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4 December, 2003


MEMORANDUM FOR Chief, Combat Communications Branch, Material Requirements

                                            Division, DCD, Ft Gordon, GA 30905-5000

SUBJECT:  Trip Report Regarding LSI UAV Trade Study

1.     Organization:  DCD-MRD-CCB 

2.  Dates:      7 October 2003 - 8 October 2003

3. Systems Involved:  Firescout Unmanned Aerial Vehicle (UAV) 

4. Traveler:   CPT Nick Kioutas

5. Destination of Trip: White Sands, New Mexico

6.    Meeting: Lead Systems Integrator (LSI) UAV Trade Study

Purpose/Scope:  To determine the appropriate number and employment of the Firescout Class IV UAV to support the Unit of Action (UA) in C4ISR (RSTA & Comms Relay).
Key Attendees:

	NAME
	OFFICE
	PHONE
	EMAIL

	David Gillespie 
	SoSA Lead
	478-475-1800
	David.b.gillespie@boeing.com

	Ron Hill 
	SoSA Analysis
	610-591-3311
	Ronald.m.hill@boeing.com

	LTC Kevin Kelly
	DCD Avn Ctr
	334-255-1447
	Kevin.kelly@rucker.army.mil

	LTC(P) Johnson
	DCD Avn Ctr
	334-255-1451
	Robert.johnson@rucker.army.mil

	Al Patterson
	Navigator (LSI spt)
	
	Albertpatterson@ndgi.com

	LTC Ron Condon
	TRAC-WSMR
	
	Ronald.l.condon@us.army.mil

	Matt Mayer
	UAV Study Lead
	314-233-3003
	Matthew.k.mayer@boeing.com

	Allen Huber
	DCD Avn Ctr
	334-255-3470
	Allen.huber@rucker.army.mil

	John Henson
	LSI FD
	334-255-2239
	hensonj@rucker.army.mil


Summary:  The communications relay was modeled onboard a Firescout UAV in the JANUS simulation system.  While communications links were not modeled, we operationally employed the communications relays, in a templated fashion, to where we might expect to best support the terrestrial relay requirements.  From this we hoped to gain insights into the number of platforms required to support the UA and the losses due to enemy ADA systems.  The platform specifications are included below:

	Parameter
	Measure

	Endurance
	4 hours (take-off to landing)

	Payload Weight
	220lb JTRS Relay

	Operational Airspeed
	80 knots / 150 kph

	Numbers of UAVs
	20 Deployed (15 Max Committed; 1 Maintenance)

	Altitude
	10,000’ & 16,700’ (Mean Sea Level)

	Average Station Time
	2 hours and 45 minutes (with 15 minute reserve)


     The battlefield was divided into different regions (flat; rolling hill; mountainous).  The following communications coverage areas were templated based on altitude (above ground level) adjusted for mean sea level, terrain, and line of sight limitations:

	Terrain
	Altitude in feet (MSL)
	Coverage Area (Diameter)

	Mountainous
	16,500’
	16 Kilometers

	
	10,000’
	9 Kilometers

	Rolling Hill
	16,500’
	34 Kilometers

	
	10,000’
	21 Kilometers

	Flat
	16,500’
	104 Kilometers

	
	10,000’
	62 Kilometers

	*  Only the 16,500’ altitude was used in the exercise


      During the exercise, an average of seven communications relay Firescout UAVs was used at any given moment.  The short endurance time of the Firescout required a great deal of management in programming the seven UAVs and in posturing the airborne layer for peak OPTEMPO periods (such as during an Air Assault).  In many cases the UAVs were changed out after having only been on station for a short time, and with remaining fuel.  Of importance to note is the fact that no communications relay UAVs were lost due to enemy fire.  The reason for this was that the enemy radar systems would have had to been active for an average of eleven minutes (determined in test runs) in order to acquire the Firescout at its operational altitude.  The threat commander indicated that this length of exposure was not worth the risk to the radar system.  The loss rate for RSTA Firescout UAVs at 6,500’ MSL was on the order of 20 percent where the threat radar exposure time was normally less than one minute.    

Insights:

· Dedicated communications relay is required; using a multi-purpose UAV with an exchangeable payload greatly reduces flexibility in programming platform requirements.  Additionally, command and control of those UAVs must be dedicated and independent of the RSTA UAVs.

· As units became more dispersed, requirements for communications relay platforms increased.

· The ranges at which the communications relays UAVs were required were not supported well from a centralized launch location due to en-route and return times.  Additionally, direct flight routes used to expedite the times were tactically risky.  

· The limited endurance time greatly limited the en-route and station time.  

· A management tool is needed to determine the best location to place the communications relay UAV with respect to coverage area, terrain, and threat.

· UAV pilots will require an understanding of communications; communications planners will require an understanding of UAV flight planning.

· Employment of communications relays must be part of an overall communications plan to ensure that overlapping coverage is met.

· An ideal, or set of ideal orbit patterns must be determined in order to best support communications coverage areas (i.e. figure “8”, track, etc.)

· On-order and contingency UAVs must be airborne in order to rapidly support the dynamic battlefield and replace downed UAVs.  While the threat did not shoot down any communications relays, they are enemy high-priority targets.  In order to reinforce the airborne layer and to deter the threats willingness to engage communications relays, on-order platforms can show that any loss of a communications relay UAV is quickly replaced.  

· Refueling services in multiple locations improved the flexibility of the UAV.

· The range extension teams should be capable of planning, emplacing, commanding, and controlling the UAVs according to the requirements of the battalion commander they support.  Additionally, it might make sense to decentralize the location of the communications UAVs by placing them in each battalion.  While the planning for the communications relays was not based on employing one platform per battalion, it did work out that way.  Additionally, this would reduce en-route time and increase flexibility.  (This reinforces the architecture I developed; essentially it would make sense for each battalion to have one system of four communications relay UAVs).  Four UAVs could be allocated as such:  1 in support, 1 next up for support, 1 in maintenance, 1 for surge/reinforcing support.

· It was easiest to support the communications relay requirements by dividing the area of interest into sectors and assigning responsibility for coverage to different range extension teams.

· Communications relay was required to support Unmanned Ground Sensors (UGS) that were 155 tube launched.

· UAVs on the ground required security.

· Crossbanding and crosslinking is required; we are not sure that the Firescout will be equipped to do this.

Conclusion:     The Firescout UAV presents many challenges as it pertains to communications relay.  The limited payload capacity and endurance greatly hinder the employment of the UAV as a sustainable airborne relay.  Overall, the lessons learned through this exercise will better enable us to analyze the airborne layer requirements.  It is apparent that an increased number of higher-flying, longer-endurance UAVs could provide a more efficient airborne layer.
7.  Point of contact is the undersigned at 706-791-2827, DSN 780.

//SIGNED//

NICKOLAS T. KIOUTAS

CPT, AC

Tactical Communications Action Officer

