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SUBCOURSE OVERVIEW
This subcourse is designed to teach you the function, composition, placement, and site configurations of signal nodes; and the planning procedures for the relocation and reestablishment of support for a tactical command post (CP).
The prerequisite for this course is that you are a graduate of the Signal Officer Basic Course (SOBC).
This subcourse reflects the doctrine which was current at the time it was prepared.  In your own work situation, always refer to the latest official publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.
TERMINAL LEARNING OBJECTIVE

ACTION:
You will describe the factors involved in signal node selection and describe the planning procedure involved in the move of a tactical CP.

CONDITION:
Given this course.

STANDARD:
To demonstrate competency of this subcourse, you must achieve a minimum of 70 percent on the subcourse examination.
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LESSON 1

FUNCTION AND COMPOSITION OF A SIGNAL NODE
Critical Task: 01-7113.04-9003

OVERVIEW

LESSON DESCRIPTION:
In this lesson, you will learn about the functions and composition of signal nodes.
NETWORK LEARNING OBJECTIVE:
ACTION:
Describe the functions and composition of signal nodes.
CONDITION:
You will have this lesson material, paper, pencil, and no supervisor.
STANDARD:
To demonstrate competency on this lesson, you must achieve a minimum of 70 percent on the subcourse examination.

REFERENCES:
FM 11-55, MSE Operations; JCS Publication 6-05.2, 3, and 4, Manual for Employing Joint Tactical Communications Systems.

INTRODUCTION

1. 
FM 100-5 details the five tenets of Army operations-initiative, agility, depth, synchronization, and versatility.  All of these tenets depend on reliable and flexible communications.  The Signal Corps' mission is to provide the field commander with quality communications.  This permits him to exercise command and control (C2) over the forces needed to seize and retain the initiative thereby leading to the defeat of the enemy forces.

2.  
Communications are a weapons system and contribute to the combat power available to the commander; thereby, enabling him to bring to bear the maximum force, at the required place, at the correct time.
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3.  
Tactical communication networks are dynamic; therefore, as the battle develops and maneuver units are repositioned by the Corps commander, so the communications network too must modify, in order that the communications overlay supports the operational overlay.  Figure 1-1 shows a corps network of area nodes and demonstrates the relocation of the corps reserve, Nodes 41 and 43, forward to support the increased needs for communications in particular sectors.  Node 41 has been relocated to the south of the forward edge of the corps area, and Node 43 further forward to support one of the Corps' divisions.  Similarly, should less communication support be required, then area nodes may be removed to the Corps rear area, to act as reserves.
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Figure 1-1.  Corps Area Node Deployment
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FUNCTIONS AND COMPOSITION OF AN AREA NODE

4.  
A communication network consists of two elements: area nodes and extension nodes; each of them having a different function.

5.  
An area node is a group of signal facilities located at a junction point of a communications system where management, control, and direction of the flow of communications can be exercised.  The area node contains automatic switching, technical control and radio and multiplexing equipment for external communications.  The automatic switching equipment functions as a tandem switch, routing calls from one trunk link to another.  The area nodes form the backbone of the grid network and are interconnected by multichannel equipment.  Area nodes, therefore, do not normally support subscribers directly with wire line communications and telephones (other than signal control elements), but they do link all subscribers and extension nodes in to the network with multichannel systems.  The siting/displacement of an area node is not restricted to a specific user, but to the best location for many units to have access.  Multichannel systems connect extension nodes to an area node, linking them into the common-user, automatic switching system.  The area signal companies in the division signal battalion or corps/theater signal brigade install the area nodes.  With the fielding of MSE, there are two types of area nodes: at echelons corps and below (ECB) -the node center (NC), and at echelons above corps (EAC) -the area node.

a.  
The theater/corps area node contains the TRI-TAC family of automatic switches and is provided by the theater or EAC signal brigade.  The area nodes comprises the following equipments:

(1) 
Circuit switch (AN/TTC-39A or AN/TTC-39D).
(2) 
Message switch (AN/TYC-39).
(3) 
Maintenance shelter.

(4) 
Operations shelter.

(5) 
Technical control.

(6) 
Radio/multiplexing equipment.

b.   
The ECB node center (NC)(AN/TTC-47) contains the MSE family of automatic switches and is provided by the corps signal brigade or divisional signal battalions.  The NC is contained in S250 shelters mounted on HMMWVs and consists of the following equipments:

(1) 
Operations shelter.

(2) 
Switching group.
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(3) 
Nodal management facility (AN/TYQ-154).
(4) 
Four LOS vehicles (AN/TRC-190(V3)).
(5) 
Radio access unit (AN/TRC-198).
EXTENSION NODE FUNCTIONS AND COMPOSITIONS

6.  
The extension node is a group of communications facilities located at a terminal point within a communications network.  The extension nodes support a CP and allow users to access the area system.  It provides switching facilities (message and circuit), technical control, and a multichannel link to an area node.  The Signal Corps unit providing the extension node installs and operates all of the equipment listed above, but is not required to provide, install, or operate any terminal device.  At ECB extension nodes, telephones, facsimiles, computers, and so forth, are install, operated and maintained by the user.  EAC extension nodes have Signal Corps cable teams who are responsible for the laying of all telephone cables and instruments.  Just as there are two types of area nodes, so there are two types of extension nodes; the theater/EAC extension nodes -large and small, and the ECB extension nodes: the large extension node (LEN) and the small extension node (SEN).  EAC extension nodes are found throughout the theater supporting army level commands and units.  ECB extension nodes will be established throughout the corps and division area (see Figure 1-2) supporting unit headquarters.  The size of the extension node is determined by the size of the CP to be supported.  Large extension nodes support ARFOR or DISCOM size headquarters and small extension nodes support combat service support (CSS) size headquarters at EAC, or Division and Brigade CPs at ECB.

a.  
The EAC large extension node is similar to the area node and is contained in S280 shelters mounted on M35 trucks, and comprises the following equipments:

(1) 
Switching equipment (AN/TTC-39A/D).

(2) 
Maintenance shelter.

(3) 
Operations shelter.

(4) 
Technical control.

(5) 
Radio/multiplexing equipment 
SS0139
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Figure 1-2.  Typical division extension switch deployment

b.  
The ECB large extension node (LEN) comprises of similar switching equipment as the NC, but a different version of line-of-sight (LOS), radio transmission system.  The equipment in a LEN comprises:

(1) 
A switching group.

(2) 
An operations group.
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(3) 
A nodal management facility.

(4) 
Multichannel LOS equipment (AN/TRC-190(V4)).

c.  
The EAC small extension node (SEN) comprises:

(1) 
A switching shelter (AN/TTC-48).

(2) 
Multichannel LOS equipment (AN/TRC-173/174).

d.  
The ECB small extension node (SEN) comprises:

(1) 
Switching shelter (AN/TTC-48).

(2) 
Multichannel LOS equipment (AN/TRC-190(V1)).

SS0139
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LESSON 1

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.
1.  
The Signal Corps' mission is to-

A.
Provide communications

B.
Assist the commander

C.
Provide the field commander with quality communications

D.
Provide the commander with assistance

2.   
A communication network consists of two elements.  What are they?

A.
Communications personnel and vehicles

B.
Men and equipment

C.
Radios and telephones

D.
Area nodes and extension nodes

3.   
An area signal node contains-

A.
Automatic switching, technical control, radio, and multiplexing equipment

B.
Management, switching, and LOS shelters

C.
Automatic switching, technical control, and radio equipment

D.
Switches and LOS equipment

4.   
Area signal nodes support subscribers.

A.
True

B.
False
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5.  
What is an extension node?

A.
A group of communications facilities located at a terminal point within a communications network

B.
A node which provides tandem routing

C.
A central switching point

D.
A group of subscribers

6. 
What two types of extension nodes are there in an ECB network?

________  ________  ________  and  ________  ________  ________
7.   
What determines the size of the extension node to be deployed?

A.
Where it will be going

B.
The number of staff users

C.
The size of the CP to be supported

D.
The number of vehicles allowed

8.  
The multichannel LOS equipment found at an ECB small extension node is-

A.
AN/TRC-190(V1)

B.
AN/TRC-190(V2)

C.
AN/TRC-190(V3)

D.
AN/TRC-190(V4)

9.    
The switching equipment located at an EAC extension node is-

A.
AN/TTC-39D

B.
AN/TTC-46

C.
AN/TTC-42

D.
AN/TYC-39

SS0139
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10.   
Area nodes form the backbone of the grid network.

A.
True

B.
False
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LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback
1.
C. 
Provide the commander with quality communications.

The Signal Corps' mission is to provide the field commander with quality communications (page 1-1, para 1).
2.     
D.
Area nodes and extension nodes.

A communications network consists of two elements: area nodes and extension nodes; each of them having a different function (page 1-3, 
para 4).
3.     
A.
Automatic switching, technical control, radio and multiplexing equipment.

The area node contains automatic switching, technical control, radio, and multiplexing equipment for external communications (page 1-3, para 5).
4.   
B.
False.

Area signal nodes therefore do not normally support subscribers directly with wire line communications and telephones (page 1-3, para 5).
5.          
A.  
A group of communications facilities located at a terminal point within a communications network.

The extension node is a group of communication facilities located at a terminal point within a communications network (page 1-4, para 6).
6.
Large extension nodes and small extension nodes (page 1-4, para 6).
7.
C.   
The size of the CP to be supported.

The size of the ECB extension node is determined by the size of the CP to be supported (page 1.4, para 6).
SS0139
1-10
8.  
A.  
AN/TRC-190(V1).
Multichannel LOS equipment AN/TRC-190(V1) (page 1-6, para 6(4)).
9.    
A.
AN/TTC-39A/D.

Switching equipment (AN/TTC-39A/D) (page 1-5 para 6(1)).
10.   
A. 
True.

The area nodes form the backbone of the grid network and are interconnected by multichannel equipment (page 1-3, para 5).
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LESSON 2

PLACEMENT OF A SIGNAL NODE

Critical Task: 01-7113.04-9003

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn about the placement of area and extension signal nodes.
NETWORK LEARNING OBJECTIVE:

ACTION: 
Describe the factors to be considered when placing signal nodes.

CONDITION: 
You will have this lesson material, paper, pencil, and no supervisor.

STANDARD: 
To demonstrate competency on this lesson, you must achieve a minimum of 70 percent on the subcourse examination.

REFERENCES: 
FM 11-55, MSE Operations; JCS Publication 6-05.2, 3, and 4, Manual for Employing Joint Tactical Communications Systems.

INTRODUCTION

1.  
The placement of a signal node is dependent upon its function, and any tactical and technical limitations appropriate to the location and situation.  Area nodes do not support CPs, and extension nodes do not perform tandem routing.

2.  
Each type of node requires different factors to be considered when planning their placement.

PLACEMENT OF AN AREA NODE

3.  
The area node is a part of the backbone grid network, and provides the extension nodes with access to the trunk network.  Area nodes are thus laid out across the battlefield in such a way that they provide area coverage for the whole of the corps area, and not one particular CP.  The communications overlay includes both area and extension nodes and must support the tactical situation.
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4.  
The first stage in establishing a communication overlay is the production of a subscriber density overlay showing the locations of the CPs and displaying the concentration of mobile users.  These locations have an impact on the placing of area nodes, since each area node can only terminate a finite number of extension links.  Additionally, the range of the LOS radios should be considered in order that the extension node can electronically reach the area node.  The second stage is to assess the tactical situation.  For obvious reasons: site defense, the EW threat, and their susceptibility to attack, area signal nodes should not be situated on or close to the FEBA.
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Figure 2-1.  Area node site location.

5.  
On completion of these two stages, the planner can then select possible area signal node sites from the map.  This initial selection takes the form of a six-digit grid coordinate, or circular area centered around a feature, village or junction into which the area node will be placed.

SS0139
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6.  
The node platoon leader then conducts his recon of the vicinity.  On the ground he can select the best position for the node from within the general location given to him (Figure 2-1).  During the recon, the platoon leader looks at the terrain; it should be accessible, have flat and level areas for the positioning of vehicles and provide overhead cover for concealment from aerial observation.  The node should be able to leave the site in a hurry, if needed, and in all types of weather.  The LOS vehicles require good take-off angles for their multichannel links and may therefore be required to be sited on surrounding high ground.  The platoon leader should check the profile of each link, and look at sites for the antennas, ensuring that nothing is blocking the path.  Should down-the-hill (DTH) radios be used, then their profiles too must be checked.  An important consideration for the platoon leader is that of site defense.  Is the site defensible?  The subject of defense will be looked at in more detail later this lesson.  The final requirement for the platoon leader is the sketching of a site map and production of a strip map for the drivers to follow to the new site.

EXTENSION NODE PLACEMENT

7.  
The role of extension nodes is to provide access to the trunk network for the CP or TOC that they are supporting.  The location of the CP is the responsibility of the unit and not the Signal Corps.  The Brigade or Battalion Signal Officer (BSO) must ensure that details of future locations are passed to the supporting area signal commander as soon as possible.

8.  
Command posts will invariably be sited with regards to survivability from attack, either from the air or land, and therefore may not be in the best location for communications, for example, inside buildings, or in low lying densely wooded valleys.  The BSO must advise his commander on the possible implications that a poor communications site may have on his ability to command and control his forces.

9.  
In the event that the CP is sited in a poor communications site, the multichannel radio must be remoted to a better communications site in order that the CP can gain access to the backbone network.  This will probably be on surrounding higher ground.  There are technical limitations as to how far the equipment can be remoted.  Cable can be utilized for distances up to a quarter of a mile.  For distances up to 10 miles, super high frequency (SHF) down-the-hill radio should be used.
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Figure 2-2.  Remoting of LOS from SEN.

10.  
While the multichannel radio equipment can, if required, be remoted from the CP site, it is important that the extension node switch is located as close to the CP as possible.  Placing the extension switch inside the CP secure compound is the best option.  By locating the extension switch alongside the supported TOC, it has the benefit of reducing the amount of wire the user has to lay; thereby, enabling the CP to be operational quicker.

11.  
Wherever possible, the use of "habitual relationships"  (the same extension node supporting the same TOC) should be fostered.  This habitual relationship has many benefits:

a.
The extension node team feel they are part of the TOC.

b.
The commander gets to know the Signal Corps soldiers in the extension node.

c.   
The extension node team gets to know how the TOC operates and can therefore better serve it.

SS0139
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d.  
The team's administrative requirements, for example, rations and POL can better be met.

12.  
TOCs will jump often, possibly twice per day.  The extension node team chief or unit BSO should deploy with the jump team and conduct a detailed communication recon prior to the arrival of the extension node.  This benefits the TOC through reduced set-up time.

DEFENSIVE CONSIDERATIONS

13.  
Extension nodes will comply with the defensive measures taken at their respective TOCs.  Area nodes in isolated areas, however, must have good physical security.  This security can best be attained by having a perimeter defense to prevent entry to unauthorized personnel.  A lax or ill prepared defense make the site a good target for enemy action.  The best prevention against surprise attack is an alert, effective defensive posture.  The extent of fortification or other defensive measures will be governed by the following factors:

a.  
Terrain.  To defend against enemy attack, take advantage of natural terrain.

b.  
Vulnerability.  Location of site with relation to the enemy forces will influence the defensive measures required.

c.  
Tactical and logistical requirements.  The availability of personnel and equipment must be considered when planning perimeter defenses.  If the site cannot be reached by vehicle, air resupply operations will be required.

d.  
Defense of the site.  A well prepared defense will give advance warning of attackers, reduce the number of possible approach routes, and assist in delaying or denying penetration by the enemy.  Procedures which permit economy of security without serious reduction in the defense provided, are of special interest to area nodes due to the number of personnel available at these sites.

14.  
The selection of an area node site is dictated by many factors.  Where possible, the site should be an area with open ground, or ground that can be easily cleared, to permit good fields of observation and fire.  The use of natural obstacles that prevent or delay entry into the area is desirable.  When the site is isolated, the area should be large enough to land a helicopter for resupply or evacuation.

15.  
Every consideration must be given to the use of natural and manmade obstacles in preparing the site defense plan.  Natural obstacles are desirable because they require less time and effort to improve and maintain.  Artificial obstacles, such as barbed wire or concertina wire, should include improvised booby traps, trip flares or other simple sound devices such as tin cans to give warning of personnel attempting to breach the obstacles.  A number of field expedient traps, such as punji stakes are effective devices for improving
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perimeter defenses.  Available standard antipersonnel mines and/or claymore mines are extremely efficient obstacles.  Obstacles should extend 360 degrees around the perimeter and be covered by fire.

16.  
Definite areas of responsibilities are necessary to prevent confusion and to ensure a coordinated effort on the part of all personnel in event of an attack.  Organization for defense and actions to be taken must be planned in advance, established as SOP and be periodically rehearsed.

SS0139
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PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.   
What is the first stage in establishing a communications overlay?

A.
Conducting a site recon

B.
Production of a subscriber density overlay

C.
Production of a tactical overlay

D.
Profile each LOS link

2.  
During the recon, the platoon leader looks at the terrain.  It should be ___________,
have flat and ________ areas for the positioning of vehicle and provide _________  cover for concealment from _________ observation.

3.   
LOS vehicles are sited on high ground.

A.
True

B.
False

4.   
The location of the CP is the responsibility of the-

A.
Unit

B.
BSO

C.
Commander

D.
Team chief
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5. 
The distances that the LOS terminal can be remoted from the CP are __________ for


cable, and ________ for SHF radio.

A.
1/2 mile and 20 miles

B.
20 miles and 1/2 mile

C.
1/4 mile and 10 miles

D.
10 miles and 1/4 mile

6.   
Where should the extension node switch be sited?

A.
As far from the CP as possible

B.
Under cover

C.
Near the LOS terminal

D.
As close to the CP as possible

7.   
What is meant by a "habitual relationship"?

A.
Extension nodes supporting different TOCs

B.
Obeying orders

C.
The same extension node supporting the same TOC

D.
Always doing the same thing

8.  
How is good physical security attained?

A.
Minefields

B.
Good camouflage

C.
A perimeter defense to prevent entry to unauthorized personnel

D.
An alert site

SS0139
2-8
9. 
The extent of fortifications or other defense measures is governed by what four factors?

A.
Availability of water, rations, communications, and the tactical situation

B.
Site location, site defense, site access, and communications

C.
Terrain, vulnerability, tactical and logistical requirements, and defense of the site.

D.   
Ground, location, tactical situation, and enemy location

10.
The organization for site defense and actions to be taken in the event of enemy action must be?

A.
Planned in advance, established as SOP, and be periodically rehearsed

B.
Planned in detail and written down

C.
Carried out quickly

D.
Carried out often
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LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
B. 
Production of a subscriber density overlay.

The first stage is the production of a subscriber density overlay (page 2-2, para 4).
2.     
Accessible, level overhead, aerial

During the recon, the platoon leader looks at the terrain; it should be accessible, have flat and level areas for the positioning of vehicles and provide overhead cover for concealment from aerial observation 
(page 2-3, para 6).
3.      
A. 
True.

LOS vehicles require good take-off for their multichannel links and will therefore require to be sited on surrounding high ground 
(page 2-3, para 6).
4.      
A. 
Unit.

The location of the CP is the responsibility of the unit or formation and not the Signal Corps (page 2-3, para 7).
5.     
C. 
1/4 mile and 10 miles.

Cable can be utilized for distances up to a quarter of a mile, for distances up to 10 miles down-the-hill radio (SHF) should be used 
(page 2-4, para 9).
6.    
D.  
As close to the CP as possible.

While the multichannel radio equipment can (if required) be remoted from the CP site, it is important that the extension switch is located as close to the CP as possible (page 2-4, para 10).
SS0139
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7. 
C. 
The same extension node supports the same TOC.

Wherever possible, the use of "habitual relationships" (the same extension node supporting the same TOC) should be fostered (page 2-5, para 11).
8.   
C. 
A perimeter defense to prevent entry to unauthorized personnel

This security can best be attained by having a perimeter defense to prevent entry to unauthorized personnel (page 2-5, para 13).
9.     
C. 
Terrain, vulnerability, tactical and logistical requirements, and defense of the site.

The extent of fortification or other defense measures will be governed by the following factors: terrain, vulnerability, tactical, and logistical requirements, and defense of the site (page 2-5, para 13a, b, c, and d).
10.  
B. 
Planned in detail and written down.

Organization for defense and actions to be taken must be planned in advance, established as SOP, and be periodically rehearsed (page 2-6, 
para 16).
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LESSON 3

SITE CONFIGURATIONS

Critical Task: 01.7113.04-9003

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn about the configurations of area node and extension node sites.

NETWORK LEARNING OBJECTIVE:

ACTION: 
Describe signal node site configurations.

CONDITION: 
You will have this lesson material, paper, pencil, and no supervisor.

STANDARD: 
To demonstrate competency on this lesson, you must achieve a minimum of 70 percent on the subcourse examination.

REFERENCES: 
FM 11-55, MSE Operations; JCS Publication 6-05.2, 3, and 4, Manual for Employing Joint Tactical Communications Systems.

INTRODUCTION

1.  
Area signal nodes and extension signal nodes have differing functions; it therefore follows that they also have different configurations.  This lesson will discuss the different configurations found at EAC and ECB area and extension node sites.

AREA NODE CONFIGURATIONS

2.  The configuration of an area node is dependent upon the equipment in use.  Within the EAC environment, this will be TRI-TAC and at ECB, it will be MSE.  The configurations of each, therefore, will be similar in theory, but significantly different in practice.  Figure 3-1 shows a typical ECB area node configuration.
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3.  
The core of an area node is the switching shelter(s).  It is these shelters that execute the call connection and call processing functions.  At EAC, there is only one shelter the AN/TTC-39A/D, with all of the functions associated with switching taking place there.  At ECB there are two shelters: the operations shelter, and the switching shelter.  Within the operations shelter are the routing and switching processors and the operator interface.  The switching shelter contains the trunk encryption devices and the switching matrixes.
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Figure 3-1.  Area signal node site configuration.

4.  
An EAC area node will normally also include an AN/TYC-39 message switch as part of its generic configuration.  This acts as a store and forward facility for message traffic between users.  Also part of the node are the prescribed load list (PLL) and maintenance shelters.

5.  
The area node manager has a separate shelter in order to carry-out local nodal management functions applicable to that area node.  Within this shelter are the status boards, voice terminal and management tools, that the site commander requires to effectively command and control his node.  The management tool differs between echelons.

SS0139
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EAC utilizes the communications system control element (CSCE) contained within a separate nodal shelter.  ECB employs the system control center (SCC) with the nodal manager's electro-luminescent display terminal (EDT) contained within the nodal management facility (NMF).

6.  
The backbone or area network interconnectivity between area nodes is provided by multichannel radio terminals or cable.  The transmission systems available at an EAC area node may contain, dependent upon its mission: UHF and SHF LOS, SHF multichannel TACSAT, HF multichannel, cable systems and tropospheric scatter (TROPO).  The ECB NC utilizes only UHF LOS.  These multichannel radio terminals can be connected to the switching shelters by cable for distances up to 1/4-mile, or at ECB by DTH (SHF) radio up to 10 miles.

7.  
Common to both systems is the local radio access unit (RAU).  This is a VHF interface linking the mobile user with the network, and is contained in an S250 shelter mounted on a HMMWV.

8.  
A vital requirement at all area nodes is the nodal support vehicle.  This is a HMMWV which carries additional equipment, for example, masts, and carries out administrative tasks as required by the nodal manager.

EXTENSION NODE CONFIGURATIONS

9.  
The configuration of an extension node is dependent upon the size of the headquarters or TOC that is being supported.  Large HQs require a greater number of subscriber loops than smaller HQs, which affects which extension node will provide the communications support.

10.  
At large HQs, for example, ARFOR at EAC, or COSCOM at ECB, a large extension node is required in order to handle the number of subscribers at each of these sites.  The AN/TTC-39A/D at an ARFOR HQ can sustain up to 240 subscribers, and at COSCOM, a large extension node switch (LENS) can support up to 164 subscribers.  These switches are similar to their respective area nodes and consist of the same number of switching vehicles, but a reduced number of transmission systems.  This is due to them only requiring to provide access to the area network for themselves and not terminate a large number of inter-switch trunks groups.  The AN/TTC-39A/D, while functioning primarily as an extension switch, still carries out tandem switching albeit in a reduced fashion.  The AN/TTC-46 (LEN) only functions as a tandem switch when operating within a single thread network which requires it to tandem route a call to a distant user.

11.  
Small extension nodes support EAC Transportation Command headquarters and DMAIN size HQs at ECB.  The AN/TTC-48 used within both echelons can support either 26 or 41 subscribers dependent upon its variant.  Small extension nodes generally consist of three vehicles: the switch, a transmission system, and an administrative vehicle.  Figure 3-2 shows a typical small extension node configuration within the ECB environment.
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Figure 3-2.  Small extension node configuration.

12.  
The transmission systems associated with these extension nodes differ however.  The ECB extension node uses the AN/TRC-190(V1) UHF LOS.  At the EAC extension node, the AN/TRC-173/4 digital group multiplexer (DGM) equipments contained in an S-280 shelter on a 5-ton truck are used.  Both systems use multichannel LOS links to connect them into the area node network.  These LOS systems can be local, remoted up to 1/4-mile by cable, or at ECB up to 10 miles using DTH SHF radio.  As discussed in lesson 2, commanders require the radio signature of their HQ to be kept to the minimum, while maintaining communications.  The use of SHF enables both of these criteria to be met.

13.  
Subscribers at ECB gain access to the network by laying their own WF-16 field cable to a junction box (J-1077) or remote multiplexer combiner (RMC).  These junction boxes are then connected to the extension switch.

14.  
At EAC extension nodes, signal corps cable teams are responsible for all cable laying within the node.
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LESSON 3

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is

only one correct answer for each item.  When you complete the exercise, check your

answers with the answer key that follows.  If you answer any item incorrectly, study

again that part of the lesson which contains the portion involved.

1. 
What is the switching equipment used within the EAC environment called?

A.
ATACS

B.
IATACCS

C.
MSE

D.
TRI-TAC

2.    
The core of an area node is the–
A.
NMF

B.
Switching shelter(s)

C.
LOS

D.
Operators

3.  
Within an ECB area node, how many switching shelters are there?

A.
One

B.
Two

C.
Three

D.
Four
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4.   
Within the nodal management shelter, what are the three items that the manager needs to manage his node?

A.
Ammunition, supplies, and personnel

B.
Status board, voice terminal, and management tool

C.
Manpower, telephones, and plans

D.
Telephones, manpower, and plans

5.  
What is the communications management system utilized at EAC?

A.
MSE

B.
TRI-TAC

C.
Communication system control element (CSCE)

D.
System control center (SCC)

6.   
EAC nodes may contain UHF/SHF LOS and other transmission systems.  Which transmission system is not used at an EAC area node?

A.
SHF multichannel TACSAT

B.
Multichannel VHF systems

C.
Multichannel HF

D.
Tropospheric scatter (TROPO) multichannel systems

7.    
What function does the radio access unit (RAU) perform?

A.
Circuit switch

B.
Message switch

C.
Call processor

D.
VHF interface
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8.     
The AN/TTC-39A/D can sustain up to how many subscribers?

A.
240

B.
150

C.
164

D.
1500

9.   
ECB small extension nodes, dependent upon the version type, support how many subscribers?

A.
600 or 150

B.
150 or 41

C. 
26 or 41

D.   
150 or 26

10.  
At ECB, who is responsible for laying subscribers WF-16 cable to the junction box?

A.
The user

B.
The Signal Corps

C.
Admin personnel

D.
BSO
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LESSON 3

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
D.   
TRI-TAC.

Within the EAC environment, this will be TRI-TAC and at ECB it will be MSE (page 3-2, para 2).
2.      
B.
Switching shelters.

The core of an area node is the switching shelter(s) (page 3-2, para 3).
3.    
B.
Two.

At ECB there are two shelters: the operations shelter, and the switching shelter (page 3-2, para 3).
4.    
B. 
Status boards, voice terminal, and management tools.

Within this shelter are the status boards, voice terminal, and management tools that the site commander requires to effectively command his node (page 3-3, para 5).
5.     
C. 
Communications system control element (CSCE).
EAC utilizes the communications system control element and MSE employs the system control center (SCC) (page 3-3, para 5).
6.     
B. 
Multichannel VHF systems.

The transmission systems available at an EAC area node may contain, dependent upon its mission: UHF and SHF LOS, SHF multichannel TACSAT, HF multichannel, cable systems and tropospheric scatter (TROPO) transmission systems (page 3-3, para 6).
7.  
D.  
VHF interface.

This is a VHF interface linking the mobile user with the network 
(page 3-3, para 7).
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8.  
A.
240.

The AN/TTC-39A/D at an ARFOR HQ can sustain up to 240 subscribers (page 3-4, para 10).
9.       
C.
26 or 41.

...and an ECB AN/TTC-48 can support either 26 or 41 dependent upon its version type (page 3-5, para 11).
10.  
A.
The user.

Subscribers at ECB gain access to the network by laying their own WF-16 field cable to a junction box (page 3-5, para 13).

3-9
SS0139

LESSON 4

EXTENSION NODE PLANNING PROCEDURES

Critical Task: 01-7113.04-9003

OVERVIEW
LESSON DESCRIPTION:

In this lesson, you will learn about the procedures to be followed when planning the move of an extension node.
NETWORK LEARNING OBJECTIVE:

ACTION: 
Describe the procedure for the move of an extension node.

CONDITION: 
You will have this lesson material, paper, pencil, and no supervisor.

STANDARD: 
To demonstrate competency on this lesson, you must achieve a minimum of 70 percent on the subcourse examination.

REFERENCES:
FM 11-55, MSE Operations; JCS Publication 6-05.2, 3, and 4, Manual for Employing Joint Tactical Communications Systems.

INTRODUCTION

1.   
The move of an extension node requires a specific set of procedures to be followed.  This ensures that all aspects of the move are coordinated and that all concerned parties are informed of the impending move.

SYSCON PLANNING

2.    
The first stage in planning the move of an extension node requires the supported unit's BSO or SEN team chief contacting SYSCON and informing them of the TOC's impending move.  This initial warning order should include the general area into which the TOC will be jumping and the planned time of the move.
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3.  
The SYSCON, using this information, will then ascertain if there is an area node which can provide access for the extension node from its proposed location.  If this is possible, the management tool, either CSCE or SCC, will then be used to perform a path profile analysis of the link to confirm that the radio path will be workable.  If, however, there is not an area node which can provide the extension node with network access, there are four options available to SYSCON:

a.  
Move an area node.

b.  
Liaise with a flanking SYSCON and have them provide access.

c. 
 Deploy a radio relay.

d.  
Have the TOC change location.

4.  
The move of an area node is a major undertaking and should be used as a last resort.  Moving an area node could have possible ramifications on the network as a whole and impact on the availability of network services, to the detriment of other users.

5.  
A preferred solution is to liaise with a flanking and/or rear SYSCON and coordinate for them to provide access for the extension node through one of their area nodes.  Technically, this is not a difficult task, providing that the assisting SYSCON is part of the same network with a common area code.  Should they not be part of the same network, then gateway access will be required.

6.  
The deployment of a radio relay, if one is available, enables the situation to be resolved utilizing SYSCON's own resources.  This has no impact on the network as a whole, simply requiring the management tool to generate two open link orders.

7.  
Should, however, all of the options outlined above be not available, the final solution requires the unit commander to resite his TOC, or have no trunk communications.

SITE RECON

8.  
Concurrently, while the SYSCON is planning the extension node's access to the network, the unit BSO or SEN team chief deploy with the unit recon party.  The BSO or team chief are concerned with the siting of the small extension node switch (SENS).  This should be sited as close as possible, (within the wire compound is the best location) to the TOC.  The LOS is sited with regards to providing good take-off angles in the desired direction of radiation.  The use of foliage and or buildings provides a degree of shielding of emissions in unwanted directions.  Cable can be used for connecting the LOS to the SENS up to 1 ,4-mile, or at ECB only, SHF can provide up to 10 miles.  If SHF is being used, then the profile of the SHF link should also be checked.
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9.  
The final requirement for the recon party is to produce site layout maps and strip maps for the vehicles during the move to the new location.

10.  
As soon as possible on completion of the recon, details of the new site should be forwarded to SYSCON.

11.  
On receipt of these details, SYSCON will conduct a path profile to the new LOS site.  The management tool, either SCC or CSCE, will then generate the appropriate open and close link orders and the move team orders.  These team packets should then be faxed to the SEN team via the supported TOC.  The SYSCON will then pass a copy of the open and close links orders to the respective area nodes via the appropriate management tool.

12.  
At the predetermined time, the current link is closed and the SEN and its TOC jumps to the new location.
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LESSON 4

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.
1.   
What is the first stage in planning the move of an extension node?

A.
Recon

B.
An initial warning order to SYSCON

C.
Discussion

D.
Plan the new link

2.   
The FRAGO to SYSCON should contain what information?

A.
Future location and time of move

B.
New location

C.
Time of move

D.
Future location

3.   
In the event that SYSCON is unable to provide access for the extension node from its projected location, it has four options available.  Which of the following is NOT an option available to SYSCON?

A.
Move an area node

B.
Have the TOC change location

C.
Deploy a radio relay

D.
Deploy another SEN
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4.  
When liaising with a flanking SYSCON regarding access for a jumping TOC, the primary limitation if the SYSCONs are not part of the same network is–
A.
Different commanders

B.
Different area codes

C.
Different languages

D.
No communications

5.     
The move of an area node is a major undertaking.

A.
True

B.
False

6.     
What Signal Corps personnel should deploy with the unit recon team?

A.
SEN operator

B.
BSO

C.
Team chief

D.
BSO or SEN team chief

7.     
The SENS should be sited as close as possible to the–
A.
MKT

B.
TOC

C.
Motor pool

D.
LOS

8.     
On completion of the recon, when should details of the new site be forwarded to SYSCON?

A.
When the commander is ready

B.
When the BSO is ready

C.
In a timely manner

D.
As soon as possible
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9.   
What is the recommended method of sending the open and close link orders to the SEN team ?

A.
Driver

B.
Fax

C.
Voice

D.
Message terminal

10.  
Who is responsible for passing a copy of the open and close link orders to the area nodes concerned?

A.
SYSCON

B.
SEN

C.
TOC

D.
SCC
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LESSON 4

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
B.
An initial warning order to SYSCON.

The first stage in planning the move of an extension node requires the supported unit's BSO or SEN team chief contacting SYSCON and informing them on the TOC's impending move (page 4-1, para 2).
2.      
A. 
Future location and time of move.

This initial warning order should include the general area into which the TOC will be jumping and the planned time of the move (page 4-1, para 2).
3.      
D.
Deploy another SEN.

.....  there are four options available to SYSCON: move an area node, liaise with a flanking SYSCON and have them provide access, deploy a radio relay, and have TOC change location (page 4-2, para 3).
4.     
B.
Different area codes.

Technically this is not a difficult task, providing that the assisting SYSCON is part of the same network with a common area code (page 
4-2, para 5).
5.     
A.
True.

The move of an area node is a major undertaking, and should be used as a last resort (page 4-2, para 4).
6.      
D. 
BSO or SEN team chief.
.......  the unit BSO or SEN team chief deploy with the unit recon party (page 4-3, para 8).
7.  
B. 
TOC.

This, the SEN, should be sited as close as possible (within the wire compound is the best location) to the TOC (page 4-3, para 8).
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8.      
D. 
As soon as possible.

As soon as possible on completion of the recon, details of the new site should be forwarded to SYSCON (page 4-3, para 10).
9.  
B. 
Fax.

These team packets should then be faxed to the SEN team via the supported TOC (page 4-3, para 11).
10.     
A.   
SYSCON.

The SYSCON will then pass a copy of the open and close link orders to the respective area nodes via the appropriate management tool (page 4-3, para 12).

4-9
SS0139

