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STUDENT HANDOUT
ANNEX F - WIRE & MULTICHANNEL RADIO

6.06 - COMMON BASELINE CIRCUIT SWITCHES

Learning Objectives:  

a. Terminal Learning Objective: 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. (2591.1.8)

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. Background.  The cornerstone of the joint tactical voice communications system is the AN/TTC-39 series of circuit switches, also known as the Common Baseline Circuit Switches.  These include the AN/TTC-39A(v)1, AN/TTC-39A(v)3, AN/TTC-39A(v)4, and the AN/TTC-39D.  Like the AN/TTC-42 and SB-3865, these were developed under the TRI-TAC program, which we discussed in our last lesson.  

a. In the early 1980's the Army and Air Force began fielding the AN/TTC-39 which was a hybrid switch with two space division (analog) switching matrixes (SDMX) and one time division (digital) matrix (TDMX).  This allowed the flexibility to interface the myriad of hybrid automatic, semiautomatic, and manual analog switchboards in the services’ inventory at the time.  

1) By the mid 1980's, the fielding of enhanced digital transmission systems outpaced the digital trunking capabilities of the AN/TTC-39, and so they transitioned to the AN/TTC-39A(v)1.  This is a hybrid switch with one analog (SDMX) and two digital (TDMX) matrixes.  Additionally, the JCSE (joint communications support element) procured two AN/TTC-39A(v)3's, which are downsized versions of the(v) 1 with only one (TDMX)/digital matrix.

2) In 1991 and 1992 the Army began fielding of the AN/TTC-39D to it's echelon above corps (EAC) signal units.  It is a fully digital, 16 kb/s circuit switch that uses flood searching and a deducible directory numbering system to support its subscribers.  It was developed to support the Army's Air Land Battle Operational Concept, and provide compatibility with the MSE system employed at echelons corps and below (ECB). Digital line termination units (DLTU's) replaced the space division switching group, to interface analog trunks and loops with the digital matrix.  Also, gateway area codes were required to interface flood search and deterministic routing networks.

a) This problem has since been addressed and fixed through the Circuit Switch Routing Task Execution Plan (CSR-TEP), though not all switches in the inventory have been TEP’d.  FY 1999 should see the last switches in the DOD inventory TEP’d.

3) Concurrent with the Army's fielding of the AN/TTC-39D, the Air Force began fielding the AN/TTC-39A(v)4.  It is a fully digital 32/16 kb/s, deterministic routing switch.  Like the 39D, it too uses DLTU's to interface analog circuits.

b. Commanders require highly sophisticated communication systems that are in use to meet C4I operational requirements.  The move toward greater use of digitized voice terminals and switching systems ensures increased capabilities for end-to-end security, flexibility, and responsiveness.  In the joint tactical arena, joint circuit switched networks provide the foundation for meeting this requirement.  Providing support for the JTF HQ can be accomplished with the following circuit switches: AN/TTC-39A(v)1, AN/TTC-39A(v)3,  AN/TTC-39A(v)4,  AN/TTC-39D, and the AN/TTC-42.  Army forces (ARFOR) will employ the AN/TTC-39A(v)1 or the AN/TTC-39D.  Air Force forces (AFFOR) will use either the AN/TTC-39A(v)1 or the AN/TTC-39A(v)4.  Marine forces will employ the AN/TTC-42.  The Joint Special Operations Task Force (JSOTF)  will use the AN/TTC-39A(v)3.  Special Forces Operating Base (SFOB), Air Force special operations command (AFSOC), Rangers, and Naval Special Warfare Task Group (NSWTG) will use SB-3614/SB-3614A or SB-3865 switchboards.  

2. Circuit Switch Routing (CSR) Task Execution Plan (TEP).  The Circuit Switch Routing (CSR) Task Execution Plan (TEP) resolves joint community concerns over the proliferation of area codes necessitated with the fielding of switches in a Joint Task Force (JTF) environment, such as Desert Storm. The CSR TEP will also provide for multiple routing schemes in the tactical environment, and a common software baseline for a variety of tactical switched systems. CSR TEP will improve Joint operations by providing expanded and more reliable communications systems.
a. Introduction.  The CSR TEP is an effort to enhance the routing capabilities of Tri-Service (TRI-TAC) and Mobile Subscriber Equipment (MSE) tactical switched systems. This page presents CSR TEP implementation details, changes it introduces, and its impact on Army and Joint operations. The page's background presents information behind the initiation of the CSR TEP effort. CSR TEP technical characteristics present details concerning the most important aspects of the CSR TEP on switch operation and support. CSR TEP implementation approach describes how the modification was performed. The impact on operations presents an assessment of the impact of the CSR TEP on Army and Joint operations. The conclusions summarize the CSR TEP test program, the program itself, and its impact on operations. 

b. Background.  The CSR TEP was executed to resolve joint community concerns over the proliferation of area codes necessitated with the fielding of the AN/TTC-39D and MSE in a JTF environment. These concerns primarily focused on the reliance of gateway interfaces for service interoperability in a joint arena. A problem arises because a flood search routing network interface to a deterministic routing network is facilitated by having different area codes for the networks. Since area codes are in short supply, proliferation of area codes increases the network management burden, and operation in a JTF network is difficult.  

c. CSR TEP Technical Characteristics.  The CSR TEP was exercised by the Program Manager for Joint Tactical Area Communications Systems (PM JTACS) in July 1993 to resolve some of the problems presented in Figure 1. Specifically, the CSR TEP will fix many of the routing problems caused by different routing schemes; develop a common software baseline for the indicated switches; and allow flood search networks to operate at either 16- or 32-kbps. Each of these changes will be addressed below. 

1) Routing.  Of the changes, the most visible issue is the resolution of the routing problems, which is being performed through a modification of the routing algorithm and elimination of the flood search routing subsystem. The flood search routing algorithm is being modified to permit inter-service routing to occur on NNXX codes, rather than on area codes across a gateway. Currently, the AN/TTC-39D, LEN, NCS, and FES are limited to 16-kbps operation with flood search routing. With flood search routing, the network does not require the assignment of routing tables, and is robust in that switches can enter and exit the network with little impact on other switches. The current flood search algorithm is hosted on a separate computer that communicates with the main switch processor. Another feature of flood search routing is the ability of subscribers to move freely within an area code through the use of affiliation, which is similar to the process performed for cellular telephone subscribers. 

a) The AN/TTC-39A(v)4, AN/TTC-39A(v)3, DS, and CDS exclusively use deterministic routing, which is similar to that used by commercial telephone systems, and requires assigned paths through the network in order for a telephone call to complete. Each switch in the network is assigned a unique identifier, and is required to assign a database route to every switch in a network. This works well in a static environment, but in a fast-changing military situation, where switches re-deploy with the troops, it forces almost constant revisions to the databases at every network switch. Although this requires a great deal of network coordination, it can provide a fairer allocation of calls across network resources. This type of network does not allow the free movement of subscribers without the intervention of switch operators. 

b) The CSR TEP will allow all switches to operate in two modes; either with flood search routing, or with deterministic routing. In a JTF environment, Army switches will be able to directly connect to Air Force and Marine Corps switches (as well as subordinate extension switches), without placing those switches in a new area code. This reduces the network management burden, requires the dialing of fewer digits by subscribers and, most importantly, conserves area codes for instances where they are actually necessary. A JTF headquarters can communicate more easily and efficiently with service component headquarters. Additionally, subscribers will be allowed to move freely through the network and connect to whatever switch they desire. 

c) The CSR TEP program also transfers the flood search function from a separate processor (called the routing subsystem) to the main processor in the switch. This transfer of the flood search function reduces routing problems, eliminates a single point of failure, and also improves logistical support, since one less piece of equipment is required to support the switch. Additionally, elimination of this second processor provides space for future equipment additions to the switch assemblage. 

2) Common Software Baseline.  As currently fielded, the switches under the CSR TEP program each operate on unique, although similar, software versions. Figure 2 presents the historical migration of the different software versions on service switches. In this figure, the AN/TTC-39 is the only switch that is not still in use, and "MSE" refers to the AN/TTC-46 LEN and AN/TTC-47 NCS. The AN/TTC-39A(v)1 is not included in the CSR TEP program. As one can see in the figure, there were a total of six different software versions requiring maintenance prior to the CSR TEP. 

a) The different software platforms have led to configuration management problems between the different switch platforms. Additionally, although the same problem may be experienced on more than one switch platform, different resolutions may be implemented, depending on where the problem is fixed. This results in a duplication of effort, because the same problem may be resolved several times, in different ways, with different levels of software complexity and coding efficiency. This places a burden on the CECOM Software Engineering Directorate (SED), which is the Government organization responsible for post deployment software support of fielded systems. SED currently maintains the software for the switches covered by the CSR TEP program, and must manage the preparation and distribution of the various software versions. New software versions are usually distributed on an annual basis. 

b) The CSR TEP will develop a common baseline for all of the switches covered under the program. This will be accomplished by allowing the switch operator to select the switch type on one of the man machine screens used to enter data into the switch. Consolidation of the different baselines into one baseline will facilitate the fielding of enhanced switch baselines and the resolution of problems. 

3) 16 or 32 Kb/s Operation.  With the fielding of the CSR TEP, all switches will be able to operate at either a 16- or 32-kbps channel rate. Use of the 32-kbps channel rate allows for better voice quality, but at the expense of a requirement of larger transmission system bandwidth, and will not allow operation with the MSE Radio Access Unit (RAU). The 16-kbps channelization rate provides a lower quality voice signal (though still adequate), uses less transmission resources, and will operate with the MSE RAU. The conversion from one channelization rate to the other is effected by replacement of several printed circuit cards in the switch and a database change in the switch. 

4) Satellite/Terrestrial Route Usage.  During military operations and exercises, it was discovered that flood search routing did not equally choose between satellite and terrestrial transmission links. Due to the method used by the flood search algorithm to route calls, the terrestrial path would provide a response to the processor more rapidly than the satellite path. Since flood search routing is designed to accept the first positive response for a call path, the switch would use a terrestrial path, even if the use of that path required the preemption of an existing call. As a result, terrestrial paths carried more calls than engineered, while the satellite path carried fewer calls than designed. 

a) The routing algorithm has been redesigned to more fairly allocate calls between the two transmission paths. This was accomplished by revising the time-outs used by the routing algorithm when awaiting a response to a flood search message. The result is a more equitable allocation of calls between satellite and terrestrial paths. 
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Figure 2

d. Implementation Approach.  Implementation of the CSR TEP required a combination of changes to hardware and software. The separate computer previously required for hosting the flood search capability has been removed from the AN/TTC-39D and MSE switches. Some switches required replacement of magnetic tape drives with floopy disk drives, for the purpose of loading the switch operational program and other software. To accommodate some of the revised subscriber terminal capabilities, limited wiring changes were performed within some of the switch shelters. 

1) The primary software change involved re-hosting the flood search routing algorithm on the main switch processor. This required considerable re-coding, and substantially increased the lines of code necessary to operate the switch. Since the flood search algorithm uses a separate interswitch channel to locate subscribers, the software had to handle a second signaling channel on all connections to backbone switches. 

2) Another software change was effected to implement the balanced allocation of calls between terrestrial and satellite transmission paths. Usage of a common software baseline required changes to the man-machine commands to simplify the management of database software. This involved extensive identification of the valid combinations of switch and internal equipment. For example, since the AN/TTC-39A(v)4 is not equipped with packet switches, an AN/TTC-39A(v)4 switch operator had to be prevented from assigning packet switch equipment at that switch. 

e. Impact on Army and Joint Operations.  The overall impact of the CSR TEP implementation on Army and Joint operations will be to facilitate management and use of the switched network and network resources. The CSR TEP was executed to resolve joint community concerns with the fielding of the AN/TTC-39D in a Joint Task Force (JTF) environment. These concerns primarily focused on the reliance of a gateway interface when interoperating with other services in the joint arena. The problem arises because a flood search network interface to a deterministic network is facilitated by having different area codes for the networks. Since area codes are in short supply (due to numbering constraints, only 160 area codes are available worldwide), and the increase of area code increases the network management burden, operation in a JTF network is difficult. Another difference is that a flood search network routes to the AN/TTC-48 Small Extension Node (SEN), which is in the same area code and is able to accommodate flood search. In a JTF deployment, however, other extension switches are deployed, such as SB-3614, SB-3865, and AN/TYC-39, and often require the use of more area codes. 

1) The ability of users to affiliate at switches throughout a network enhances the capability of users to fully perform their tasks, while providing flexibility for network managers in switch assignments. For example, the ability of users to affiliate as they desire would be very powerful for the mobile Army. The Air Force deploys its AN/TTC-39A(v)4s at more of a fixed type of location (i.e., airfield), and can assign users to specific switches as desired, allowing better management of transmission resources. 

2) With the recent emphasis on joint operations, seamless communications between the services and the Joint Task Force headquarters elements has become a critical component of the operation's success. The CSR TEP facilitates this success for voice communications by introducing greater flexibility into the JTF environment, and allowing better, more efficient routing between and within JTF components. 

3) At the same time that the CSR TEP was being tested and fielded, the services were moving to the GBNP as discussed earlier. This further facilitates and eases the network management of a JTF network by eliminating the overlap of subscriber telephone numbers. 

f. Conclusion.  The CSR TEP program was tested using a process that incrementally increased the realism of test scenarios as the test proceeded. First, a Proof-of-Concept Demonstration and Formal Qualification Test were performed in order to prove out the basic capability of simultaneous flood search and deterministic routing. This will be followed by the Product Assurance Test and Evaluation (PATE) at the contractor's facility which tests basic functionality in very limited circumstances. PATE is followed by a Field Integration Test (FIT) in July/August, with the objective of testing the various switch platforms. The PATE/FIT tests ensure that the CINC warfighter's communication requirements are adequately addressed and tested. These tests use both Government and contractor facilities to expand the test capabilities; ensures operational compatibility with equipment currently fielded; and enables the Government to realize some economies in the testing. The User Test (UT), which begins in September, will verify the CSR TEP operation in a network that is closely based on an actual JTF deployment. Concurrent with the UT, the Joint Interoperability Test Center (JITC) will be certifying the CSR TEP upgraded switches for use in the field in its major switch test. 

1) Overall, the CSR TEP effort will considerably enhance the capability of interservice communications, while reducing the cost of providing those communications. As JTF deployments continue to increase, inter-service communications will allow more effective use of service components. 

3. AN/TTC-39A(v)1.  This is a stored-program-controlled circuit switch that serves analog and digital loops and trunks.  It interfaces with TRI-TAC digital telephones and trunks (i.e.: DNVT's and DSVT's).  It is interoperable with DSN and commercial central offices.  The AN/TTC-39A(v)1 accommodates internal TRI-TAC ComSec equipment that provides bulk encryption for selected group traffic and per-call security.  The AN/TTC-39A(v)1 can act as a DTG repeater station.  This Circuit Switch employs deterministic routing.  

a. Switching Architecture.  The AN/TTC-39A(v)1 is a hybrid circuit switch and has a total line termination capacity of 744 loops and trunks, of which the majority will be digital multiplexed lines.  It has one analog switching matrix (space division switching group) and two digital matrices (time division switching group modified [TDSGM]).  Analog single channel loops and trunks, as well as switch common equipment, are connected to the SDSG (space division switching group).  Digital single channel and multiplexed loops and trunks are terminated on the TDSGM's, as are digital receivers, intermatrix units (THESE PROVIDE UP TO 36 INTERCONNECTIONS BETWEEN THE SDSG AND TDSGM'S), trunk signaling buffers (TSB's), loop key generators (LKG's), and conference bridges.   Call service positions (CSP's) may interface with either the SDSG or TDSGM's.

b. SDSG.  External circuits (subscriber loops and trunks) interface with the analog side of the AN/TTC-39A(v)1 via 26 pair field cables.  Each of the switches 8 analog cables carriers up to 12 traffic channels, for a total of 96 single trunks or subscriber loops that can terminate at the SDSG signal entry panel.  These are all single-channel terminations.  An additional 60 matrix ports are reserved on the SDSG for internal common equipment and spares.  This equates to 156 SDSG matrix ports.  Assign terminal service (ATS)  [PAGE V-A-69/79.] and assign terminal type (ATT) PAGE V-A79/81] worksheets are used to assign trunks, loops, and common equipment to the AN/TTC-39A(v)1 database.  The analog terminations (loops and trunks) on the SDSG (space division switching group) interconnect to the SDSM by LTU's.  These LTU's are mounted on (PCB's) printed circuit boards and provide the required interface for the circuit to the switching matrices.  There are five LTU's and three types of special circuit adapters used to terminate analog loops, trunks, and common equipment on the SDSG.  

1) The LTU's are:

a) NWLTU: Normal Wideband LTU - Provides interface between the SDMX and either a dc or tone supervised loop, trunk, or adapter line.

b) CBLTU: Common Battery LTU - Provides interface between the SDMX and a CB-supervised, two-wire loop or trunk.

c) 2WLTU: 20-Hz Ringdown LTU - Provides interface between the SDMX  and 20 Hz ring down loops and trunks.  Additionally it provides two-wire 20 Hz ring down capability on loops, and two-way ring down with idle-tone on trunks.

d) 4WLTU: 1600-Hz Ringdown LTU - Connects the SDMX with four-wire trunks such as with the SB-3614/3614A.

e) AVLTU: DSN LTU - Interfaces with overseas DSN telephones.  These are four-wire systems employing 15-button DTMF signaling DC loops.

2) The special circuit adapters are:

a) SF: Single frequency (2600 Hz) adapter

b) CCLR: DC closure adapter

c) E&M: E&M six-wire adapter

3) The SDSG has 48 card slots for subscriber LTU's and any mix of cards can be used.  Up to 24 special circuit adapters are permitted to be used.

c. TDSGM.  The digital side of the AN/TTC-39A(v)1 has two Time Division Switching Group Modified (TDSGM) frames, with 324 ports per frame.  This provides for 648 lines, and of these 144 may be single-channel terminations and the remaining carried on multiplexed groups of 30 DTG's.  All external circuits (DTG's and single-channel ) interface with the switch via SEP's (signal entry panel).  Each of the two TDSGM's has it's own SEP.  Each TDSGM is made up of TDMF (Time Division Matrix Function) cards.  The TDMF is a single card consisting of ONE 64-channel time division switching matrix [a time division memory module (TDMM)], 6 NCMD's, and a switch MUX/DEMUX.  TDMF's 1-6, 13 and 14 are on TDSGM frame 1; TDMF's 7-12 and 15 are on TDSGM frame 2. TDMF's 13-15 is bypassed and interfacing terminations are wired directly to TDMF ports.  The 36 NCMD on each frame (1 and 2) handle 324 channels, of which 322 may be used for external lines.  Two are used for test terminals.

1) As with the SDSG, digital terminations (loops and trunks) on the CS interface with the TDSGM by means of LTUs.  The digital cards are the Diphase Loop Modem A (DLPMA) and Group Modem (GPMDM) cards.  

a) The Diphase Loop Modem A (DLPMA) is used to interface individual loops.  It connects the TDSG with digital phones such as the DSVT and DNVT.

b) The Group Modem (GPMDM) is used to interface the DTG's.

d. Internal ComSec.  The AN/TTC-39A(v)1 can serve as a ComSec parent switch for directly connected subscribers and a  home subnetwork of SB-3865's, AN/TTC-42s or AN/TTC-48s.  The switch ComSec rack accommodates 15 KG-94 TED's and 32 pooled KG-82s (LKGs).  The TED's provide bulk encryption for DTG's.  TED's 1-9 are used with DTG's 1-9 and TED's 10-15 are used by DTG's 16-21.  The time division switching group (TDSG) patch panel allows for changing these.  

1) The LKGs provide channel encryption for DSVTs.  They are pooled and assigned on a per-call basis to provide channel encryption for DSVT, secure conference, and approved loop connections.  LKGs are also used for key distribution.  Since DSVT's can achieve end-to-end encryption with each other, LKGs are needed only for the initial phase of the call.  

e. Timing.  The timing and synchronization necessary for operation of the CS are provided by switch timing circuits.  These consist of a Master Timing Generator (MTG), three Local Timing Generators (LTG), and an SDSG Timing Generator; all of which are redundant.  

1) Each MTG is controlled by a crystal oscillator that is phase-locked to a more accurate timing source.  This source can be internal or external.  Normally the Rubidium Atomic Clock internal to the CS serves as the MTG's source and provides for master timing.  An external source could be the Cesium Beam Clock such as is located in the AN/TSQ-111 (CNCE).  For external timing, it would be recovered from an incoming DTG.  Only one DTG can be used as an external reference source and that DTG must be GROUP 1, GROUP 2, GROUP 16, or GROUP 17.  When used the DTG with the lowest BER (bit error rate) should be used.

2) Of the three local timing generators (LTG), one provides clocking for both analog and digital switching and control equipment.  The other two are used strictly for digital switching equipment with one on the black side and the other on the red side.  

f. Common Equipment.   Some of the ports on the analog and digital matrices are set aside for switch common equipment.  To accommodate the common equipment, an AN/TTC-39A(v) can have up to 30 TSB's (trunk signaling buffers).  Digital TSB's terminate the out-of-band, or common-channel, signaling used on TRI-TAC interswitch trunk groups [such as the AN/TTC-39 series, AN/TTC-46 LENS, AN/TTC-47 NCS, AN/TTC-42, and the AN/TYC-39 MS].  TSB's are dedicated to TGC's (trunk group clusters) that use common channel signaling.  DSBs/DIBITS  (digital in-band trunk signaling) Buffers accommodate in-band signaling used with SB-3865 trunks. 

4. AN/TTC-39A(v)3.  This is merely a downsized version of the AN/TTC-39A(v)1.  There are only two of these in service, both of which are held by the JCSE.  They are being upgraded to double the line termination capacity and operate using AN/TTC-39A(v)4 operational software.  It is currently a 722 line circuit switch which accommodates 144 analog or digital single lines and 16 DTG's in a single switching module.  This circuit switch is mounted in a Gichner type GMS-1316 shelter and contains the communications and nodal control equipment, ComSec equipment, central processor group, magnetic tape units, line interface equipment, atomic standard clock, modems, orderwire control panel, CSP, and intercom equipment.   This switch employs flood search routing.

5. AN/TTC-39A(v)4.  This is the resultant product improvement of the AN/TTC-39A(v)1 and is employed only by the Air Force and JCSE.  This switch reduced the CCA (circuit card assembly) count by over 40 CCA’s from the AN/TTC-39A(v)1, and is all digital.  The SDSG (space division switching group) of the AN/TTC-39A(v)1was deleted, and it's function for analog lines and trunks is performed by an ALTG (auxiliary line termination group).  The ALTG provides interface via DLTU's for analog lines and trunks, and the TDMX.   This switch has a fiber optic capability, and employs flood search routing when CSR-TEP’d.

a. Functional Description.  AN/TTC-39A(v)4 is a transportable, automatic switching system housed in a modified S-280 B/G shelter.  It works at a channel rate of 16 or 32 kb/s, however 32 kb/s is the basic switch rate.  It provides for 712 total external line terminations and can accommodate 30 DTG's. It employs deterministic routing and is designed to interface with the following:

1) AN/TYC-39.

2) AN/TTC-39 SERIES

3) DSN and DSN PABX's.

4) NATO analog.

5) ULCS AN/TTC-42 and SB-3865.

6) SB-3614 and SB-3614A.

7) Commercial central offices.

8) Analog terminals and switches.

b. Technical Description.  The following are some of the major equipment items located within the shelter, and their functions.

1) ALCG.  Analog Line Conditioning Group.  In conjunction with the ALTG, this provides line conditioning for up to 24 analog lines.  It also provides delay equalization for up to eight analog lines.  It provides interface capabilities for diphase loops, analog interfaces that use LTUs, and common-channel signaling for analog interswitch trunks. The three major components of this are a patch panel, analog line conditioning equipment, and equalizers.

2) Timing Subsystem.  This provides network synchronization that maintains data bit streams at each switch clocked at the same rate.  A network will use independent FRO's at each node.  A FIFO buffer compensates differences in clock frequency between two connected nodes.  

3) Central Processing Group.  This performs the functions of processing, routing, and control of the switch.  The CPG is composed of :

a) 2 Magnetic Tape Transports.  

b) 2 Processors. Each is comprised of an input/output unit, memory, and a CPU.  Only one is on-line at a time and the other serves as backup.

c) 2 Input/Output Units.

d) 2 CPUs.

e) Status and Control Panel and Controller Nest.

4) ComSec.  The ComSec equipment for the AN/TTC-39A(v)4 is located in an HGF-85 CEF and trunk encryption module assembly rack.  These contain the following:

a) 2 KG-83 Key Variable Generators.

b) 32 KG-82 Loop Key Generators.  Delivers the per call variables.

c) 15 KG-81/94/194 TED's.  Can encrypt only 15 of the 30 DTG's.

d) 2 HGF-91 TUNA's (Transition Unit Nest Assembly)

e) 4 HGX-82 Control Units.  Controls the KG-82s, 1 per 8 KG-82.

f) 2 HGX-83 AKDC (Automatic Key Distribution Center).  Can store 1007 variables from the KG-83 or be manually loaded. 

5) Timing.  Timing circuits provide all clock signals that are required to operate the circuit switch.  These circuits consist of one MTG (master timing generator), three LTG's, and one timing generator.  All of them are redundant.  The MTG generates four basic timing signals that are derived from a precision crystal oscillator that is phase-locked to a more accurate source.  

6) DLTU's.  As previously stated, this switch is all digital by the deletion of the SDSG.  Analog interface to the digital matrix (TDSGM) is provided by means of seven types of digital line termination units (DLTU's).  

a) Five of these terminate local analog loops and trunks.  These are:

1. Four-Wire LTU (4WLTU).  This LTU has four circuits for terminating a variety of analog loops and trunks.

2. Two-Wire LTU (2WLTU).  This LTU has four circuits for terminating common-battery loops and trunks.

3. Twenty Hertz/Contact Closure LTU (TCLTU).  Each TCLTU has two circuits for terminating 20-Hz ring down and DC closure trunks.

4. Multifrequency LTU (MFLTU).  Each MFLTU has two circuits for terminating DSN trunks that use SF (single frequency) supervision and MF (multi-frequency), DTMF, or dial pulse signaling.

5. E&M LTU.  A LTU containing two circuits for terminating six-wire E&M trunks.  It provides interface to commercial PBXs and commercial central offices.

6. The remaining two LTUs provide remote interface.  These are:

a. Diphase Loop Modem A (DLPMA).  This has four circuits for terminating digital telephones.

b. NATO Interface Unit (NILTU).  This LTU has two circuits for terminating NATO analog trunks.    

6. AN/TTC-39D(PS).   This Circuit Switch is another product improvement of the AN/TTC-39A(v)1.  With few exceptions the switch is identical in design to the AN/TTC-39A(v)4.  This includes both hardware and software. 

a. System Improvements.  

1) The AN/TTC-39D is employed by the Army at echelons above corps (EAC).

2) Includes a routing subsystem downsized (RSSD), which provides for flood search routing.

3) Includes NATO digital interface capability.

4) This switch has a basic channel rate of 16 kb/s as opposed to 32 for the AN/TTC-39A(v)4.  

5) This switch has been upgraded to the AN/TTC-39D PS, to provide for the MSE packet switch capability.  The PS version includes two AN/TYC-20 packet switches and one AN/TYC-19 gateway.  Additionally, it provides access for 8 X.25 hosts and 4 IEEE 802.3 LAN interfaces.

b. Functional Description.  The AN/TTC-39D is a transportable, automatic switching system housed in a modified S-280B/G shelter.  It is designed to interface with the same systems as the AN/TTC-39A(v)4, as well as with the following additions:

1) NATO Digital.

2) AN/TTC-46 (LENS).

3) AN/TTC-47 (NCS).

4) AN/TTC-48 (SENS), and AN/TTC-48(v)2 at EAC.

5) AN/TRC-191 (RAU).

6) AN/TTC-50

7) AN/TTC-51

8) AN/TTC-39E

9) SMU

c. ComSec.  The ComSec equipment for the AN/TTC-39D is located in an HGF-87 CEF and trunk encryption module assembly rack.  It's complement is the same as the AN/TTC-39A(v)4 except for modified AKDC's. 

1) 2 KG-83 Key Variable Generators.

2) 32 KG-82 Loop Key Generators.  Delivers the per call variables.

3) 15 KG-81/94/194 TED's.  Can encrypt only 15 of the 30 DTG's.

4) 2 HGF-91 TUNA's (Transition Unit Nest Assembly)

5) 4 HGX-82 Control Units.  Controls the KG-82s, 1 per 8 KG-82.

6) 2 HGX-83A AKDC (Automatic Key Distribution Center).  Can store 1007 variables from the KG-83 or be manually loaded.  The modification allows for bulk variable transfer.

d. Routing.  The AN/TTC-39D employs flood search routing which is provided by the RSSD.  The RSSD however, can only locate subscribers compatible with the MSE numbering.  It can employ deterministic routing to override flood-search routing to external switches; such as the SB-3614, SB-3614A, or SB-3865, which cannot process the MSE numbering plan.  NETWORKS CAN BE A MIXTURE OF DETERMINISTIC AND FLOOD SEARCH ROUTING.

7. AN/TTC-39E.  The AN/TTC-39E combines switching, multiplexing, ComSec, and peripheral assemblies to provide full AN/TTC-39A(v)4 functionality.  The major components of the AN/TTC-39E are:

a. Rack mountable switching unit. (CDS)

b. Rack mountable call service position console.

c. Rack mountable LTU or circuit card nest.

d. Transit case LTU.

e. KG-82, HGF-93, KGX-93 (or equivalent) ComSec.

f. Rubidium standard.

8. Compact Digital Switch (CDS).  The CDS is a small, lightweight stand-alone circuit switch that is designed for rapid deployment.  It can be employed in a transit case configuration or installed in a shelter.  The CDS is a state-of-the-art version of the AN/TTC-39A(v)4.  The CDS is a part of: the AN/TTC-39E(v)1 used by the 112th Signal Battalion in support of the SOF, the AN/TSQ-188, Special Operations Command Light Initial Communications Module (SOCLICN) used by the JCSE, the AN/TSQ-201 used by USAFE, and the AN/TSQ-215 Digital Technical Control Facilities that will be employed by the Marine Corps in FY 2000.  The CDS is a fully digital trunk switch that uses a 64 Kb/s switching matrix and employs flood search routing.

a. The CDS supports only group level interfaces, standard TRI-TAC DTG groups.  The DTG interface is a standard TRI-TAC format from 4 ½ to 144 channels.  If the CDS is operating at a 32 Kb/s sampling rate, then the DTGs can operate at either a 32 or 16 Kb/s channel rate.  If configured for a 16 Kb/s sampling rate, the DTG can operate only at the 16 Kb/s channel rate.  

CDS Configurations

version
Capability
TTC-39E(v)1
TSQ-188
TSQ-201
TSQ-215
TACTS
1
1
1
1

TACLS
1
1
1
1

ComSec Controller
0
1
1
1

RSBC
1
0
0
1

DTG
6
1
1
12

DVOW
1
--
0
1

PIC
1
--
--
1

Rubidium Standard
1
1
1
1

AKDC
2
2
2
2

Single Row Nest
1
1
0
0

DLPMA
25
8
12
TBD

2WLTU
10
10
4
TBD

4WLTU
5
4
4
TBD

EMLTU
0
2
2
TBD

MFLTU
0
6
2
TBD

NILTU
0
2
10
TBD

TCLTU
5
4
2
TBD

CV-4180 (LTU)
2
2
4
TBD

CSP
2
2
2
2

TED
5
6
--
9*

AN/TYC-20
1
0
0
0

AN/TYC-19
1
0
0
0         

* Not integral to CDS – total compliment for TSQ-215.

9. Switch Multiplexer Unit (SMU). The SMU is employed in the AN/TSC-143 Tri-Band Satellite Terminal, Common Air Defense Communications Interface (CACDI), used in Patriot Fire Control Shelters, selected U.S. Navy fleet flagships LCC-19/20), the Kuwait Air Defense (KAD) Fire Control Shelters, and the AN/TSQ-215 Digital Technical Control Facility.

a. The SMU provides both group level and subscriber access.  The group interfaces are the same as provided in the CDS.  Subscriber access is provided by an internal loop nest supporting up to 60 subscribers or by means of a standard DTG to an external multiplexer, LTU, or SMU.

b. The SMU repackages the CDS, a loop nest, and an atomic standard frequency reference into a single unit.  The SMU can be used in a transit case configuration or installed in various shelters or rack mounted configurations. Since it is a repackaged CDS, it employs flood search routing.

The SMU configurations in the AN/TSC-143, CACDI, and AN/TSQ-215.

Capability
TSC-143
CACDI
TSQ-215
TACTS
1
1
1

TALCS
1
1
1

ComSec Controller
1
0
1

RSBC 1/
01
01
1

DCBU
0
1
1

DTG
3
3
6†
PIC
1
1
1

Rubidium Standard
1
1
1

Single Row Nest
1
1
1

DLMPA
8
2
TBD

2WLTU
3*
1
TBD

4WLTU
0
1
TBD

EMLTU
6*
0
TBD

MFLTU
6*
0
TBD

NILTU
6*
1
TBD

TCLTU
6*
1
TBD

Downsized CSP
1
11
0

TED
3
1
0 

1
RSBC to be added when the CSR TEP is fielded.

* Provided in the Variable Card Set.

† DTG 1 is reserved for the SRN.

10. General Information Common to CDS and SMU.  These cards are common to the CDS and SMU.  Both the CDS and SMU can support TRI-TAC ComSec equipment to provide bulk encryption and per-call security for both DSVTs and approved loops.  If equipped with TRI-TAC ComSec equipment, both can act as a ComSec parent switch for the SB-3865 or AN/TTC-48(v).

a. CDS and SMU Card Types.

Circuit Card 
Function                                     
TERM
Terminal board for CDS, incorporated into SMU backplane

MEM
Litton memory-- 1 Megaword (32/word bit memory)

CPU
Litton-CPU-VSLI version of 1-3050

I/O CON
Litton input/output controller

I/O CTLR
Switch I/O controller

PIC
Operator interface though VDT or PC and TTY

MATRIX
64 Kb/s switch matrix-maximum of 2,048 terminations

TACTS
Tactical Trunk Signaling (TSB and DSB)

TACLS
Tactical Loop Signaling-Digital receivers and DSG

ComSec
ComSec controller for AKDC and LKGs

DCBU
Digital Conference Bridge-20 ports with AN/TTC-39A(v)4 software

RBSC
Flood Search Signaling Buffers

DVOW
DVOW for up to 48 DTGs

MTG
Synthesizes required frequencies-can be slaved to a rubidium standard, 
DTG, or T1/E1 groups

DTG
TRI-TAC/MSE standard DTGs from a 4 ½ to 144 channels each card 
supports two groups

Loop Nest
SMU Only

GPMDM
TRI-TAC card to interface to DTG in SMU switch nest

TGMOW
TRI-TAC card to interface to DTG in SMU switch nest

T1MTG
LTU card to provide required timing to SMU loop nest

41MUX
SMU/SRN card to multiplex/demultiplex up to four 16 channel groups 
into a single DTG to interface to the CDS/SMU

MXDMX
LTU card to multiplex/demultiplex up to 36 channels

20Hz Gen
Generates 20 Hz ring to analog telephones

DLTU
Digital Line Cards-terminates either digital or analog loops or trunks

b. The maximum capabilities of both switches.

CDS and SMU Capabilities

Maximum Capability
CDS
SMU
Total Channels
744
744

Single Channel Interfaces
0
61 1/

Maximum Number of Multiplexed
744
683 2/

Channels


Group Interface Card Slots (DTG) 3/
6
4 4/

DTGs  
12
8 4/  

TED
12
6

LKG
12
32

TSB
32
30

DSB
30
30

Digital Receivers 5/
30
20

Digital Conference Bridges 5/
20
20

CSP
20
2

DVOW (1 card supports 48 DVOW
0

channels)


1/ There are 15 slots for DLTUs in the SMU, depending on the card type, up to 60 single channel terminations are available.

2/ The CDS and SMU switch matrix supports up to 2,048 terminations but is limited to 744 when using the AN/TTC-39A(v)4 software.  In the SMU, 61 terminations are dedicated for single channel terminations and the remaining 683 are available for groups.

3/ The DTG and T1/E1 cards are slot compatible, each card supports two groups.  The maximum number of DTGs, T1s, and E1s cannot exceed the numbers shown and are not additive.

4/ The SMU uses one DTG for the internal loop nest, leaving the remaining DTG on that card and up to 3 additional group interface slots for DTGs or T1/E1 groups for external use.

5/ Number limited by software.

c. The maximum capability of the CDS and SMU in either configuration.

Redundant or Expanded CDS/SMU Configuration

Configuration
DTGs
SingleChannels

CDS
12
0

Redundant CDS
24
0

SMU
8 (7 external)
60

Redundant SMU
12 (10 external)
120

SMU with Expansion Chassis
12 (10 external 1/)
120

1/ Assumes both loop nests are used.

d. The CDS and SMU have a limited control capability, including DVOW (CDS only), a rubidium atomic standard frequency standard, a DTG repeater mode, and channel reassignments.

11. AN/TSQ-215.  As of this writing, the AN/TSQ-215 is planned for fielding in early FY 2000.  Tentative configuration is to be without the SMU, although the prototype, held at MCCES does have the SMU/CDS configuration.  The replacement for the SMU will be a RedComm IGX commercial ISDN switch, which will increase the subscriber capacity of the TSQ-215.

a. Functional Description.  The AN/TSQ-215 is a transportable, automatic switching system housed in a modified S-250 shelter, built on a 64 Kb/s switch matrix platform that is capable of providing service at 16 Kb/s, 32 Kb/s, or 32 Kb/s and 16 Kb/s combined.  It is designed to interface with the following systems:

1) NATO Digital.

2) ULCS.

3) MSE.

4) FES.

5) DES.

6) AN/TTC-39 series.

7) SB-3614 series.

8) SMU.

9) CDS.

b. ComSec.  The ComSec equipment for the AN/TSQ-215 is as follows. 

1) 2 KG-93 Key Variable Generators. 

2) 16 KG-82 Loop Key Generators.  Delivers the per call variables.

3) 9 KG-194 TED's.  Can encrypt only 9 of the 18 DTG's.

4) 2 HGF-91 TUNA's (Transition Unit Nest Assembly)

5) 2 HGX-82 Control Units.  Controls the KG-82s, 1 per 8 KG-82.

6) 2 HGX-93 AKDC (Automatic Key Distribution Center).  

c. Routing.  The AN/TSQ-215 employs flood search routing.  It can employ deterministic routing to override flood-search routing to external switches; such as the SB-3614, SB-3614A, or ULCS.  Maximum channel throughput for the TSQ-215 is 2,048 channels.  

d. Additional Equipment.  

1) 1 AN/FCC-100.

2) 2 IDNX-20/24 Bandwidth Manager.

a) The MCCES prototype employs the IDNX-20/24s, however, the TSQ-215 is now scheduled to employ a Promina 800 bandwidth manager to replace them.

12. Mitel SX-50 Digital Private Branch Exchange (DPBX).  The MITEL SX-50 is a DPBX employed in the Navy's Fleet Mobile Operations Center (FMOC).

a. General Characteristics.

1) Timing.  The DPBX uses a microprocessor driven by an 8 MHz crystal oscillator with a 0.5 microsecond cycle time.  It uses time division switching and PCM.  The master clock for PCM operates at 16.384 MHz.

2) Switch Capacity.  The switching matrix (DX) provides time division switching for up to 48 line and trunk channels or for 1.5 links, with a link having 32 channels.  A shared link is provided for the attendant console and DTMF receivers.  A digital signal processor provides 8 channels of dual tone generators, 18 conference circuits, and 1 tone detector circuit.  The system provides 10 peripheral circuit cards for lines and trunks.  A line card can accommodate either 8 or 16 telephone lines depending on the type.  A trunk card can accommodate either eight or four trunks depending on the type.  The line capacity is 160 terminations (no trunks) and up to 80 trunks (no lines).  In addition to single telephone sets, the system also accepts SUPERSET 3 and 4 telephone sets that accommodate 3 or 15 appearances respectively.  Separate line cards are provided that support up to 8 lines for such sets.  The system provides for adding a slave PBX in order to increase the subscriber line capacity.  For this purpose, a trunk circuit from the slave PBX is connected to a line circuit of the host PABX.  Additional dialing is required for communications between the PABXs.

3) Signaling.  The system interconnects both DTMF and rotary dial sets.  Five DTMF receivers are provided.  For pulse dialing, the signal processor detects the digits by monitoring the loop current.  For trunks, supervisory signaling is loop start, ground start, and E&M.  Address signaling is by DTMF, dial pulse, and E&M.  The system has a wait-for -dial feature for trunk calls.  Digits dialed before  the second dial tone is received from the control office are not outpulsed.

4) Data Capability.  Provisions are available for a PC to send data to destinations outside the DPBX by means of a modem attached to the SUPERSET 4 line.

b. Features.

1) The SX-50 provides features which can be characterized in the following three categories

a) Subscriber Features.

1. Abbreviated dial.

2. Auto-answer (speakerphone).

3. Auto-hold.

4. Call forwarding.

5. Call hold.

6. Call pickup.

7. Call transfer.

8. Conference.

9. Executive busy override.

b) Attendant Features

1. Automatic ring-down circuit.

2. Automatic wake-up.

3. Contact monitor.

4. Do not disturb.

5. Message waiting.

6. Paging access.

7. Room status.

c) System Operation Features

1. Automatic route selection and tool control.

2. Call direction.

3. Direct in line.

4. Direct inward dial trunks.

5. Hotline.

6. Hunt groups.

7. Originate only extensions.

8. Personal on-going line.

9. Pick-up groups.

10. Station-message detail recording.

11. Transfer dial tone.

12. Trunk answer from any station.

13. Trunk groups.

14. Voice mail port.

15. Wait for dial tone.

c. Dialing.


1) Dialing is in conformance with the North American Numbering, NGX-NNX-XXXX.

d. Interface.

1) The DPBX trunk interface requires metallic conductors for central office loop or ground start or E&M types 1 or 5 dc signaling and supervision.  In order to interface with an AN/TTC-39 series CS, the SX-50 would have to use an EMLTU card.

13. Navy Shipboard Switching Systems.


b.  Single Audio System (SAS).  The SAS is a legacy analog voice switching system used primarily for tactical battle group communications.  It permits association of a given TA-970 handset with a specific ANDVT, which in turn is tied to a specific radio and frequency.  By flipping a selector, the tactical staff can push-to-talk access to established subnets such as ASW, sea-to-air, and SAR.


c.  Interior Voice Communications System (IVCS).  The IVCS was originally planned as a ship-wide nonsecure means of distributing voice circuits.  It has evolved into an ISDN telephone system employing various commercial switches(e.g., HORIZON 2000, Dimension 750, and MITEL family of switches).  For pier-side use, several tail circuits are patched into a public switch to provide exterior access.  Since Operation DESERT STORM, the external communications capability of IVCS has expanded rapidly and continues to grow.  Many major combatants have T1 pier-side access to the public switch by way of an IVCS trunk line.  At sea, the IVCS can be patched into wideband SATCOM such as SHF and ATHENA and into INMARSAT.  Personnel at handsets authorized to access outside lines, dial an outside access code and are switched to either outside tail circuits or an outside trunk.  The IVCS ISDN switches can be programmed to block outside access to any nonauthorized hand sets.  Further, it is possible to restrict and prioritize access to various media and to reserve capacity for high-priority lines.  Hot lines can be established that can connect two predetermined phones whenever either goes off hook and the other rings.   The speed of establishment of such connections (once defined) is governed by transmission delay and human reaction time at the distant end.  (The switching time is fast when compared to these delays.)  The rapid growth in IVCS to meet external communications requirements has in some cases required augmentation of the central IVCS switch with PBX switches.  Use of auxiliary switching is considered a temporary expedient rather than a long-term solution to the increased demand.  On some ships the PABX is integrated as a trunk extension of the IVCS, therefore, aside from additional access digits, it is transparent to the end user.  On other ships the PABX requires a second handset.  Often a PABX is used in conjunction with a dedicated resource such as a battle group cellular phone.  


d.  Battle Group (BG) Cellular Phone.  Most major combatants have been outfitted with cellular relays that permit use of commercial hand sets to dial within the network.  Small craft, ships, and shore are capable of contacting personnel on ships within the cellular group.  (Due to the commercial applications of this technology, the Navy is restricted from using BG cellular within 50 miles of US shore lines.)  With the advent of commercial SATCOM cellular networks, the Navy will be able to take advantage of these capabilities as they arise.


e. Indirect Defense Switched Network (IDSN). IDSN refers to a variety of switches and services available to/from the private sector of the public switch.  This typically refers to a tail circuit but can include fractional T1 and higher.  Onboard ships IDSN lines are digitized at rates from 2.4 kbps to 64 kbps and may be muxed into 64 kbps aggregates for transmission ashore where they may be  demuxed and presented as tail circuits to the public switch.  These are nonsecure lines, but are bulk encrypted for transmission from the ship.  Included in this category is use of the International Maritime Satellite (INMARSAT) with nonsecure end user equipment (STU-IIIs can go secure on the INMARSAT after call establishment).  The INMARSAT cannot be bulk encrypted due to the need to land signals though earth stations in many countries.  Use of IDSN at sea under various tactical conditions can be restricted.

14. Digital Switch (DS).  The Digital Switch (DS) is a downsized version of the AN/TTC-39 series of circuit switches.  It provides the internal and external shelter communications needed for secure operation of the USAF Mobile Air Operation Center (MAOC) in support of the Contingency Theater Automatic Planning System (CTAPS).  The main emphasis of CTAPS is the creation and dissemination of the Air Tasking Order (ATO).  The CTAPS program includes 3 in 1 expandable shelters designated the AN/TSQ-165 which includes the DS as the primary voice communications switch.  The DS is a 150-termination switch for intra-and inter-site capability for access to the DSN.  The switch provides the CTAPS MAOC user with the capability to transmit and receive voice traffic via ground-air-ground radio channels, direct access to long haul transmission media. and a local intercom system with conferencing capabilities.  The DS is fully interoperable with the TRI-TAC family of switches for both intratheater and DSN operations.

a. Capabilities.

1) General.  The DS is a fully digital and non-blocking switch that provides 150 lines for secure voice and data communications.  The DS is mounted in a standard 19-inch rack and consists of a common equipment module, automatic data processor, power processor module, blower assembly, control panel, and an associated VDT.  The VDT is a MNI for entering data base classmarks.  The DS provides full ComSec management and control for LKGs, AKDC, and TEDs.

2) Specific.

a) Two VDT interfaces for local switch configuration, subscriber interfaces on-line diagnostics, fault isolation, and remote dial-up access.

b) Essential User Bypass (EUB) to reconnect up to 60 shelter subscribers to other facilities or on- site switches when the DS fails.

c) Interoperable with AN/TTC-39A(v)1/A9V)3/A(v)4, AN/TTC-42, SB-3865, SB-3614/A, MSE, and DSN.

d) Interfaces to TRI-TAC and MSE networks through eight trunk group interfaces at the data transmission rates shown below.

DS Trunk Group Interfaces

Trunk Group
16 Kb/s Circuits per
Trunk Group
32 Kb/s Circuits per
Rate (Kb/s)
Trunk Group
Rate (Kb/s)
Trunk Group
72
4.5
256
8

128
8
288
9

144
9
512
16

256
16
576
18

288
18
1024
32

512
32
1152
36

576
36
1536
48

1024
64
2048
64

1152
72
2304
72

2048
128
4096
128

2304
144
4608
144

e) Four loop interfaces for DSVTs and DNVTs.

f) One primary and up to five alternate trunk group clusters, to provide up to six routes per call attempt.

g) Classmarks for subscriber privileges or restrictions.

h) Abbreviated dialing.

i) Compressed dialing.

j) Call transfer.

k) Automatic line grouping, for up to 32 groups of two to five subscribers.

l) Two, five-party conference bridges, each CIU has 30 digital conference bridge units to support 12 intercom conferences.

15. Circuit Switch Administration, Operations, and Network Management.  Circuit switches require not only a physical configuration but configuration of their databases as well.  Standard worksheets are prepared by the Tactical Automatic Switch Control Officer (TASCO) and then inputted to the switch via VDT. 

a. The standard worksheets consist of the following:

1) To configure the BASIC switch:  

a) ASC- Assign Switch Classmarks

b) ASI- Assign Switch Initialization

2) To determine and define TRUNKING:

a) ADT- Assign Digital Transmission Group (Defines DTG's)

b) ATG- Assign Trunk Group Cluster/Interswitch Trunk Group Cluster

3) To determine ROUTING:

a) ANY- Assign NYX Routing (Network routing)

b) APR- Assign PR Routing

c) ASL- Assign SL Routing

d) AAA- Assign Alternate Area Routing

e) ACN- Assign Commercial Network Routing

4) To define SPECIAL FEATURES:

a) AZR- Assign Zone Restriction List

b) APC- Assign Preprogrammed Conference List

c) ATM- Assign Traffic Metering

d) AFR- Assign Frequency for Network Reporting

5) This listing is not all-inclusive but will give you a look at the database concerns.  Worksheet information must be programmed in a certain order.  Example, the ASI must be done before the ADT.

b. The network planner, in coordination with the TASCO, allocates precedences for voice and data subscribers in the common user network.  These precedence allocations are:


Allocation
Precedence

CINC/COMJTF
Flash Override


0.2  %
Flash


4.0  %
Immediate


27.8 %
Priority


68.0 %
Routine

a) When this allocation is exceeded at the higher precedence levels network performance will be degraded.

16. Circuit Switch Interface Planning Guides. This appendix provides a set of circuit switch trunk interface planning guides that consist of a series of tables and diagrams for different interswitch trunks.  This assists in determining which equipment will interface with each other and characteristics of that interface.

a. Review pages E-25 - E-52. 

REFERENCES:

a. CJCSM 6231.02, Joint Voice Communications Systems 

b. CJCSM 6231.07, Joint Communications Network Management and Control  

LESSON REVIEW:

1. What is the description of the AN/TTC-39A(V)1?

A. _____________________________________________________________________

2. What is the description of the AN/TTC-39A(V)4?

A. _____________________________________________________________________

3. What is the description of the AN/TTC-39D(PS)?

A. _____________________________________________________________________

4. What is the total line termination capacity of the AN/TTC-39A(V)1?

A. _____________________________________________________________________

5. What is the total line termination capacity of the AN/TTC-39A(V)4?

A. _____________________________________________________________________

6. What is the total line termination capacity of the AN/TTC-39D(PS)?

A. _____________________________________________________________________

7. What is the total line termination capacity of the AN/TSQ-215?

A. _____________________________________________________________________

8. How many DTG's are accommodated by the AN/TTC-39A(V)1?

A. _____________________________________________________________________

9. How many DTG's are accommodated by the AN/TTC-39A(V)4?

A. _____________________________________________________________________

10. How many DTG's are accommodated by the AN/TSQ-215?

A. _____________________________________________________________________

11. Which agencies employ the AN/TTC-39A(V)1?

A. _____________________________________________________________________

12. Which agencies employ the AN/TTC-39A(V)3?

A. _____________________________________________________________________

13. Which agencies employ the AN/TTC-39A(V)4?

A. _____________________________________________________________________

14. The type of call routing employed by the AN/TTC-39A(V)1?

A. _____________________________________________________________________

15. The type of call routing employed by the AN/TTC-39A(V)4?

A. _____________________________________________________________________

16. What are the interface capabilities of the AN/TTC-39A(V)1?

A. _____________________________________________________________________

17. What are the interface capabilities of the AN/TTC-39A(V)4?

A. _____________________________________________________________________

18. What are the interface capabilities of the AN/TTC-39D(PS)?

A. _____________________________________________________________________

19. What are the interface capabilities of the AN/TSQ-215?

A. _____________________________________________________________________

20. What are the Joint planning precedence allocation guidelines for subscribers in a common user network? 

A. _____________________________________________________________________
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