4.2.3.1 ANALOG RADIO INTERFACE
NRL developed a radio interface daughterboard that can be used in place of the telephone interface daughterboard on the MSI card.  This re-engineered daughterboard provides six tactical radio interfaces.  Each interface has two differential audio channels and the signals for control and status of the radio and associated crypto device.  Each of the six channels is a six wire analog interface that duplicates the interfaces between the SAS 2112 Red Switch and the tactical radios mounted in the shipboard shelving.  Thus the gateway can be patched through to any radio that is currently configured to work with the SAS 2112.

4.2.3.2 DIGITAL RADIO INTERFACE 

Another version of the radio interface daughterboard provides a digital interface to specific radio types.  It interfaces directly to the radio and is designed to work with the radios being set in digital voice mode.  Data is transferred using the clock signal provided by the radio. 

4.3
SOFTWARE DESCRIPTION

The gateway performs the following functions in software:

4.3.1
HALF DUPLEX CONFERENCE BRIDGE

This software process gets loaded onto the Antares card at system startup.  It routes audio and signaling between a radio and both VoIP and ISDN terminals.   

The PTT signal coming from the terminals is used to determine audio routing.  All terminals listen to the radio when the PTT signal is not asserted.  When PTT is asserted at a terminal, that terminal's audio is routed to all other terminals in the broadcast group and to the radio.  The PTT arbitration method is software configurable.

With the analog radio interface card, all the audio within the gateway is formatted as 64 Kbps PCM.  Codecs on the radio interface card perform the analog/digital conversion.  With a digital interface the codec function is performed at the terminal.  The rate and method is specific to the radio; i.e. 2400 bps LPC is used with an ANDVT.  This compressed voice data is embedded within the 64 Kbps bitstream on the SCbus backplane and the conference bridge works in the same way as with the analog card.

4.3.2
INTERWORKING FUNCTIONS

This software process also gets loaded onto the Antares card at system startup.  It is used to translate the signals between the Radio Interface daughterboard and the terminals on the other side of the gateway. 


4.3.3
MANAGEMENT CONSOLE

This application resides on the host computer.  It has a Graphical User Interface (GUI) for configuring the gateway.  This same host application also handles call control.  

The following functions occur at the management console:

• Names are applied to the broadcast groups.

• Participants are added to, or dropped from, the broadcast groups.

• Broadcast group names and/or radio names are entered.

• Broadcast group information is promulgated to VoIP terminals.

• Connections are made to VoIP and ISDN terminals.

• Status of participants and radios is monitored and displayed.

5.0 
TERMINALS

NRL developed both a VoIP and an ISDN terminal to work with the gateway.   Both types of terminals emulate shipboard tactical telephones.  Besides audio, the terminals send the following signals:

PTT, Hookswitch, Mode Select (cipher or plaintext).  They receive the following signals: Mode Indicate (cipher or plaintext), and Detect.  The VoIP terminals send and receive these signals as packets.  The ISDN terminals have the signals embedded in the voice bitstream.   Both types can be in the same net broadcast group (connected to the same radio).  The application software and design information for these terminals can be made available to the eventual vendor.

6.0
ADDITIONAL FEATURES

The development of the digital interface card leads to the possibility of several important features that have not yet been implemented.

6.1
TRANSCODING

An inherent advantage the digital interface has over the analog configuration is that speech compression is performed at the terminals, thus conserving bandwidth over the shipboard LAN.  For example, LPC encoded at 2400 bps is sent over the LAN rather than 64,000 bps PCM.  Of course, speech can be compressed over the LAN in the analog configuration, but this leads to degraded speech quality.  Especially since the speech is digitized and compressed at the radio as well as the terminal.  This extra step is eliminated when using the digital interface.

Another benefit of the digital interface is the capability to perform transcoding at the gateway.  This way terminals and radios with incompatible compression methods can be interfaced together with minimal speech degradation.  (Unlike tandeming, in which the speech is converted to analog and is re-digitized and re-compressed, transcoding converts the compressed digital speech parameters).  For example, NRL's LPC/MELP transcoding algorithm could be used to interface ANDVTs with STEs.  Similarly, many legacy systems could be made to interoperate with each other or with newer devices.

6.2
SECURITY FEATURES

Engineering and cost restraints prevented the development of security features in the prototype gateway.  For the most part, the gateway design is to treat the voice data as if were encrypted and mainly perform routing on this data.  It would be much better to have some form of strong encryption between the terminals and the gateway.  

Other potential security features might be:


End-to-end encryption through the radio (in data mode). 

FNBDT Capability (utilizing MELP/LPC transcoding).

STE/STU interoperability.

7.0 
REQUESTED INFORMATION

Information of current technology, relevant standards, and best practices that will be used to draft a specification for the production of a gateway for later procurement.  Especially, information that supports the design goals detailed in this document.

Information provided as a result of this RFI will be used to determine which features are mandatory and which will be optional.  The determination will be based upon the cost and feasibility of those particular features.  At the very least, a tactical VoIP capability is mandatory.

8.0 RESPONSES
Responses to this request for information should include: Current products, technology or research that may be applicable to broadcast net voice access to tactical radios from Voice over Internet Protocol (VoIP) users.  Interested parties are requested to respond to this RFI with a white paper, in the format and delivery noted in this (4.x) section.

8.1
FORMAT
White papers in Microsoft Word for Office 2000 compatible format are due no later than 8 November 2004  Responses shall be submitted via e-mail only to Kelly Smith , Contract Specialist (kelly.m.smith@navy.mil) and Carla Brown, Contracting Officer (carla.brown@navy.mil). Please be advised that all submissions become Government property and will not be returned.  

8.2 CONTENT
Section One of the white paper shall provide administrative information , and shall include the following as a minimum:

8.2.1
Name, mailing address, overnight delivery address (if different from mailing address), phone number, fax number, and e-mail of designated point of contact.

9.0
INDUSTRY DISCUSSIONS
SPAWAR representatives may or may not choose to meet with selected vendors.  Such discussions would only be intended to get further clarification of potential capability to meet the Government’s requirements, especially any development and certification risks.

10.0
QUESTIONS
Questions regarding this announcement shall be submitted in writing by e-mail to the Contracting Officer, carla.brown@navy.mil and the Contract Specialist, kelly.m.smith@navy.mil.  Verbal questions will NOT be accepted.  Questions will be answered via posting answers to the SPAWAR E-Commerce Central website; accordingly, questions shall NOT contain trade secrets or classified information. The Government does not guarantee that questions received after 25 October 2004 will be answered.  To access the SPAWAR E-Commerce Central website, got to https://e-commerce.spawar.navy.mil. Click on Headquarters, then Market Surveys, then the yellow folder to the left of “RFI: SV-21 Gateway” to review other important information relate to this RFI.  Interested parties are invited to subscribe to the SPAWAR website to ensure they receive any importanct information updates connected with this RFI.  To subscribe, click on “RFI: SV-21 Gateway”, then “Subscribe” near the top of the screen, and follow the directions provided.

11.0
SUMMARY
THIS IS A REQUEST FOR INFORMATION (RFI) ONLY to identify sources that can possibly provide either a commercial or government-developed method or solution that may be applicable to SV-21 Gateway.  The information provided in the RFI is subject to change and is not binding on the Government.  The Navy has not made a commitment to procure any of the items discussed, and release of this RFI should not be construed as such a commitment or as authorization to incur cost for which reimbursement would be required or sought.  It is emphasized that this is a Request for Information.  This is not a Request for Proposal (RFP) of any kind, and is not intended to guarantee procurement of these items/services.

