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JUAS-COE 

NON ORGANIC UAS TACTICAL POCKET GUIDE- ARMY 

 

THIS POCKET GUIDE PROVIDES INFORMATION USED BY BATTLE 
STAFFS INVOLVED IN PLANNING, COORDINATING, 
SYNCHRONIZING OR EXECUTING ACTIONS THAT SUPPORT THE 
EFFECTIVE EMPLOYMENT OF UNMANNED AIRCRAFT SYSTEMS 
(UAS) ON THE BATTLEFIELD.  ALTHOUGH THIS POCKET GUIDE IS 
PRIMARILY FOCUSED ON NON-ORGANIC UAS, THOSE ASSETS 
CONTROLLED AT DIVISION LEVEL OR HIGHER, BOTH ORGANIC 
AND NON-ORGANIC UAS ARE STILL NEW TOOLS TO MOST UNITS.  
UNDERSTANDING THE CAPABILITIES AND LIMITATIONS OF UAS 
CURRENTLY USED BY U.S. FORCES WILL HELP STAFFS MORE 
EFFECTIVELY USE THESE KEY ASSETS TO THE FULLEST 
POTENTIAL IN SUPPORT OF GROUND UNIT OPERATIONS. 

UAS Planning 

UAS currently bring numerous ISR and Tactical Air Support 
capabilities to Army units, providing near-real-time 
reconnaissance, surveillance, and target acquisition (RSTA) 
and fires. They can be employed on the forward line of own troops 
(FLOT), on the flanks, or in rear areas. Employed as a team, UAS and 
manned systems provide excellent reconnaissance and attack 
resolution. Most UA can be fitted with laser designators to mark targets 
and others may be armed. Other key capabilities include route, area, 
and zone reconnaissance, Battle Damage Assessment (BDA), passing 
target coordinates, teaming with manned systems, and communication 
relay.  Planning for organic and non-organic UA as an integrated 
element within the combined arms team can be challenging and is 
essential. 

Army Participates in Planning  

Division ï The division commander establishes the overall scheme of 
maneuver, tempo, and focus by fusing employment of all available joint 
and organic aviation assets. The G-2 coordinates ISR requirements with 
G-3 to ensure balanced UAS employment. The G3 is primarily 
responsible for planning and employment of UAS in support of tactical 
operations and coordinates joint assets through higher headquarters. 

Brigade Combat Team (BCT) ï UAS provide organic and non-organic 
aerial reconnaissance/ surveillance, security; tactical air support and 
communications relay capability for the BCT. 

Combat Aviation Brigade (CAB) ï The CAB Commander is the division 
senior advisor for employment of aviation assets, both manned and un- 

1 
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manned; UAS company typically launches UAS and turns over control 
to One System Ground Control Station operators in BfSB and Fires 
brigades; Tactical UAS platoons are now organized under the CAB.   

Battlefield Surveillance Brigade (BfSB) ï Organized to satisfy division 
ISR requirements and provide ISR assets to division commanders.  
Military Intelligence BN has tactical UAS company; BfSB is scheduled to 
control RQ-7B Shadow and MQ-1C ERMP assets. 

Fires Brigade ï Provides close support and precision strike capability; 
responsible for entire targeting process.  Owns tactical UAS platoon and 
will possess organic RQ-7B Shadow and integrate MQ-1C assets. 

 Air Defense Airspace Management/Brigade Aviation Element 
(ADAM/BAE) ïThe aviation planning and coordination cell organic to the 
above organizations.  Synchronizes manned and unmanned air vehicle 
operations into the scheme of maneuver; Implements Airspace Control 
Order, provides Army input to Air Tasking Order. 

Employment Planning Considerations 

Planning considerations for employing UAS are similar to those of 
ground units and are nearly identical to those of manned aviation 
assets.  The UAS LNO (or subject matter expert) facilitates the flow of 
information between UAS operations and the supported unit and 
ensures the supported unit understands UAS capabilities and 
limitations. UAS may perform multiple roles during their long missions 
as some UA have multiple sensors and weapons. The following 
missions may be assigned: 

¶ Reconnaissance ï Near Real Time combat information 

received. 

¶ Surveillance ï Area surveillance in friendly or enemy territory. 

¶ Situational Awareness and Situational Understanding:  Provide 

commanders with battlefield posture. 

¶ Security ï Reaction time and maneuver space for main body 
and area security. 

¶ Targeting ï Target detection and recognition, target 

designation and illumination and BDA. 

¶ Communication Support ï Voice and data comôs 
retransmission. 

¶ Movement Support ï Convoy security, mine/IED detection. 

Location of UAS 

Single Site ï Entire unit collocatedðbetter for command, control, 
communications, and logistics at the expense of supported unit 
coordination. 

FOUO 
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Split-Site Operations ï Usually two sites, 1) mission planning and 
control site (MPCS) usually at supported unitôs TOC, and 2) Launch & 
Recovery (L/R). 

Sustained Operations 

Various mission sets will require various crew manning schedules.  
Normal operations, 12 on 12 off, surge operations- no time schedule, 
Commanderôs discretion.  Figure 1 is the template for one crew. 

Figure 1.  Schedule Template 

Terrain Consideration 

Terrain plays a key role in both sensor effectiveness and C2. 
Manmade ï Cities, airfields, bridges, railroads, ports, power and 
telecom lines, and towers. 

Natural ï Desert terrain provides optimal conditions for UAS sensors; 
mountainous, heavily vegetated terrain greatly reduces sensor 
effectiveness.  Loss of Signal is more likely in mountainous areas 
requiring multiple GCS sites. 

Weather 

Weather conditions must be at or above those minimums prescribed for 
geo specific AORôs.  The appropriate authority in general can waive 
those requirements due to criticality of a specific combat mission.  Table 
1 describes typical UAS weather limitations. 
 

Table 1.  UAS Weather Limitations 

Weather UAS UAS Sensors 

Icing 
No deicing/anti-icing 
capability 

N/A 

Crosswinds > 15 kts 
Exceeds operational 
capabilities 

N/A 

12 14 16 18 20 22 00 02 04 06 08 10 

            

 

Shift mission with:  diagonal lines in box= 2 hrs notice / horizontal 
lines in box=14 hours notice / vertical lines in box=24 hours notice 
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Weather UAS UAS Sensors 

High winds at 
altitude > 50 kts 

Creates dangerous 
flying conditions 

N/A 

Light rain UAS can operate N/A 

Heavy rain: 2 
inches or more per 
hour 

UAS cannot operate 
Poor, unusable 
imagery 

Fog and low clouds 

UAS can operate, but 
increases the risk to 
the UA during 
takeoffs/landings 

Cannot 
Penetrate heavy 
fog/clouds 

Precipitation, Wind and Temperature ï Precipitation, wind, temperature 
all degrade the operating parameters of UAS, but icing presents a major 
dilemma as there is no de-icing capability for any UAS.  Consider 
lowering altitude in icing conditions (with 5хC of freezing and visible 

precipitation) 

Fog and Low Clouds ï Reduces the effectiveness of the payloads and 
makes landing difficult.  IR camera can easily penetrate light fog, but not 
heavy fog or clouds. These conditions require flying lower to receive 
exploitable imagery. 

Sensor Considerations ï UAS sensor/operator selects the type sensor 
that provides the best resolution and image for the mission.  Table 2 
describes sensor advantages and disadvantages. 

Table 2.  Sensor Matrix 

Advantages Disadvantages 

Electro-Optical 

Affords a familiar view of a 
scene.  

Employment of camouflage and 
concealment techniques can 
deceive the sensor.  

Offers system resolution 
unachievable in other optical 
systems or in thermal images 
and radars.  

Restricted by weather conditions; 
visible light cannot penetrate 
clouds or fog.  

Preferred for detailed analysis 
and measurement.  

Restricted by terrain and 
vegetation.  

Can provide 3 D imaging for 
better analysis 

Limited to lighted areas during 
nighttime.  
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Infrared 

A passive sensor, impossible to 
jam.  

Not as effective during thermal 
crossover (1 to 1.5 hours after 
sunrise or sunset).  

Offers camouflage penetration.  
Tactical platforms threatened by 
threat air defenses.  

Provides good resolution. Night 
imaging capability. 

Bad weather degrades quality.  

Threat Considerations 

Avoid known heavy hostile areas that have AAA or SAM capability.  
Although it is very difficult to shoot down a UA, route, altitude and 
enter/exit points should be considered in pre-mission planning.  

Rules of Engagement (ROE) 

ROE specify the circumstances and limitations under which forces 
initiate and/or continue combat engagement with other forces 
encountered.   ROE governs U.S. Forces. 

UAS Request Procedures 

Two types of UAS means of exploitation and utilization: 
 

¶ Request UAS support - that is use of UAS asset for mission. 

¶ Request physical control - that is, calling for C2 authority or 
physical management of the UA, payload and sensor. 

Three categories of UAS support:  Preplanned; Immediate; Dynamic 
Re-tasking. 

Synthetic Aperture Radar 

Near continuous SA even in 
adverse weather  

No video capability. Not supported 
by OSRVT.  

Detailed imaging of large area  
Extensive processing and 
distribution bandwidth  

Photographic-like images  Image latency based on resolution  

Ground Moving Target Indicator 

Provides increased UA 
survivability through increased 
stand-off ranges  

Additional processing may be 
required. Will miss stationary 
targets  

FOUO 
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Preplanned ï For theater-level, non-organic UAS controlled by Joint 
Force Air Component Commander (JFACC), request for direct support 
of a preplanned mission must be submitted through: 

¶ Joint Tactical Air Strike Request (DD Form 1972) 

¶ Joint Tactical Air Reconnaissance/Surveillance Request (DD 
Form 1975) 

¶ Air Support Request (AIRSUPREQ) process or other 
theater/platform specific process 

Timeline typically 12-72 hours prior to the new ATO execution period 
are considered pre-planned.  Notional ATO cycle timeline, see Figure 2. 

Figure 2.  Air Tasking Order Cycle Timeline (Notional) 

Immediate ï Requests are submitted outside ATO cycle and expedited 
through internet relay chat (mIRC), email, telephone or radio, as 
required.  For immediate mission, requests are sent directly to Air 
Support Operations Center (ASOC) or Direct Air Support Center 
(DASC) using DD Form 1972/DD Form 1975. 

Dynamic Re-Tasking ï This is a re-tasking of UA from an existing 
mission to a new target based on published priorities and criteria.  
Reasons for re-tasking include troops in contact, high priority target 
opportunity.  Minimum information required to begin dynamic re-tasking 
includes: 

¶ Priority of use 

¶ Call sign 

¶ Routing 

¶ ACM 

¶ Required altitude 

¶ Weapons considerations 

FOUO 
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Figure 3 depicts a battalion dynamic re-tasking request of MQ-1C UAS 
to support TIC. 

Figure 3.  Dynamic Re-Tasking UAS Request 
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UAS Employment 

 

In general, employment of UAS support of tactical operations 
falls into two major categories:  ISR and Tactical Air Support.  
Specific employment of UAS capabilities and platforms are a 
function of enemy, terrain, weather, troop location, support, time 
availability, and civil considerations (METT-TC). 

ISR Missions ï ISR is an activity that synchronizes and integrates the 
planning and operation of sensors, assets and processing, exploitation, 
dissemination systems in direct support of current and future operations.  
UAS ISR missions are broadly considered tactical air reconnaissance or 
surveillance. 

Reconnaissance ï Reconnaissance missions obtain combat information 
about enemy and indigenous population activities and resources 
through sensor payloads. 

Route Reconnaissance ï Is the directed effort to obtain detailed 
information of a specified route and all terrain from which the enemy 
could influence movement along that route.  UAS, with multi-sensor 
capabilities, are well-suited to reconnoiter the front, flanks and rear 
providing early warning, ambush detection, and over watch.  Additional 
UAS support roles are: ground element over watch, trafficability 
assessment, landing site and hazard location, threat and suspicious 
item identification.  The best results occur when synchronized and 
commanded by ground elements.   

Critical information needed from the unit commander: 

¶ Start Point, Release Point and designated route time of 
mission, start to finish 

¶ Critical Points identified 

¶ Intelligence Preparation 

¶ Any constraints or restrictions 

¶ Weather 

¶ Type of unit or vehicles expected to use the route, specify 
day/night 

General schematic of a route reconnaissance overlay is depicted in 
Figure 4. 

 
 
 
 

2 
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Figure 4.  Route Reconnaissance (FM 3-04.155 Jul 09) 

Zone Reconnaissance ï Is the directed effort to obtain information 
concerning all routes, obstacles, terrain, enemy forces within a zone 
defined by boundaries.  Used when existing knowledge of terrain is 
limited, combat operations have altered the terrain, boundaries are 
restricted or when the enemy situation is vague.  Often time consuming, 
covering extensive distances ahead of ground forces in well coordinated 
zones which dictates special considerations for air assets.  Planning 
considerations are similar to route reconnaissance though multiple 
teams (manned and unmanned) operate abreast.  Figure 5 illustrates 
the zone reconnaissance. 

FOUO 
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Figure 5.  Zone Reconnaissance (FM 3-04.155 Jul 09) 

Area Reconnaissance ï Primary difference between zone and area 
reconnaissance is the nature (restrictive versus permissive) of the 
boundaries.  Flanks of the overall objective area are secured, then 
recon can be directed inward.  Figure 6 Depicts a typical area 
reconnaissance where the UAS has conducted an initial recon over the 
general area of interest (AO Leavenworth) followed by a route recon of 
the movement corridors, finishing with recon outside the AO after 
friendly forces advance. 

FOUO 
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Figure 6.  Area Reconnaissance (FM 3-04.155 Jul 09) 

Aerial Surveillance ï Is the systematic observation of aerospace, 
surface or subsurface areas, places, persons or things, by visual, aural, 
electronic, photographic or other means to collect information.  UAS are 
ideal platforms as these missions are more passive, long duration, and 
persistent watch often requiring a low signature asset to avoid enemy 
detection.    

Surveillance of a Specified Area ï usually target area or buildings which 
are areas of interest to operational forces.  UAS can send FMV 
continuously to ground elementsô One System Remote Video Terminal 
(see Figure 7). 
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Figure 7.  Surveillance of a Specified Area (FM 3-04.155 Jul 09) 

Long Endurance Surveillance ï enables continuous surveillance of 

avenues of approach, Named Areas of Interest, Target Areas of 
Interest, decision point and other mission critical areas. 

Figure 8.  Long endurance surveillance (FM 3-04.155 Jul 09) 

Tactical Air Support ï UAS missions in direct support of ground forces 

and executed in direct assistance to land operations.  Following 
categories support this mission:  Security; Armed Reconnaissance; 
Strike; Strike Coordination and Reconnaissance (SCAR). 

Security Operations ï To orient on the force, area or facility being 

protected and included all measures taken by a command to protect 
itself from surprise, provocation, espionage, sabotage or observation by 
the threat. 

FOUO 
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UAS Support to Security Missions 

¶ Contribute to and share the common operational picture (COP) 

¶ Provide early and accurate information (e.g. enemy approach) 
to protected force 

¶ Maintain persistent surveillance on avenues of approach 

¶ Gain and maintain enemy contact to ensure continuous 
information flow 

¶ Report enemy activity 

¶ Destroy, repel or suppress enemy reconnaissance units 
without decisive engagement 

¶ Impede and harass the enemy with indirect fires 

¶ Guide reaction forces 

Security Missions Definitions 

¶ Screen ï Primary purpose of a screen is to provide early 
warning to the main body; defensive in nature with observation 
posts (OPs) and surveillance patrols.  UAS superior mobility, 
day and night TA capabilities, long-range digital or voice 
communication or RETRANS, and video sensors make them 
ideally suited for screen missions. UAS units may conduct 
screen operations independently, as part of a team, or as an 
integral part of a larger ground unit's task organization. UAS 
may be used as an extension of ground surveillance to see-
over-the-next hill, or may be employed in support of a series of 
OPs by providing air patrols en route between Ops. 

¶ Guard ï Differs from screen in that a guard forces has enough 
combat power to defeat, cause the withdrawal of, or fix the 
lead elements of an enemy ground force before it can engage 
the main body with direct fire.  UAS may perform 
reconnaissance, maintain continuous surveillance of threat 
avenues of approach, maintain contact with threat forces, 
maintain contact with the lead combat element, destroy/repel 
threat reconnaissance, security or ground forces, and locate 
and cause the threat main body to deploy, determining its 
composition and direction of travel. 

¶ Cover ï A covering force accomplishes all the tasks of 
screening and guard forces but is self-contained.  UAS 
normally conduct screen or zone reconnaissance missions as 
part of a larger force.   

¶ Area Security ï Operations that may be offensive or defensive 
in nature.  Recon and security for designated personnel, 
airfields, unit convoys, facilities, main supply routes, lines of 
communication, equipment and critical points.  UAS may 
maintain surveillance of avenues of approach into AO, 
maintain contact with threat or belligerent forces, defend the 

FOUO 
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protected force or facility, deter/destroy enemy forces 
conducting mortar, rocket, or ambush attacks, protect MSRs 
and convoys, prevent threat forces from acting against friendly 
forces in other AOs, support presence operations, and react to 
civil disturbances. 

¶ Local Security ï Includes any local measure taken by the units 

against enemy actions.  Involves avoiding detection by the 
enemy or deceiving the enemy about friendly positions and 
intentions.  UAS employed in support of local security missions 
would be best employed as reconnaissance and surveillance 
assets performing similar missions as described for area 
security. 

¶ Armed Reconnaissance ï A mission with the primary purpose 
of locating and attacking targets of opportunity, i.e. enemy 
material, personnel, facilities in assigned general areas or 
assigned ground communications routes, not for the purpose 
of attacking specific briefed targets. 

¶ Strike ï A mission to attack or damage or destroy an objective 

or a capability.  Strike missions include close air support 
(CAS).  UAS integration into a CAS is done by a JTAC.  UAS 
video provides JTAC SA required to deploy weapons on target 
possibly using UAS weapons.  Figure 9 depicts a strike profile. 

 

Figure 9.  Strike (FM 3-04.155 Jul 09) 

Strike Coordination and Reconnaissance (SCAR) ï A SCAR mission is 

flown for the purposes of detecting targets and coordinating or 
performing attack or reconnaissance on those targets.  UAS can provide 
SCAR tasks such as locating, cross cueing, identify moving targets, 
passing target updates, sequencing other aircraft, buddy laze for 
manned aircraft, kinetically engage targets with its own weapons, and 
conduct BDA.  Two options are depicted below in Figure 10 and 11. 
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Figure 10.  Autonomous Engagement 
(FM 3-04.155 Jul 09) 

 

Figure 11.  UAS ñBuddy Lazeò Cooperative Engagement between 
AH-64D and an MQ-1C 
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Airspace Command and Control (AC2) 

 

Airspace C2 balances various demands competing for 
airspace use without unnecessarily hindering the application 
of combat power.  Planners must emphasize flexibility and simplicity to 
maximize the force effectiveness using the system. The Commanderôs 
OPLAN, the airspace control plan (ACP), the airspace control order 
(ACO), and the air tasking order (ATO) are major elements of this 
process for coordinated airspace operations. 

 AC2 elements, within the theater air ground system (TAGS) and Army 
air-ground system (AAGS), form vertical and horizontal links that 
coordinate, disseminate and synchronize airspace control requirements.  
The TAGS combines each serviceós airspace management system but 
is not a complete and separate system for airspace management within 
a theater of operations.  UAS mission planners must be familiar with 
each serviceós AC2 composition and structure to understand their 
relationship to the TAGS. Figure 13 depicts the Army Air Ground 
System. 

The AAGS is the Army's control system for synchronizing, coordinating, 
and integrating air operations with the ground units IAW the 
commander's scheme of maneuver. It initiates, receives, processes, and 
executes requests for air support; and disseminates information and 
intelligence produced by aerial assets. Army components include 
Command Post (CP) effects coordinators, air missile defense elements, 
aviation elements, BCT ADAM/BAE, Division AC2 cells, Corps AC2 
section and liaison elements. 

Army Airspace Command and Control (A2C2) ï Is the airspace 
management component of AAGS.  The A2C2 system outlines the 
Armyôs integration of airspace usage and C2 within the TAGS.  Users of 
airspace include:  manned aircraft; UAS; air defense systems; fires; joint 
and combined air and ground forces. 

Airspace Management ï The Airspace Control Authority (ACA), 
appointed by the Joint Force Commander, coordinates, integrates, and 
regulates the use AO airspace which increases force effectiveness and 
minimizes fratricide risk. Additional duties include establishing broad 
policies and procedures for airspace control; establishing the airspace 
control system and integrating host-nation and multinational forces; 
developing the airspace control plan; and implementing the airspace 
control plan through the airspace control order.  

Documents that support and are critical for executing airspace 
control: 

Airspace Control Plan (ACP) ï developed by the airspace control 
authority and approved by the JFC.  

3 
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Airspace Control Order (ACO) ï Is developed from the airspace control 
plan.  The ACO provides effective times, altitudes, distances and 
controlling agencies for airspace control measures. It directs the use of 
joint airspace and details the approved requests for airspace control 
measures. 

Air Tasking Order (ATO) ï The ATO is a detailed order developed daily 
by the JFACC that describes and directs the overall air operation.  This 
order provides the details for individual sorties to include targets, 
mission timing, weapons loads, air refueling data, call signôs, and 
special instructions. The ATO directs tactical identification friend or foe 
(IFF) use and assignments in each theater while projecting ground 
combat movements. 

Air Defense Plan (ADP) ï air defense commander along with other 
services develops, integrates, and distributes the JFC-approved air 
defense plan.  The air defense plan includes sensor employment, 
identification procedures, engagement procedures, defensive airspace 
control procedures, weapon control procedures, early warning 
dissemination, location and type of enemy/friendly air and missile 
forces. 

Types of AC2 ï Airspace Control Procedures (ACPs) and systems need 
to accommodate these methods based on component, joint, and 
national capabilities and requirements. Positive control, conducted by 
elements designated by the ACA, relies on radars, other sensors, 
identification, friend or foe (IFF)/selective identification feature (SIF), 
digital data links, and other elements of the air defense system to 
positively identify, track, and direct air assets. Normally, the BCT does 
not have the capability to provide positive control unless augmented 
with an air traffic services (ATS) support package. Procedural control 
relies on previously agreed to and disseminated airspace control 
measures; these may include rules of engagement (ROE), restricted 
operating areas/zones (ROA/ROZ), standard use Army aircraft flight 
route (SAAFR), aircraft identification maneuvers, fire support 
coordinating measures (FSCM), Minimum Risk Routes (MRR), high-
density airspace control zones, and coordinating altitudes. 

Airspace Control Terms 

Air Control Point ï is a point easily identified on the terrain or an 
electronic navigation aid used to provide necessary control during air 
movement.  It is a graphic control measure used to segment an air 
corridor similar to checkpoints on a ground route. 

Air Corridor ï an air corridor is a restricted air route of travel at or below 
the coordinating altitude specified for use by friendly aircraft to avoid 
friendly fire and de-conflict artillery-firing positions with aviation. 
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Coordinating Altitude ï is a procedural airspace control method 
specified in the ACP used to separate fixed and rotary-wing aircraft.  
This method determines an altitude below which fixed-wing normally will 
not fly and above which rotary-wing will normally not fly. 

Kill Boxes ï is a three-dimensional fire support coordinating measure 
(FSCM) used to facilitate the expeditious air-to-surface lethal attack of 
targets, which may be augmented by or integrated with surface-to-
surface indirect fires. 

Restricted operating zones/areas (ROZ/ROA) ï is airspace of defined 
dimensions created in response to specific operational situations (e.g. 
UAS launch and recovery zone) or requirements within which the 
operation of one or more airspace users is restricted. 

ROZ/ROAôs can be established over areas where combat operations 
are likely to involve a mix of air vehicles are likely to be employed (e.g. 
over urban operations areas) and disseminated throughout theater 
using the ACO.  Information about the ROZ includes contact frequency 
for the aircraft desiring to transition through the ROZ.  The BCT Fires 
Support Element coordinates and tracks all fires and aviation activity in 
the ROZ/ROA. Figure 12 is a representation of a ROZ. 

 
 
 

 

 

 

 

 

 

 

                   Figure 12.  Example ROZ/ROA Diagram 
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Zone Reference Systems ï Ground units can develop a zone reference 
system, using security zones based on unit boundaries, population 
densities, geographical areas, or any system that facilitates airspace 
deconfliction for maneuver elements.  Example of a zone is depicted in 
Figure 13. 

                   Figure 13.  Example of a Security Zones 

Common Reference System ï provides a universal perspective with 
which to define specific area of the battle space, enabling commanders 
to efficiently coordinate, deconflict, and synchronize surface attacks.  
Common geographic system (CGRS) is used by the Air Force, whereas 
the Army has chosen to use a zone method based on the operational 
picture.  Another system, called the Global Area Reference System 
(GARS) has been approved for joint use by the Department of Defense.  
Examples of GARS and CGRS is depicted in Figures 14 and 15 
respectively. 
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