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STUDENT OUTLINE
ANNEX F – WIRE & MULTICHANNEL RADIO

6.02 – UNIT LEVEL CIRCUIT SWITCH SYSTEM APPLICATIONS
1. Learning Objectives:  

a. Terminal Learning Objectives:
1) Provided an Annex K, commander’s guidance and references; draft the tactical switching plan.  (2591.1.9)

2) Provided a mission, concept of operations, commander's guidance, and references; conduct the planning and development of structured system block diagrams which integrate all MAGTF tactical networks, systems, and equipment.  (2591.1.13)

3) Provided with a communication plan/order, local SOP, supporting documents, communication resources specified, and references, provide the communications directed in the plan/order.  (2591.2.1)

4) Provided with Annex K, commander’s guidance, and references; supervise the operation of digital circuit switches.  (2591.3.4)

5) Provided Annex K, local COMMSOP, commander’s guidance and references; supervise the operation of a digital backbone network.  (2591.3.5)

b. Enabling Learning Objectives: The Senior Course Training Section (SCTS) has received permission to omit published ELOs from its student handouts. SCTS will continue to follow the ITS process in that the Program of Instruction (POI) will be used to determine training requirements, and that all tests administered will follow the ELOs contained within the appropriate POI. All material within the lessons will continue to support the POI and ITSs.

1. General.  To understand the background of the Joint Tactical Communications (TRI-TAC) program; it is necessary to go back 3 decades.  Top defense communicators of the US and our allies recognized the increasing production of incompatible telecommunications equipment that was detrimental to joint and combined operations.  Because of advances in computer technology it was evident that digital technology was the way to go in tactical military communications, this minimized the effects of transmission noise, obtained required security and reduced life cycle cost by extending the periods between equipment repair and replacement.

a. In September 1967, a decision was made by Australia, Canada, the United Kingdom, and the United States to develop compatible tactical digital telecommunications equipment.  However, because of costs, first priority was given to accommodating US joint service telecommunications requirements without being hampered by active international participation.  The need to interface with NATO forces was recognized and was coordinated by active allied nations.  Recommendations for joint tactical communications focused on four areas:

1) Interoperability (to include active coordination with NATO).

2) Communications commonality.

3) Centralized management of telecommunications.

4) Cost.

Thus, in 1971, the Joint Tactical Communications (TRI-TAC) program was born.

2. Purpose of TRI-TAC.  The TRI-TAC program is primarily concerned with design, development, and acquisition of switched tactical communications.  This includes all trunking, accessing and switching equipment for mobile and transportable tactical multi-channel systems; associated systems control and technical control facilities; local distribution equipment, voice, record, data and ancillary terminal devices; and associated communications security equipment.

a. Also included are mobile and transportable tactical single-channel switched systems which may be operated as an independent system or as part of a tactical multi-channel system, and alternate interface devices for connecting TRI-TAC developed equipment to existing service systems, the Defense Communications System (DCS} and NATO systems.  The objectives of the TRI-TAC program are to:

1) Achieve the necessary degree of interoperability among tactical communications systems and other DoD telecommunications systems.

2) Place in the field in a timely manner new tactical communications equipment required by the Armed Forces to perform their missions and reflect the most effective technology.

3) Eliminate duplication, where feasible, in the development of Military Service equipment.

b. TRI-TAC Network.  Because there are many different types of equipment that can be interfaced in a TRI-TAC network, there are many different ways of setting up a TRI-TAC network. Some of the factors considered when setting up a TRI-TAC network may include, but are not limited to, the over-all mission, types and number of deployed units, geographic deployment location, deployment area size, and equipment availability. The system planner would use the previously mentioned factors when including in the network user terminals such as: Digital Subscriber Voice Terminals (DSVT), Digital Non-secure Voice Terminals (DNVT), or any number of others.

3. Digital Telephones.  With the advent of digital telephony in our system came the need for instruments that could support the digitization of voice traffic.
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a. TA-954/TT & TA-1042/U.  The TA-954 and TA-1042 (pictured) are nearly identical in purpose and use with the exception that the TA-1042 has a data port that enables the instrument to be connected to a computer or other data device for the purpose of transmitting digital data.

1) General Description.

a) The TA-1042 is a ruggedized, digital, field telephone set that can be used as a table-top device in tents, shelters, and office spaces, or, it may be used outside while strapped to a tree or pole.   The DNVT is designed for durability to exposure of the elements during operation and transportation.  This telephone is used with automatic digital switchboards.

b) The DNVT transmits and receives full-duplex, balanced conditioned diphase loop signals at 16 or 32 Kb/s.  The DNVT is a non-secure telephone with no encryption capabilities.  The DNVT operates in both common battery and local battery mode, which is programmed at the switch.

2) Power Requirements.

a) Common Battery:
20 - 56 VDC, 1.5 W

b) Local Battery:  
5.5 - 28 VDC, 50 mA
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TSEC/KY-68.  The KY-68 is a Digital Secure Voice Terminal that is capable of operating in secure or non-secure modes of operation.  The KY-68 has a data port that enables the instrument to be connected to a computer or other data device for the purpose of transmitting digital data.

1) General Description.

a) The KY-68 is a ruggedized, digital, secure voice field telephone set that can be used as a table-top device in tents, shelters, and office spaces.  This telephone is used with automatic digital switchboards.

b) The DSVT transmits and receives full-duplex, balanced conditioned diphase loop signals at 16 or 32 Kb/s.  The DSVT is a secure telephone with encryption capabilities.  The DSVT operates in both common battery and local battery mode, which is programmed at the switch.

2) Power Requirements.

a) Common Battery:
20 - 56 VDC, 1.5 W

b) Local Battery:  
5.5 - 28 VDC, 50 mA, provided by HYP-71
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MMT-1500.  The MMT-1500 is an analog STU-III that is connected to an analog to digital conversion matrix.  The electronics of the matrix is provided in the removable base of the instrument. This device may operate as a standard analog STU-III (without the base) or be connected to the base, allowing the instrument to be operated as a digital device.  When the telephone is connected to the system as a digital device, the subscriber must be programmed into the switch database as a DNVT.  The reason for this is that the switch has no ComSec role with the MMT-1500.  For functions and capabilities of the MMT-1500, refer to the section on the STU-III in HO 6.1.
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(Figure 1, SB-3865 Switch Module)

4. Unit Level Circuit Switches.

a. SB-3865.  The SB-3865 is a team-transportable telephone switchboard that provides automatic switching services and subscriber services to the TRI-TAC family of 4-wire, digital telephone instruments (DSVTs and DNVTs); and to 4-wire digital trunks, including both single channel and time division multiplex (TDM) groups.  Additionally, the SB-3865 provides automatic switching for 4-wire analog loops and trunks.  The SB-3865 operates at a channel digitization rate of 16 or 32 Kb/s using deterministic routing, and can accommodate both modulo 8 and modulo 9 MSF formats.  A single SB-3865 provides switching to 64 channels, while a stacked configuration of two or three increases channel capacity to 90. End-user ComSec services are possible via a ComSec parent switch such as the AN/TTC-42 or AN/TTC-39 series.

1) We will cover this switch more in depth during 6.03 SB-3865 Planning. 
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(Figure 2, AN/TTC-42)

b. AN/TTC-42. The AN/TTC-42 is a shelterized, automatic telephone central office.  It is capable of 16 or 32 Kb/s operation using deterministic routing, accommodating both modulo 8 and modulo 9 formats.  It provides automatic switching and subscriber service to the TRI-TAC family of 4-wire analog and digital telephone instruments, including DSVTs, DNVTs, and analog telephone terminals.  It also provides switching service for 4-wire trunks, both single-channel and TDM groups.  The AN/TTC-42 is sized to provide switching for 280 channels used for loops and trunks.  The AN/TTC-42 provides end-to-end secure call services for subscribers equipped with DSVTs.  The AN/TTC-42 also furnishes nonsecure call services for analog telephones and DNVT-equipped subscribers.  Call services provided include loop-to-loop, loop-to-trunk, trunk-to-loop, and trunk-to-trunk connections.  The AN/TTC-42 also performs automatic and semiautomatic switching for selected analog loops and trunks.  Each AN/TTC-42 has a comsec capability for secure communication through an interface that is compatible with a TED, KG-194.  The AN/TTC-42 provides both end-office and tandem switching functions, as well as extension of services automatically to digital subscribers located at subordinate SB-3865 switchboards.  The AN/TTC-42 also acts as a comsec parent switch to the SB-3865.

1) We will cover this switch more in depth during 6.04 AN/TTC-42 Planning. 

5. System Applications.  The AN/TTC-42 and SB-3865 perform several system applications.  These applications are part of the normal function of the different types of networks that are supported through the switches.

a. Stand-Alone Switching. Stand-alone switches use single-channel terminations as loop circuits to form a local, self-contained circuit switch network.  A typical application could be as part of a shipboard network, where only limited intraship switching is required.  Stand-alone switches can be converted to access other applications by using the multichannel trunk connections to a higher-level switch, such as the AN/TTC-39 series.

1) The Multichannel TDM groups can only be used with Remote Loop Group Multiplexers (RLGM's), Group Modems (GM's), or Remote Multiplexer Combiners (RMC's).

2) Both the calling and called parties must be equipped with DSVT's to process secure calls.

3) All other connections will result in non-secure (plain text) call processing.

4) For the SB-3865, it requires the switch be operated in the emergency mode since a comsec parent switch is not included as part of the network.

b. Back-to-Back Switching. (for SB-3865 only)

1) This is another form of stand-alone switching.  This arrangement allows remotely located clusters of subscribers to be connected via TDM group lines.

2) Both the calling and called parties must be equipped with DSVT's to process secure calls.  All other connections will result in non-secure (plain text) call processing.

3) Requires that switches be operated in the emergency mode since a comsec parent switch is not included as part of the network.

c. Tandem Switching. 
1) Tandem switching applications provide lateral routing capability between switches in subnetworks and also to other networks/subnetworks.

2) This capability allows routing to alternate parents, and permits direct throughput between subordinate switches, allowing for nodal subnetwork expansion by the addition of access switches.

3) Connection to other digital switches is accomplished using digital in band trunk signaling (DIBTS) for the SB-3865 and common channel interswitch signaling (CCIS) for the AN/TTC-42, via either TDM groups or single-channel trunks.

a) CCIS can only be used on the TDM groups.

d. Access Switching. Access switch applications allow other switches and local subscribers to gain entry into larger networks.  Such connections usually occur using multichannel trunks to tactical or strategic circuit switches.

1) When deployed in this type of system, the SB-3865 usually functions as a comsec subordinate switch (CSS).

2) In this capacity, it provides local area access to the parent and backbone levels of networks.

3) Connection to other digital switches is accomplished using DIBTS for the SB-3865 and CCIS for the AN/TTC-42, via either TDM groups or single-channel trunks. 

e. Hybrid Stacking. (For SB-3865 only)

1) The SB-3865 may be used with a type SB-3614(V)/TT automatic analog telephone switchboard to create a hybrid stack.

2) This arrangement allows up to 59 additional analog telephones to be added to a system.

3) The hybrid connection is made via the SB-3865's single-channel 4-wire analog terminations used as single-channel analog trunks.

4) For routing purposes, both switches are assigned the same identification number (NNXX) and calls are completed directly to or from assigned SB-3614 subscribers (IXX) as though they were local calls.

5) The total number of switches in a hybrid stack, including the SB-3614, cannot exceed four.

6) The hybrid stack deployment differs from the normal deployment of the SB-3614.  Normally, the SB-3614 will be assigned its own switch locator (SL) and routing will be made on receipt of the SL. In a hybrid stack configuration, the SB-3614 has the same SL as the SB-3865.

6. Network Routing Operations.  Inherent within the system applications are the nine network routing operations.  These operations may or may not be used with all systems.  The network routing operations are:

a. Originating Switch.  Routing is determined by subscriber-dialed address or a requirement for test or rekeying actions with an adjacent office.

1) When calls placed are loop to loop, and loop to trunk, the switch is an originating switch.

b. Terminating Switch.  Routing is determined by:

1) A received in-band or common-channel trunk signaling message, 

2) Analog trunks, or 

3) Trunk to loop, and loop to loop dialing if a call is to be completed locally.

c. In-Band/Out-of-Band (IB/OOB) Switch.  Routing is determined by received in-band trunk signaling, loop-loop dialed address, or received common-channel signaling.  The switch can assume the role of an originating switch or a terminating switch.

d. Middle Switch.  Routing is determined by the received in-band or common-channel trunk-signaling message.  The switch performs tandem switching only.

1) The switch is a middle switch for trunk to trunk switching only.
e. Spill-Forward Switch.  Routing is determined in the same way as a middle switch except the trunk group used is classmarked for spill-forward control.  This action causes the switch to assume control of call routing.  If ComSec action is required, the role becomes Acting Originator.

f. Remote Switch.  Routing is determined by the received in-band or common-channel trunk-signaling message, which requires call completion in an analog network.  The switch acts as a terminating switch to digital networks.  The call generally progresses in a spill-forward mode to the analog network (commercial interface excluded).

g. Nearest Switch.  Routing is determined by a received, analog trunk call request and requires call completion through common-channel or in-band trunk networks.  The switch assumes the role of an originating switch for the digital network (commercial interface excluded). 

h. Call-Transfer Switch.  Any switch receiving a call request for a local subscriber address marked for call transfer assumes the role of a call- transfer switch.  Routing is determined by the transfer number with the anti-shuttle restriction lifted.  Multiple call transfers are not possible.  Only one call-transfer switch may be involved in any call setup.

i. Commercial Interface Switch.  Routing is determined by the received common-channel or in-band trunk-signaling message or by local or long-local subscriber dialing.

7. Switching Services.  The following switching services are provided by ULCS equipment.  These switching services may use any one or more of the network routing operations listed in section 5.  Either the "local switch" or a "distant switch" carries out these services.  For the purposes of the below listed services, it should be understood that the "local switch" is the switch that your telephone or terminal is connected to.  In other words, the "local switch" provides your switching service.  Also, the "distant switch" can be characterized as any switch other than the local switch that is connected to the network.  Additionally, the "distant switch" will provide the below listed switching services to its' directly connected subscribers. 

a. Loop-to-loop.  Any intra-switch call.  

1) If a subscriber at the local switch calls another subscriber at the local switch, this would be a loop-to-loop call.

b. Loop-to-trunk.  Any inter-switch call that is originated locally, and intended for a subscriber at a distant switch. 

1) If a subscriber at the local switch calls a subscriber at a distant switch, the local switch will perform loop-to-trunk service.

c. Trunk-to-trunk.  Any inter-switch call that is originated at a distant switch, destined for another distant switch, but whose signal is routed through the local switch. 

1) If a call that is originated at a distant switch is routed through the local switch for further routing to another distant switch, the local switch will perform trunk-to-trunk service.

d. Trunk-to-loop. Any inter-switch call that is received locally from a subscriber at a distant switch.

1) If you receive a call that was originated at a distant switch, the local switch has performed trunk-to-loop service.
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LESSON REVIEW:

1. Which digital telephone is a non-secure, ruggedized, field telephone set that can be used as a table-top device in tents, shelters, and office spaces?

A. _____________________________________________________________________

2. What are the characteristics of the KY-68?

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

3. Which digital telephone offers the same functions as a STU-III?

A. _____________________________________________________________________

4. Which type of call routing is employed by ULCS equipment? 

A. _____________________________________________________________________

5. What are the nine types of network routing operations the AN/TTC-42 performs? 

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

6. The system application that provides lateral routing capability between switches in subnetworks and other subnetworks; allows for routing to alternate parents and permits direct throughput between subordinate switches and allows for nodal subnetwork expansion by addition of access switches and connections between the other switches defines which ULCS system application?  

A. _____________________________________________________________________

7. The system application that uses single channel loop circuits to form a local, self contained telephone network and can only be used with Remote Loop Group Multiplexers (RLGM), Loop Group Multiplexers (LGM), Group Modems (GM) or Remote Multiplexer Combiners (RMC) defines which ULCS system application?

A. _____________________________________________________________________

8. The system application that is identified as another form of stand-alone switching; allows for remotely located clusters of subscribers to be connected via TDM group lines and requires the switch to be operated in the emergency mode since a comsec switch is not included as part of the network defines which ULCS system application?

A. _____________________________________________________________________

9. The system application that usually functions as a comsec subordinate switch (CSS); provides local access to the parent and backbone levels of networks and connections to the network are accomplished via either TDM or single channel lines using Digital In Band Trunk Signaling (DIBTS) defines which ULCS system application?

A. _____________________________________________________________________

10. The system application in which an SB-3865 may be used with the SB-3614 to allow up to 59 additional analog telephones to be added to the system and connections between the switches is made via the single channel lines defines which system application?

A. _____________________________________________________________________
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