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Integrating SUAS and Loitering Munitions into Company and Below Tactical Maneuver

During the first six Transformation in Contact (TiC) Combat Training Center (CTC) rotations,
units tested new technologies, focusing on small unmanned aircraft systems (sUAS) and loitering
munitions (LM). Commanders in the new Mobile Brigade Combat Teams selected technically
skilled Soldiers who required minimal training to fly these systems. However, leaders and
operators must move beyond basic technical operation and master the tactical employment of
sUAS and LM to effectively enable maneuver.

Terms of Reference

Before discussing their employment, it is worthwhile defining these aerial robotic systems found
on the modern battlefield. Joint Publication 3-30, Joint Air Operations, defines Unmanned
Aircraft (UA) as “an aircraft that does not carry a human operator and is capable of flight with or
without human remote control”!. This overarching definition describes most of the new TiC
capabilities because many are aerial systems, but for the purposes of clarity it is appropriate to
further define them:

e Small Unmanned Aircraft System (SUAS) — An air vehicle from smaller quad copters to
larger, fixed-wing platforms with an associated crew, network, and controller that does not
carry a human operator and is capable of flight autonomously, through manual remote
control, or a combination of both. sUAS primarily supports brigade and below echelons.

e Loitering Munition (LM) — A subset of UAS that delivers a precision guided lethal payload in
manual, semi-autonomous, or autonomous control modes at relatively low speed for
increased maneuverability. LM primarily supports brigade and below echelons.

e One Way Attack (OWA) — A subset offers that delivers a precision lethal payload with no
human-in/on-the-loop control intervention after launch and receives guidance through on-
board terrain association, aided target recognition (AiTR), or positioning, navigation, and
timing (PNT) systems which offers no chance of recovery. OWA primarily support echelons
above brigade.

" Joint Publication 3-30, Joint Air Operations, 28 April 2025, GL-5,
https://ideis.js.mil/jdeis/index.jsp?pindex=27&publd=1002.
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Understanding the Fundamentals of New Capabilities

One of the first tasks a new Soldier must master is basic rifle marksmanship. They must train on
the M4 carbine until its operation becomes second nature, learning the maximum effective range,
how to reduce stoppages, etc. Later they learn to use their weapon as part of a fire team and how
to employ crew-served weapons to enable squad assaults. In subsequent training Soldiers learn to
employ more complex weapons, like the M249 Squad Automatic Weapon or M240B/L Medium
Machine Gun, and how they enable a Squad or Platoon assault through enemy on an objective.

Leaders must apply this same training model to sSUAS and LMs. Training must evolve beyond
simply hitting individual targets. Instead, leaders must train the tactical employment of these
systems, treating them as sophisticated crew-served weapons that enable the unit to maneuver
and win.

The Army is procuring sUAS and LMs from numerous sources at a rapid rate, guaranteeing that
units will have different platforms, each with unique performance characteristics and control
features. Unlike the M4 carbine, which is ubiquitous and standard across the entire Army, the
numerous types of SUAS and LMs will test leaders and operators to know their platform’s
specific range, altitude, and loiter time as well as employment concepts that are platform
agnostic. As an example, the current lethal unmanned system (LUS), the Switchblade 600, is an
anti-tank LM with approximately 40 minutes of endurance and a range of over 25 km?;
subsequent versions of LUS will improve on the Switchblade 600 Block 1 and the future Low
Altitude Stalk and Strike Ordnance (LASSO) will achieve the similar anti-tank capabilities of
LUS but in a much smaller form factor to ensure man-portability. A BCT may find that they have
access to all three types of LMs during an operation, making planning challenging, but the
overall concept of employment should remain relatively consistent.

To best understand the employment considerations of a new capability, leaders and operators
must first ask basic questions from vendors and the new equipment training (NET) team about
how the capability achieves its performance characteristics:

e Does the system rely upon a highly skilled human operator for manual flight control, like the
first-person viewer (FPV) drones demonstrated in the Russo-Ukrainian War, or does it use
autonomy to ensure stable flight and navigation?

e Does it employ a form of AiTR software that relays target determination to a human-in-the-
loop? If so, how does it do so in an electro-magnetic spectrum (EMS) contested
environment?

e Do the control surfaces and propulsion allow it to move on vertical or horizontal planes (e.g.
rotary wing aircraft) or does its lift derive from forward movement (e.g. fixed wing aircraft)?

e Does the flight method allow for a static loiter or must it racetrack around the target?

2 AeroVironment, Inc., “Switchblade 600 Loitering Munition Datasheet,” 28 April 2025,
https://www.avinc.com/images/uploads/product_docs/Switchblade-600_Datasheet_v04.pdf.
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e To accommodate flight performance, where does the payload attach, and does it affect strike
or observation angles?

Understanding these performance characteristics allows leaders and operators to better
understand planning considerations of SUAS and LMs as part of a unified scheme of maneuver.

Integrating sUAS and LM into a Scheme of Maneuver

After mastering the basic operations of individual or crew-served weapons, Soldiers must then
progress to learning the fundamentals of tactical employment. During their professional military
education (PME), Lieutenants and non-commissioned officers (NCOs) learn machine gun theory
concepts like plunging fire, grazing fire, and beaten zones so that they best understand where to
emplace systems, direct fire, and employ control measures that achieve desired effects. Leaders
must attain the similar mastery of sSUAS and LM employment techniques, as they have with
machine gun employment concepts, to support all arms maneuver.

First, leaders and operators must understand how the operational environment (OE) effect UAS
and LM employment. Questions that refine techniques and behaviors that optimize SUAS and
LM effectiveness and increase survivability of the operators include:

e What counter UAS (C-UAS) capabilities does the enemy employ?

e Are friendly electronic warfare (EW) assets actively jamming EMS that reduce options
for control or possibly expose operators to targeting?

e Are named areas of interest (NAIs) refined to limit friendly assets (SUAS, LM, operator)
exposure to EW collection?

e What other manned and unmanned aviation assets must the operator be aware of to
reduce risk to mission and friendly forces?

e Will sUAS return flying over friendly positions? If so, how will the operator coordinate
the Rearward Passage of Lines (RPOL) with ground forces?

Next, leaders and operators may begin planning essential aspects of the operation for sUAS and
LM to achieve desired effects. Ideally, sUAS and LM missions are supporting operations (SO)
synchronized with the decisive operation (DO) or other SOs and not stand-alone features of an
attritional drone air battle. Units operating the sSUAS and LMs must provide tasks and purpose
including time or event-based triggers and desired effects. With this information, leaders may
backwards plan from the decisive point (DP) back through launch and infiltration to develop a
phased approach to employment. Questions to ask of mission planners include:

e What is the supported force’s mission and when will it commence?

e Where is a launch site that offers protected launch and recovery of SUAS without
compromising operators or adjacent units?

e  Where should operators emplace antennas and ground control stations to ensure control
of aircraft from launch site to the DP?



e What is the flight time from projected launch site to DP and, based upon platform, how
much loiter time is available once there?

e How will operators communicate directly with the ground force to avoid fratricide, pass
vital information, and coordinate strikes?

Finally, leaders and operators leverage their knowledge of platform performance combined with
desired effects to finalize a synchronized plan. Leaders should determine the orbit for sUAS that
is near, but not over, the NAI that allows for best chances of positive identification of indicators
that answer the priority intelligence requirements (PIR). For LM, leaders choose the direction of
terminal attack that would likely achieve desired effects, while accounting for enemy C-UAS
systems and orientation of defensive positions. Leaders can then overlay the expected range of
systems, accounting for a return flight for sUAS and a one-way flight for LM, to identify
possible launch sites. Once a leader determines an acceptable primary and alternate launch site to
achieve desired effects, they should conduct a map or leader’s reconnaissance to determine
vehicles drop-off points, where to emplace the antenna for effective control throughout the
operation, and where to launch and recover the UA.

LM operators must account for terminal guidance pathways where the LM may drop below line-
of-sight potentially losing linkage to controls, potentially aborting without some form of AiTR
and on-board autonomy. LM and sUAS sites likely will not be the same without incurring
significant risk to both teams of operators. Leaders may use simple terrain analysis features on
ATAK or the Maven Smart System (MSS) common operational picture (COP) to understand line
of sight between locations; other aviation-centric tools can also map the effects of expected
enemy EW when building air corridors. Regardless of the tool used, leaders should understand
which locations allows stable links between operator and target so that platforms can reach their
objectives.



Operator recovering SUAS during Joint Multinational Readiness Center (JMRC) rotation
26-01.3

When planning site selection, leaders must balance efficiency of launch and recovery,
effectiveness of reaching the target area, and concealment from enemy observation. In this case,
the platoon headquarters element was 50m into the wood line and antenna was concealed under
the tree overhang, but under ideal conditions the antenna and operators would be displaced even
further from one another.

Treating LM and sUAS as Weapons, Not Aircraft

Probably the single most common training observed in almost any Infantry unit are machine gun
drills. The Weapon Squad Leaders of the battalion are almost always in an unspoken competition
to have the fastest machine gun teams who can transition from moving under assault or
approach-march load to one M240 firing on bipod as the other transitions to tripod, ammunition
pulled out of the carrying bag and attached to a starter belt, the second M24(0 moving to tripod
only when the first has picked up fire from a supported position, and finally both M240s on
tripod and in action within seconds. Upon command, the machine gun teams break down their
positions and are ready to move. As a member of weapons squad, and operator of the most
casualty producing weapon in the platoon, these gun drills are a part of everyday life so that they
become second nature. sUAS and LM have the potential to meet the importance of the machine

3 Photo courtesy of TLLM-Infantry.



gun on the modern battlefield, but only if our operators treat them the same way as our machine
guns.

A common observation from CTCs was that sSUAS and LM teams focused on the efficient launch
and recovery of systems but did not take into consideration their exposure to OPFOR who
possess comparable capabilities with SUAS. Launch sites collocated with ground control
stations, antennas, and C2 nodes or operators assembling complex drones at the short halt all
introduce risk to the unit and mission. Future adversaries will hunt our teams with similar
systems to the ones we are employing. UA teams must train tactical acumen and ground
movement fundamentals so that operators can get sUAS and LMs repeatedly to the point of need,
rather than just once before they are targeted and taken off the map.

Occupation of a launch site should be like putting a machine gun into action at a support by fire
position: rapid, well-rehearsed, and with no wasted movements. In most cases, due to enemy EW
capabilities, UAS teams should place antenna as far away as possible from their launch site as it
is the greatest vulnerability for enemy targeting. Next, the team should refine their planning
assumptions for safe launch and recovery sites and conduct leader reconnaissance of at least two
different locations. As a rule, the team should offset the bulk of their activities away from both
locations if an enemy sSUAS follows our own back to the launch site. Soldiers only deploy or
retrieve LM or SUAS when they are confident it is safe to do so. Synchronization with EW/C-
UAS teams or Soldier worn passive—detect capabilities can help determine if enemy UAS are
flying in the same vicinity; even simple actions like conducting stop, look, listen, and smell
check reduce risk.

When operators put sUAS or LM into action, they should do so expeditiously as they are likely
at the most exposed point during the entire operation. Every operator and assistant operator
should execute rehearsed tasks like powering up the Future Combat System, establishing the
antenna, conducting final flight checks, checking launch trajectory that is free of overhead
obstacles, and assembling systems. The operator should make final preparations for flight
operations at the Objective Rally Point (ORP) or assault position, and not at the support-by-fire
(SBF) position or while the commander is worried about target decay. And after every successful
launch or recovery, leaders should consider displacing to keep enemy forces guessing as they
hunt for assets at the top of their own High Payoff Target List (HPTL).



Operator assembling a company level UAS at a hasty launch site at JMRC rotation 26-01.*

The operator in this photo took over eight minutes to make the sUAS ready for flight but
identified ways to cut down the time to launch further: by organizing the carrying bag differently,
assembling certain components prior to departure from the ORP, and rehearsing his individual
movements. Next to him on the ground, his assault pack has a fully assembled FPV drone
attached, which may be employed quickly but can also be damaged during the approach march.
Leaders must balance rapid employability and protection of limited assets.

Power Management to Enable Operations

A critical skill that infantrymen must master to be successful: “machine gun math.” A weapons
squad leader must understand how many rounds each M240 started with, how many are left,
estimate the time until the main assault reaches the decisive point, and adjust rates of fire
accordingly so that the guns do not run out of ammunition; and they do this all while in contact
and under fire. As units adopt new technology that relies on battery power, leaders must
understand energy available and consumption rates, like understanding ammunition
consumption for their machine guns, to support the main effort’s assault onto the objective.

The days of “soaking” NAIs with a sSUAS to establish patterns of life or anticipatorily stationing
the LM over an objective in the hopes that the target will eventually show up, are fading. Our
adversaries know through their own combat experiences how situations dictate employment
methods. During an attritional fight with static positions, operators can send SUAS or LM to hunt
a target rich environment with expectations to eventually find a target to strike. With enough

4 Photo courtesy of TLLM-Infantry.



battery power, a unit can achieve near persistent intelligence, surveillance, and reconnaissance
(ISR) operations with even the smallest UAS, but these represent poorly effective tactical
employment planning. During a dynamic maneuver fight, where both players are actively
fighting for positions of advantage and avoiding direct fire contact or getting fixed, the
application of sSUAS and LM must be consider optimizing employment at the time and place of
critical importance to the maneuver force.

Leaders must assume there will be limited energy supply or access to power during high
intensity conflict. Leaders will need to prioritize desired effects and calculate operations
considering access to energy generation or distribution. If an SUAS uses two batteries per flight,
with each battery requiring 1 kilowatt-hour (kWh) to fully charge, and the unit has four total
batteries and a 4-kWh power bank, the unit can theoretically support two fully charged flights.
However, accounting for typical charging inefficiencies of 10-15 percent (or significantly more
in cold weather environments), the power bank may only provide enough energy to fully charge
three batteries and partially charge the fourth. This could limit the unit to one fully supported
flight and a second flight with reduced battery capacity. Such limiting factors as required charge
time impact flight hours. Units must ensure that they don’t use the sSUAS frivolously, burning
circles over an NAI when the likelihood of enemy contact is low. Additionally, units can
communicate coverage lapses to higher headquarters and request support through other
reconnaissance assets.

Employing new synchronization tools

Prior to actions on the objective, the leaders of a platoon often come together around a map or
terrain model to synchronize their scheme of maneuver. Machine gun emplacement at the
support by fire, initiation of effects, shift and lift fire signals, and triggers for bringing machine
guns forward to defend against an enemy counterattack are all critical discussion points that
improve outcomes for mission accomplishment. With the advent of sUAS and LM, Leaders at
every echelon from Squad to Brigade must ensure that they are synchronizing effects with
maneuver rather than indiscriminately striking targets, sometimes that means reimagining the
tools for synchronization.

For context, UAS operators and leaders are executing a portion of the battalion’s information
collection plan based on static order products. During the wargaming step of the military
decision making process (MDMP), staffs create synchronization matrices for each course of
action (COA) to help understand actions, counteractions, and specified tasks necessary to drive
desired effects.’> After the COA decision brief, the Synchronization Matrix (SynchMat) for the
selected COA often becomes the outline or enhancing document for the Operations Order
(OPORD), the script for the combined arms rehearsal, and the baseline from which the staff
generates other fighting products. Battalions build their Information Collection Synchronization

5 Field Manual 5-0: Planning and Orders Production. Change 1. November 2024. Table 5-8. Pg. 123.
https://armypubs.army.mil/epubs/DR_pubs/DR_a/ARN44590-FM_5-0-001-WEB-3.pdf.
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Matrix (ICSM), Fires Support Execution Matrix (FSEM), Target Synchronization Matrix,
Execution Checklist (EXCHECK) as fighting products that help achieve the commander’s intent.
As formations increase numbers of collection sensors, EW effects, and attack systems controlled
by company, platoons, and teams, units will require fighting products to keep pace with the
complexity and pace of operations.

As a trend, units still develop analog synchronization products on white boards or in PowerPoint,

which do not update as conditions evolve, and results in ISR assets burning flight time over a
position with no enemy activity. Conversely, units rigidly adhere to sequential EXCHECKSs

waiting for a trigger that never comes. At the company and platoon level, leaders need ready-to-
execute plan for collection which tasks systems so they can conduct their TLPs to execute

missions.

Battalions may adopt a new product combining the ICSM, FSEM, and Maneuver

Synchronization Matrix (MSM) into a single Warfighting System Synchronization Matrix
(WSSM). The WSSM serves as both a synchronization tool for the staff and execution product
for the UAS platoon to understand task, purpose, and timing of missions to support information
collection for the battalion. Ideally, an Al-enabled system would provide near real-time updates

on systems and munitions available, allowing the commander to make timely, data-based

decisions on the employment of multiple systems. Regularly updating the WSSM and pushing
updates to UAS operator leadership to ensure priorities for collection and targeting and

synchronizating employment of assets.
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Figure 1. Example Warfighting System Synchronization Matrix (WSSM). ¢

6 Example courtesy of TLLM-Infantry.

10




Current SynchMat format typically dictates a single task over the duration of a phase of the
operation, ignoring enemy reaction and anticipated friendly counteraction, and tracks ISR assets
separately from maneuver units. A proposed WSSM adds columns for friendly and enemy action
and aligns ISR assets to supported maneuver units. In this format, ISR assets employed are
tracked with a green/amber/red availability status. Future integration of Artificial Intelligence
tools will enable automated WSSM tools to synchronize assets with awareness as to a system’s
current location, availability for tasking, and available effects for delivery.

Conclusion

Ultimately, the introduction of sUAS and LMs should change how leaders think about
maneuvering and how to use assets can support elements across great distances without direct line-
of-sight. No longer are lower echelon units constrained to ground assets. All echelons must
consider battlefield geometry and conditions that were previously only considered at brigades or
divisions when operating large UAS or manned rotary wing aviation assets. Often during
observations on initial experimentation with these new systems, leaders become infatuated with
sensing and striking targets and fail to consider how to incorporate these tools into a scheme of
maneuver. Leaders must maintain their tactical acumen and apply the news systems effectively:
understand the capabilities and limitations of their systems, optimize their position on the
battlefield while minimizing risk to troops, understand the sustainment needs to keep these
systems, and synchronize effects with ground maneuver. If leaders train sUAS and LM like other
crew served weapon systems, the U.S. Army is on the verge of a new revolution in military affairs.
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