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ABSTRACT

This study explores the concept of manned-unmanned teaming in the context of the
joint capability areas (JCA) and investigates the expanded kill chain for a manned and
unmanned team for future strike operations. The study first elucidated capabilities
that can be realized by manned-unmanned teams. A design reference mission for a
manned-unmanned team (strike) operation was developed, enabling operational
activity and functional analysis of the expanded kill chain. Simulation models were
built to examine the time-efficiencies of the manned-unmanned teaming concept.
This research used insights from the results of the models to explore alternatives in
asset generation and systems link-up tactics. The analysis of strike operations cycle
times that include total mission operations time, airborne time, and time to complete
systems link-up provided data to generate recommendations. Besides identifying
areas on which to focus efficiency improvement efforts, this study also proposes
tactics and concept of operations to enhance the effectiveness of strike operations by
manned-unmanned teams. This study reveals that fighter endurance is a limiting
factor in manned-unmanned operations and proposes a synchronized launch or pre-
launch establishment of communications and datalink as possible ways to mitigate
these limiting factors.
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KILL CHAIN OPERATIONAL ACTIVTIES

LIMITING FACTOR IN MANNED-UNMANNED TEAMING (STRIKE) OPERATIONS

ANALYSIS OF ALTERNATIVES

Three alternative CONOPs were developed and studies:

1. Aerial refueling tanker support

2. Synchronized launch of manned and unmanned assets

3. Pre-launch communications link-up between manned and unmanned assets

INSIGHTS AND CONCLUSIONS

Using a system engineering approach and tools, this study elucidates possible
capabilities from the JCA framework that potentially can be performed or realized by
the teaming of manned and unmanned aircraft. However, the disproportionate
endurance between the fighters and the UCAVs presents a challenge in such teaming
operations.

The results from the expanded kill chain model suggest that the limiting factor in a
MUM-T (Strike) lies in the airborne formation of the MUM-T (Strike) package. From
the simulation, a significant amount of time is spent by either the fighter or the UCAV
holding at the RV point. This is due to the lack of synchronization in the arrival of the
assets at the RV point such that efficacy can be achieved in the airborne link up.

Of the three alternative CONOPs developed, a pre-launch communications link-up
offered the most effective way to mitigate the fighter endurance limiting factor.

Scenario
• REDLAND increases Anti-Access/Area Denial (A2AD) actions in the littoral waters, and unilaterally declared an Air Defense 

Identification Zone (ADIZ). 
• Recent contact between BLUELAND and REDLAND surface forces resulted in sinking of a BLUELAND Navy vessel. Tension 

escalates in the region.
• BLUELAND decides to execute a covert strategic strike on REDLAND airbases to disable or degrade REDLAND Air Force’s 

DCA/OCA capabilities and achieve deterrence against further escalatory actions by REDLAND.

Fighter endurance is a limiting factor in
Manned-unmanned operations.


