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 24 Apr 00

From:  Commander, Marine Corps Systems Command

To:    Commandant of the Marine Corps (C4I/CRP)

Subj:  CALL FOR NAVAL POSTGRADUATE SCHOOL THESIS TOPICS

Ref:   (a) Email fm Stansfield Maj Jeff of 14 Mar 00

Encl:  (1) Proposed Naval Postgraduate School Thesis Topics

1.  The enclosure is provided in response to the reference.

2.  The point of contact in this command is Mr. J. L. Riordan, PAE, DSN 278-2427 x2027.






  J. L. RIORDAN

 By direction
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RECOMMENDED NAVAL POSTGRADUATE SCHOOL RESEARCH TOPICS

BACKGROUND:  Future tactical communication architectures will be heavily dependent upon networking radio systems.  All services currently have networking radios, including the Army’s Near-Term Digital Radio (NTDR), the Navy’s Digital Modular Radio (DMR), and the Army and Marine Corps’ Enhanced Position Location Reporting System (EPLRS).  The ultimate goal of all services is a standard, software-based radio capable of supporting simultaneous communication over multiple narrow and wideband channels ranging in frequency from 2 MHz to 2 GHz.  This vision is currently being pursued as the Joint Tactical Radio System (JTRS).  

Such systems currently require high power and are too cumbersome to be man-portable.  They also require a great deal more bandwidth than current voice communication systems.  Portable form-factors for networking radio systems will be required by the Marine Corps to extend networks below the Battalion level.  Efficient implementation of such networks in a tactical environment presents unique challenges.  This document explains technical issues critical to realizing tactical networking radio systems.  These issues have not yet been adequately addressed by industry.    

RECOMMENDED TOPIC #1: Low-power RF amplifiers for wideband systems

ISSUE:  A new wideband networking waveform is being developed for JTRS which will provide data rates on the order of Megabits per second (Mbps).  This will require a significant amount of power in order to propagate over required ranges with acceptable bit error rates.  Research is needed to develop amplification using both linear and non-linear devices, with the capability of rapidly, efficiently, and “smartly” switching between the two regimes.  Analysis of current technologies and research into determining how devices can provide sufficiently low power consumption for wideband networking radio systems is needed.  

FACTS:

1. Obtaining acceptable power output is not as problematic for systems utilizing vehicle or generator power. 

2. The Marine Corps will require manpack and handheld variants of wideband systems, which are capable of operating on battery power.  
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3. Battery-operated systems will require low-power, high-efficiency semiconductor devices, particularly in the RF front-end.

RECOMMENDED TOPIC #2: Smart antenna coupler

ISSUE:  A critical deficiency in current JTRS program research is lack of a good, smart antenna coupler.  A device is needed to couple the radio to the radiating elements of the antenna.  Such a system should be designed for use in a manpack radio in which space, weight, and power are limited.  The system should provide:

-  High-power (~5 Watt) non-blocking switching between the RF section of the radio and separate antennas

-  Reduced cross-talk and interference

-  Impedance matching while coupling to multiple antennas

FACTS:

1. While several antenna efforts are underway, both SBIR and S&T, most are proposing multi-radiating systems (given the frequency range coverage).
2. Products are available in several cosite mitigation systems to provide these services for our platform configurations.
RECOMMENDED TOPIC #3:  Tactical Networking

ISSUE:  Networking in a tactical environment presents unique challenges which commercial networks often do not need to address.  Tactical networks are heavily dependent upon radio systems at the physical layer.  The network protocol stack will likely be TCP/IP.  Tactical entities are highly mobile.  They are also subject to the possibility of failure or destruction by hostile means.  Tactical network configuration and adaptation must be automatic and expedient, requiring minimal user intervention.  

Once in place, tactical networks must provide multiple levels of security, quality of service, and maximum throughput.  One particular need is for satisfactory Voice-over-Internet Protocol (VoIP) capability in tactical networks.  To realize 

these capabilities, a determination needs to be made of the best way(s) (e.g. media, protocols, applications) to move data around the battlefield.  Detailed network analysis needs to be done to determine the required level of performance in transmission systems/media, and how to achieve those levels of performance

2

UNCLASSIFIED

UNCLASSIFIED

FACTS:  

1. Network entities (hosts, servers, routers, etc.) will be mobile, and network devices must be able to update and adapt to the movement of each other.

2. Security, quality-of-service, and throughput are all critical issues in implementing the network.

RECOMMENDED TOPIC #4: Radio Remoting

ISSUE:  Methods of remoting networking radios will be necessary, and will be an additional challenge in utilizing wideband radio systems.  A need exists to study the issues related to remoting devices over conventional twisted-pair (“hardwire”) versus some type of WaveLAN media/device.

FACTS:

1. Current remoting capabilities exist only for single-channel, narrowband voice radios.  

2. Wideband data signals will require relatively long-distance (~1000 meters) remoting.

RECOMMENDED TOPIC #5: Concept of Employment Modeling for the Ground Weapons Locating Radar (GWLR)

ISSUE:  GWLR will be the replacement target acquisition radar for the Marine Corps.  Several alternatives exist as to how a replacement radar will be able to provide threshold detection at 50km of mortar, cannon and rocket projectiles while being highly mobile and transportable.  Alternatives include a bistatic configuration that would redefine counter battery radar employment and a monostatic configuration that would be capable of providing Short Range Air Defense (SRAD).  Each alternative has numerous architectural considerations that would maximize GWLRs capabilities while focused on its primary mission.  A thesis opportunity exists for analyzing architectural impacts and integration of new concepts.

POINTS OF CONTACT FOR RECOMMENDED TOPICS 1-4: MAJ J.E. Devers, DSN 278-0918/Comm(703)784-0918/deversje@mcsc.usmc.mil or CAPT P.K. Schiefelbein, DSN 278-0914/Comm(703)784-0914/ schiefelbeinpk@mcsc.usmc.mil
POINT OF CONTACT FOR RECOMMENDED TOPIC 5:  MAJ Rob Terselic, DSN 278-2006 x5087/Comm (703)784-2006 x5087, Terselicrj@mcsc.usmc.mil.
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