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STUDENT OUTLINE
ANNEX F – WIRE & MULTICHANNEL RADIO

6.04 – AN/TTC-42 Planning
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.
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1. 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) Switch Capabilities.  The maximum total line terminations (loops and trunks) for the AN/TTC-42 is 280 channels. 

2) Characteristics and limitations.
Item
Characteristics/Limitations

Maximum Channel Capacity

Maximum Assignable Channels
CCIS Channels

DIBTS Channels (IB/OOB Signalling)
280
162  (CCIS trunking requires the use of a Trunk Signalling Buffer (TSB), of which, there are only 6 that may be assigned)
152

Single-Channel Digital Lines

Quantity

Type Modulation
Bit Rate
100 channels maximum (96 + 4).  Terminals 0001 – 0096 may be configured for either analog or digital terminations.  Terminals 0097 – 0100 may only be configured for digital terminations.
Balanced Conditioned diphase
16 or 32 Kb/s

Single-Channel Analog Lines
96 channels maximum. Six of these channels can be used for commercial subscribers (2W).  The remaining channels can be used for 4-wire analog terminations only (which includes DSN).

Multichannel Digital TDM Groups

Quantity
Type Modulation
Bit Rate



7 groups maximum.  

Modems 1-6 may support 8 - 18 channels.

Modems 1 & 7 may be used to slave timing.

Modem 2 & 5 may use an Inter-nodal Buffer.

Modems 3 & 6 may support 4.5 channels. (RLGM)

Modem 7 may support up to 72 channels.
Unbalanced Conditioned Diphase
144 to 2,304 Kb/s at 32 Kb/s channel rate; or 


72 to 1,152 Kb/s at 16 Kb/s channel rate.

Engineering Analog Voice Orderwire
One AVOW circuit is provided in each 26-pair CX- 4566 cable, 7 maximum at one time.  One AVOW can be provided by each TDM group modem circuit.

Engineering Digital Voice Orderwire
One DVOW circuit can be provided in each TDM group, 4 maximum at one time.

Attendant's Orderwire
Two voice OW circuits are provided for the attendant (VOCU operator), one analog and one digital.

Cryptography
16 KG-82's provide for single line encryption.

6 KG-194's may be used to bulk encrypt any 6 of the 7 available modems.

Maximum Line Lengths**

Single Channel Loops
TDM, 72 - 288 Kb/s
TDM, 512 - 576 Kb/s
TDM, 1024 – 2304 Kb/s*
0 to 4.0 km (0 to 2.5 Mi.) 
0 to 4.0 km (0 to 2.5 Mi.) 
0 to 3.2 km (0 to 2.0 Mi.)
0 to 1.8 km (0 to 1.0 Mi.)

* Modem 7 only.

** The use of fiber optic cable for long cable runs or high bit-rate runs extends the maximum distances to infinity, however, an AN/GSC-54 must be used every 6.0 km to restore and repeat the data, regardless of the bit-rate.

3) Work Stations.  The AN/TTC-42 has two distinct positions.

a) Maintenance Supervisor.  The Maintenance Supervisor position contains the control panels necessary to perform supervisor and maintenance functions. 

b) Call Service Attendant. The Call Service Attendant is responsible for attending calls that require operator intervention.  The Call Service Unit may be remoted outside of the switch to allow the Maintenance Supervisor more room to move during troubleshooting procedures.

4) Fault Assistance Module Kit (FAM Kit).  The FAM Kit contains extra cards and other equipment to assist in switch fault isolation.  These cards are not "extra" cards to be used when another card goes bad, they are to be used only to verify that a card has gone bad, then returned to the FAM kit.

5) Power Requirements.

a) The AN/TTC-42 is also versatile in its power requirements.  Power supplied to the switch may be derived from field generators or commercial power.  Power is connected to the Power Entry Panel on the outside of the switch, and is distributed internally from the Power Distribution Panel.  Allowable power input is:

1. Volts AC:  120 or 208

2. Hertz:  50/60, or 400 (ECU’s will not work on 400 Hz)

3. Watts:  2,660 w/o ECU’s; 17,000 w/ECU’s

b) The AN/TTC-42 may also be powered via DC power.  The DC power connection is also made at the Power Entry Panel, and should only be used as a “last ditch effort”.

1. Volts DC:  21 – 31

2. Watts:  1,600 (ECU’s will not work while DC powered)

c) Like the SB-3865, emergency power is held on-board, in the form of a wet-cell battery (24 VDC, 120 amps).  This battery should perform emergency operation for 1 hour, however, experience has shown that the battery seldom lasts longer than 30 minutes. 

1. When using battery power, the switch will automatically shut down when power falls below a minimum level.  

2. When it has been determined that power will not be restored immediately, the Maintenance Supervisor should back-up the database, as any changes made to the switch database are not permanently stored until the database has been saved – a process called Flash Memory Update.

3. The Maintenance Supervisor can take actions to lengthen the power availability.

a. Inhibit Common Battery power to lower priority subscribers.

b. Deleting low priority Mux groups.

c. Turn the VDU off.

d. Reduce ComSec equipment usage.

2. System Applications.  The AN/TTC-42 performs several system applications. These applications are part of the normal function of the different types of networks that are supported through the switch.  Refer back to lesson 6.02 for the 4 different system applications that the AN/TTC-42 supports.

3. Switching Services.  The AN/TTC-42 performs 4 different switching services.  Refer back to lesson 6.02 for the switching services provided.  

4. Subscriber Services.  The AN/TTC-42 always performs the following subscriber services:

a. Precedence Dialing and Pre-emption.  Allowable precedences are Routine through Flash Override.

b. Direct Access Service.  A one-way, programmed “hot-line” whereby whenever phone “A” is picked up, phone “B” rings.  

1) Phone “A” can still receive calls from other phones within the network.  

2) Phone “B” does not necessarily have to be DAS’d to Phone “A”, and reciprocity of the DAS is not automatic.

3) The AN/TTC-42 has a database limitation of 10 DAS classmarks.

4) This function is programmed at the switch, and cannot be initiated by a subscriber.  

a) It is programmed so that every time the phone that has the DAS classmark goes off-hook, the switch automatically dials the preselected (preprogrammed) number.

c. DSN Access. Direct DSN connectivity for the AN/TTC-42 is available through either the 4-wire Autovon Interface Unit CCA, or via digital trunking from a STEP site. 

d. Call Intercept.  Enables calls destined to a specific subscriber, or from a specific subscriber destined for a certain switch or area code to be intercepted by the CSA.  

1) This function is programmed at the switch, and cannot be initiated by a subscriber.

e. Call Forwarding.  Allows a subscriber to forward calls to another phone in the network.

1) The allowance of a subscriber to perform call forwarding is programmed at the switch, and cannot be initiated by a subscriber without a call forward classmark of YES.

f. Conference Calling. Allows a subscriber to initiate a conference call, connecting to up to 4 other subscribers in the network (a total of 5 connected subscribers – The “originator”, and 4 others).

1) When the CSA initiates the conference, the CSA is the 5th member.

2) Although conference privileges are assigned at the SB-3865, if the parent switch does not allow subscribers of that SB-3865 to access the conference bridge, subscribers of that SB-3865 will not be able to initiate conference calls.

g. Commercial Access.  Allows a subscriber to access the local civilian or base telephone exchange via a 2-wire analog CCA.  

h. Fixed Directory Service.  Fixed directory service allows for a subscriber or unit to have a fixed number.  FDS allows the pre-designated 5-digit number to “move” with the subscriber or unit as they move through the AO, regardless of their location. The fixed directory table is limited to 200 total database entries.  There are two types of fixed directory service lists.

1) Fixed Directory Unit List. The FDUL is reserved for units and is identified by the 3rd digit, which may be in the range of 0 – 6.  A maximum of 100 FDUL subscribers may be programmed into the switch database. 

2) Fixed Directory Subscriber List.  The FDSL is reserved for individual subscribers and is also identified by the 3rd digit, which may be in the range of 7 – 9.  A maximum of 200 FDSL subscribers may be programmed into the switch database.

5. Call Routing.  Like the SB-3865, call routing is automatically controlled.  Path selection is based upon processor analysis of dialed numbers and routing tables stored as part of the database. For individual calls, the selected route is determined by such factors as comsec requirements, type of call (analog or digital), and selected restrictions stored in the database.  Routing requirements and restrictions are determined and implemented during the network planning and installation phases.  The AN/TTC-42 processes analog and digital calls from loop or trunk lines as listed below:

a. Analog Lines.  The AN-TTC-42 accepts and provides analog signals for four-wire analog loops and trunks.  All analog connections are nonsecure, single-channel only and can interface with four-wire DTMF loops or trunks as follows:

1) AC supervised, local battery loops; e.g., TA-341, TA-720, or TA-838. 

2) Confirmation trunks; e.g., AN/TTC-38.

3) Three-digit tone burst PABX; e.g., SB-3614.

4) Four-Wire Converter Trunks.  

b. DSN Interface.  Any digital subscriber can access the DSN system.  In addition, the configuration kits include DSN interface CCAs (AIU), which may be substituted for any 4-wire ALTU CCA, thereby allowing direct access to the DSN lines from the local switch.

c. Digital Lines.  The AN/TTC-42 accepts and provides secure and nonsecure digital signals for 4-wire loops and trunks as listed below.  The AN/TTC-42 also provides for loop and trunk service via the TDM transmission groups.

1) Loops as provided by type TA-1042 (nonsecure), MMT-1500 (digital STU-III) or type KY-68 (secure) voice terminals.

2) DIBTS trunks as provided by SB-3865s.

3) CCIS trunks as provided by another AN/TTC-42, or AN/TTC-39 series circuit switch.

d. Traffic Metering.  In addition to these functions, the AN/TTC-42 has a traffic metering capability. However, it is less sophisticated than that found in the AN/TTC-39 series.  Reports are available to the switch supervisor by a man-machine (MAMA) interface.  The switch's traffic metering capability is listed below.  

1) Total number of calls offered to the switch in four categories: Trunk-Trunk, Loop-Trunk, Trunk-Loop, and Loop-Loop.

2) Number of Routine precedence calls offered per trunk group and number of non-Routine (Priority through Flash Override) calls offered per trunk group.

3) Total number of calls blocked and total number of calls offered per trunk group.

4) Number of Routine calls preempted per trunk group and number of non-Routine calls preempted per trunk group.

6. Switch Planning. 

a. Planning and Database Construction.  For this lesson, we will not get involved in the actual “button pushing” techniques involved in implementing a database, but we will be looking at considerations for the physical connectivity of channels, and the math involved in planning that connectivity.

1) Single-Channel terminations.  There are a total of 100 single-channel terminations available through the Signal Entry Panel (SEP) CX-4566 cable connectors (J-1 through J-10) of the AN/TTC-42.  

a) Terminals 0001 - 0006 are terminated (normal through) to J1 on the SEP.  These terminals may be used with the DLTU, 4W ALTU, AIU, or 2W ALTU CCAs.  The 2W ALTU terminates on the odd-pairs (pr 1, 3, 5…11). 

1. One DLTU will terminate four, single channel, digital subscribers/DIBTS trunks.

2. One 4W ALTU will terminate two, 4-wire analog subscribers/trunks.

3. One AIU will terminate two, 4-wire DSN trunks.

4. One 2W ALTU will terminate two, 2-wire analog subscribers/trunks on the odd pair of the channel.

b) Terminals 0007 – 0012 are terminated to J1 also.  These terminals may be used with the DLTU, 4W ALTU, or AIU CCAs. 

c) Terminals 0013 – 0096 are terminated to J2 – J8.  These terminals may be used with the DLTU or 4W ALTU CCAs. 

d) Terminals 0097 - 0100 are nested in the black switch cabinet and may be physically patched to any terminal on J9 or J10 (CX-4566 terminations) for subscriber services.  Typically, one of these terminals is routed inside the switch for use by the installer/maintainer.  These 4 terminals may only be used for digital subscribers.

2) Multi-Channel Terminations.  

a) Modems 1, 2, 4, and 5 provide 8 – 18 channels.

b) Modems 3 and 6 provide 4.5 – 18 channels.

c) Modem 7 provides 8 – 72 channels.

d) The AN/TTC-42 can slave from modems 1 or 7.

e) Modems 2 and 5 allow for application of an inter-nodal buffer.  

f) Any of the modems may be configured for bulk encryption, but the maximum number of modems that may be bulk encrypted is 6.

g) Only used channels or trunks count against your database limitations.  In other words, if you program an 18-channel mux group and only use 12 of the 17 traffic channels, you are only charged for the 12 traffic channels plus the overhead that you are using.

3) Sole-User Patch Terminations. SUPs are used to patch a special circuit through the matrix of the switch.  When a SUP is used, two traffic channels are used to make the connection (the incoming channel, and the outgoing channel).  SUPs may be patched from:

a) Single-channel termination to a TDM group channel.

b) TDM group channel to another TDM group channel.

c) But not single-channel termination to another single-channel termination.

4) Overhead Channels.  As we discussed in Annex C, DGM equipment uses overhead channels so that they can communicate with each other.  Whenever a modem is used, at least 1 traffic channel is lost to provide the overhead channel. 

a) A 9-channel mux-group has 8 user channels plus 1 overhead.

b) An 18-channel mux-group has 17 useable channels plus 1 overhead when used solely for a trunk group.

c) An 18-channel mux-group has 16 user channels plus 2 overheads when used for a stacked RMC configuration, or a drop and insert via an AN/MRC-142 (MSF 3A1).

d) A 36 or 72-channel mux-group has 35/71 useable channels plus 1 overhead.  

1. By following MSF rules and applying additional overheads into a mux-group, you can perform “Quasi-TGM emulation” and prepare a high bit-rate DTG for separation and distribution by the distant end TGM. 

b. Planning the Physical Connectivity.  Something similar to the chart on the following page should be used to plan the physical connectivity of the AN/TTC-42.  But first, consider the following:

Note: at this stage, we are merely identifying whether or not the switch can support the assigned mission, we are not looking at “how” we are going to physically connect subscribers and channels, rather, we are looking at “if” we can.

1) When the AN/TTC-42 planner sits down to plan their local network, the maximum number of assignable channels may be 280, however, that number varies based on how many, and which type of subscribers are terminated at the switch.  

2) Factors to consider are DIBTS trunks, analog trunks, subscriber terminations, sole user patches, and overhead channels.  The maximum number of channels that may be assigned from these categories is 152.  

3) The possible configurations of the AN/TTC-42 is virtually limitless, and you will seldom, if ever, see an AN/TTC-42 filled to its maximum capacity of 280 channels.  Usually, the 152 channel maximum capacity of DIBTS trunks, analog trunks, subscriber terminations (local & remote), sole user patches, and overhead channels is reached, and we rarely employ all 72 channels on modem 7 - which is the only way to achieve 280 line usage. 

4) The limitation of 152 is due to software limitations rather than a hardware limitation.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING





DIBTS
TTL

DIBTS/ Single Channel/ Overheads 
- - - - - - -
152
- - -
152
152

CCIS Channels Available
- - - - - - -
162
- - -
152
280

Single-Channel Terminations
H = 

(A+B+C+D+E+F+G) < 100
TTL
100
- - -
152
280

Single-Channel Digital Trunks 
A
0
0
100
0
152
280

Single-Channel Digital Subscribers
B
74
74
100
-74
78
206

4 Wire Analog  Trunks
C
4
78
96
-4
74
202

4 Wire Analog Subscribers
D
0
78
6
-0
74
202

2 Wire Analog Trunks
E
0
78
6
-0
74
202

2 Wire Analog Subscribers
F
0
78
6
-0
74
202

Single Channel – TDM SUPs
G
0
H =
78
73
-0
74
202

TDM Group Terminations
(G+H+I+J+K+L+M)

< 152
- - -
152–78 = 74




TDM Trunk Groups 

G = DIBTS/CCIS Overheads
I
2 / 2
TTL
CCIS
DIBTS
7 / 10*
-4
70
198




4
2
82





TDM DIBTS Trunks 

H = DIBTS Trunks
J
34
38
2
116
119 / 152*
-34
36
164

RMC’s in use 

I = RMC Overheads
Modems Used
K
4
42
2
120
2/Modem = 14
-4
32
160


3










RMC Subscribers 

J = Phone subscribers only
L
32
74
2
152
8/RMC = 112
-32
0
128

Sole User Patches
2
152


TDM – Single Channel SUPs

TDM “E” must equal SC “E”
G
0
74
2
152
73
0
0
128

TDM – TDM SUPs 

K = 2(TDM – TDM SUPs) 

1  x 2 = 2 (CCIS)
M
2
76
4
152
73
-2
0
126

CCIS Trunks
- -
32
- -
36
- -
162
32
- - -
94

* MSF Application on M7 (Quasi-TGM emulation), using TGM on distant end to distribute.

5) Breaking this worksheet down and looking at the individual sections of this worksheet, you can see how this becomes an effective tool to help prevent over-committing your switching resources.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING





DIBTS
TTL

DIBTS/ Single Channel/ Overheads 
- - - - - - -
152
- - -
152
152

CCIS Channels Available
- - - - - - -
162
- - -
152
280

a) Looking above, notice that the maximum terminations are listed, and there can be no variance from those maximums.

b) In the scenario depicted in the following tables, you have been tasked to provide trunking to 4 different switches as well as phone service to 110 local subscribers. As a switch planner, this number should concern you, because the maximum number of local terminations is 100. Through planning conferences and other meetings, you know that there are three clusters of subscribers away from the “local” area (with 16 in one area and 8 in each of the other two), so you should plan to put those subscribers on RMC’s.  By doing that, you have dropped the total number of local subscribers from 110 to 78. Although the 32 subscribers may be close in proximity to the switch (local subscribers), because they are terminated off of RMCs, they become long-local subscribers.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING





DIBTS
TTL

Single-Channel Terminations
H = 

(A+B+C+D+E+F+G) < 100
TTL
100
- - -
152
280

Single-Channel Digital Trunks 
A
0
0
100
0
152
280

Single-Channel Digital Subscribers
B
70
70
100
-70
82
210

4 Wire Analog  Trunks
C
0
70
96
0
82
210

4 Wire Analog Subscribers
D
4
74
6
-4
78
206

2 Wire Analog Trunks
E
4
78
6
-4
74
202

2 Wire Analog Subscribers
F
0
78
6
0
74
202

Single Channel – TDM SUPs
G
0
H =
78
73
-0
74
202

c) Line A identifies the usage of single-channel digital trunks.  For your scenario, you will not be employing any, which leaves your total channels used at 0, and your total remaining at 152/280.

d) Line B identifies the usage of single-channel digital subscribers.  You currently have identified 74 digital subscribers to your switch, so 74 is entered under Terminations Used, and then you add your running total together.  Under the Used column, you again enter 74, and subtract that number from your Total Remaining, which is now 78/206.  (This gives you the ability to double-check your work at the same time)

e) Line C is for 4-wire single-channel analog trunks.  For your scenario, you have no analog trunks, so you enter 0.  Next you add your running total together and come up with 74.  Under the Used column, you enter 0 again, and subtract that from your Total Remaining, which is now 78/206.

f) Line D is for 4-wire single-channel analog subscribers.  For your scenario, you have 4, 4-wire analog subscribers, so you enter 4.  Next you add your running total together and come up with 78.  Under the Used column, you enter 4 again, and subtract that from your Total Remaining, which is now 74/202.

g) Line E is for 2-wire single-channel analog trunks.  For your scenario, you have 4 (Commercial Interface), so you enter 4 in the appropriate box, and add that to your running total to give you 82.  Under the Used column, you enter 4, and subtract that from your Total Remaining, which is now 70/198.

h) Line F is for 2-wire single-channel analog subscribers.  For your scenario, you have 0, so you enter 0 in the appropriate box, and add that to your running total to give you 82.  Under the Used column, you enter 0, and subtract that from your Total Remaining, which is still 70/198.

i) Line G is for Single-Channel to TDM group Sole User Patches.  This row identifies only the single-channel side of those SUP's.  For your scenario, you have 0, so you enter 0 in the appropriate box, and add that to your running total to give you 82.  Under the Used column, you enter 0, and subtract that from your Total Remaining, which is again 70/198.

j) Line H is nothing more than the running total for single-line terminations.

k) You now have 70/198 channels left to assign, and haven't started with the TDM group channels.  Now you are ready to move to the TDM Group Terminations.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING





DIBTS
TTL

TDM Group Terminations
(G+H+I+J+K+L+M) < 152
- - -
152–78 = 74
78
74
202

TDM Trunk Groups 

G = DIBTS/CCIS Overheads
I
2 / 2
TTL
CCIS
DIBTS
7 / 10*
-4
70
198




4
2
86





TDM DIBTS Trunks 

H = DIBTS Trunks
J
34
38
2
120
119 / 152*
-34
36
164

RMC’s in use 

I = RMC Overheads
Modems Used
K
4
42
2
124
2/Modem = 14
-4
32
160


3










RMC Subscribers 

J = Phone subscribers only
L
32
74
2
156
8/RMC = 112
-32
0
128

Sole User Patches
2
152


TDM – Single Channel SUPs

TDM “E” must equal SC “E”
G
0
74
2
152
73
0
0
128

TDM – TDM SUPs 

K = 2(TDM – TDM SUPs) 

1  x 2 = 2 (CCIS)
M
2
76
4
152
73
-2
0
126

CCIS Trunks
- -
32
- -
36
- -
162
32
- - -
94

* MSF Application on M7 (Quasi-TGM emulation), using TGM on distant end to distribute.

l) Line I identifies the usage of all overhead channels for trunk groups.  For your scenario, you will be trunking to 2 SB-3865's and 2 AN/TTC-42's, which leaves your total TDM channels used at 4, your CCIS channels used at 2, and your DIBTS channels used at 86 - this will become apparent later.  Your total remaining channels are now 70/198.

m) Line J identifies the usage of TDM DIBTS Trunks.  You currently have identified 34 trunks, so 34 is entered under Terminations Used, and then you add your running totals together to give you 4/2/86.  Under the Used column, you again enter 34, and subtract that number from your Total Remaining, which is now 36/164.  

n) Line K is for RMC's that are employed within your system.  For your scenario, you have 4 RMC's attached to 3 modems.  Next you enter 3 in the modems used box, and add your running totals together and come up with 6/90.  Under the Used column, you enter 0 again, and subtract that from your Total Remaining, which is now 78/206.

o) Line D is for 4-wire single-channel analog subscribers.  For your scenario, you have 4, 4-wire analog subscribers, so you enter 4.  Next you add your running total together and come up with 78.  Under the Used column, you enter 4 again, and subtract that from your Total Remaining, which is now 74/202.

p) Line E is for 2-wire single-channel analog trunks.  For your scenario, you have 4 (Commercial Interface), so you enter 4 in the appropriate box, and add that to your running total to give you 82.  Under the Used column, you enter 4, and subtract that from your Total Remaining, which is now 70/198.

q) Line F is for 2-wire single-channel analog subscribers.  For your scenario, you have 0, so you enter 0 in the appropriate box, and add that to your running total to give you 82.  Under the Used column, you enter 0, and subtract that from your Total Remaining, which is still 70/198.

r) Line G is for Single-Channel to TDM group Sole User Patches.  This row identifies only the single-channel side of those SUP's.  For your scenario, you have 0, so you enter 0 in the appropriate box, and add that to your running total to give you 82.  Under the Used column, you enter 0, and subtract that from your Total Remaining, which is again 70/198.

s) Line H is nothing more than the running total for single-line terminations.

1. Looking at our capacity, we have used 82 of our possible 152 terminations, and 82 of our 280 terminations.

2. Since our 32 remote subscribers are located in 3 general areas, we will have three runs.  For these runs, we will use 4 overheads and 32 subscribers for a total of 36 channels.  Adding this figure to our current tally, we have 114 of 152 and 114 of 280.

t) Our AN/TTC-42 is directly connected to two SB-3865s.  Each one of the SB-3865s are connected via an 18-channel mux group.  (2 overheads + 34 DIBTS trunks)

1. For these two runs, we have used another 36 channels (2 overheads + 34 DIBTS Trunks).  When we add this number to our running tally, we come up with 150 of 152 and 150 of 280.

u) Also directly attached are two other AN/TTC-42s.  There are 2, 18-channel mux groups employed (2 overheads + 34 CCIS trunks).

1. For general practice, one of these CCIS trunk groups will be terminated on modem 7.

a. Figure in the CCIS channels last to avoid confusing total channel usage with DIBTS, analog, subscribers, SUPs, and overhead channel usage.

2. For these runs, we have used 2 of our 152 and 36 of our 280.  Again, calculating the channel usage, we get 152 of 152, and 186 of 280.

3. By looking at the numbers and the worksheet, we know that our switch can support the given task.

4. As a switch planner, you should make it known to your subscribers that the switch is “maxxed out”, and cannot provide service to any more subscribers.

v) If we wanted, we could still change the CCIS group on modem 7 to 36 channels.  The overhead channel has already been counted, so the count of 152 will remain unchanged.  Since we added an additional 18 CCIS trunks we now have 152 of a possible 152, and 204 of a possible 280.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING





DIBTS
TTL

DIBTS/ Single Channel/ Overheads 
- - - - - - -
152
- - -
152
152

CCIS Channels Available
- - - - - - -
162
- - -
152
280

Single-Channel Terminations
(A+B+C+D+E) < 100
TTL
100
- - -
152
280

Single-Channel Digital Trunks 
A
0
0
100
0
152
280

Single-Channel Digital Subscribers
B
74
74
100
-74
78
206

4 Wire Analog  Trunks/Subscribers
C
4
78
96
-4
74
202

2 Wire Analog Trunks/Subscribers
D
0
78
6
-0
74
202

Single Channel – TDM SUPs
E
0
F =
78
73
-0
74
202

TDM Group Terminations
(E+F+G+H+I+J+K) < 152
- - -
152–78 = 74
- - -
- - -
- - -

TDM Trunk Groups 

G = DIBTS/CCIS Overheads
G
2  /  2
TTL
82
7 / 10*
-4
70
198
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TDM DIBTS Trunks 

H = DIBTS Trunks
H
34
38
116
119 / 152*
-34
36
164

RMC’s in use 

I = RMC Overheads
Modems Used
I
4
42
120
2/Modem = 14
-4
32
160
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RMC Subscribers 

J = Phone subscribers only
J
32
74
152
8/RMC = 112
-32
0
128

TDM – Single Channel SUPs

TDM “E” must equal SC “E”
E
0
74
152
73
0
0
128

TDM – TDM SUPs 

K = 2(TDM – TDM SUPs) 
K
0  x 2 = 0
74
152
73
0
0
128

CCIS Trunks
- -
34
- -
- -
162
34
- - -
94

* MSF Application on M7 (Quasi-TGM emulation), using TGM on distant end to distribute.

7. ComSec Suite.  The AN/TTC-42 has an on board ComSec suite that enables the switch to provide for bulk encryption of TDM trunk groups, single line encryption, key storage, key transferring, and key generation.  This ComSec suite enables the AN/TTC-42 to act as a ComSec Parent Switch.

a. ComSec Parent Switches usually come with an internal, hard-wired ComSec suite.  For the AN/TTC-42, the ComSec suite is located in the center switch cabinet.  The suite consists of:

1) Loop Key Generators (LKGs).  The AN/TTC-42 has 16, KG-82s.  

a) The LKGs play a major role in secure call processing.  We will cover this more in depth later.

2) Automatic Key Distribution Centers (AKDCs).  The AN/TTC-42 is equipped with 2, KGX-93s.  Each AKDC is capable of accepting, generating, storing, and transferring keys required for the operation of the ComSec network.  

a) The AKDC also plays a major role in secure call processing.  

b) Each AKDC controls 8 of the LKGs.

3) Key Storage Devices.  Some switches employ separate equipment to provide nest locations for the crypto-variables that are stored internally.  The KGX-93s provided with the AN/TTC-42s provide internal nesting capabilities, so no additional equipment is needed to complete the suite.

4) Trunk Encryption Devices (TEDs).  For the AN/TTC-42, the 6, onboard, KG-194s provide bulk encryption services for up to 6 of the 7 the digital transmission groups.

a) TEDs actually have no role in the capability of a switch to be a parent switch; however, TEDs are included in the suite.

b. Switches that can perform as ComSec parents are:

1) AN/TTC-39( ) v( ) 

2) AN/TTC-42 

3) AN/TTC-46 “LENS” – Large Extension Node Switch

4) AN/TTC-47 “NCS” – Node Center Switch

5) AN/TTC-50 “FES” – Force Entry Switch

6) AN/TSQ-215 – Digital TechCon

8. 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-53 - E-74. 

REFERENCES:

a. TM  08439A-12/2-2, System Interface, Telephone, SB-3865(P)/TTC

b. TM  08440A-12/2-2, System Interface, Central Office Telephone, Automatic, AN/TTC-42(V)

c. Unit Level Circuit Switch Staff Planners Course

d. CJCSM 6231.02A, Joint Voice Communications
e. MCWP 6-22, Marine Corps Warfighting Publications - Communications
LESSON REVIEW:

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

A. _____________________________________________________________________

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

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

3. What is the maximum number of non-CCIS terminations available for the AN/TTC-42? 

A. _____________________________________________________________________

4. What is the maximum number of CCIS terminations available for the AN/TTC-42? 

A. _____________________________________________________________________

5. What is the total line capacity of the AN/TTC-42? 

A. _____________________________________________________________________

6. What are the allowable configurations for a Sole User Patch? 

A. __________________________________________________________________________________________________________________________________________

7. Which modems on the AN/TTC-42 can provide connectivity to an RLGM? 

A. _____________________________________________________________________

8. Which modems on the AN/TTC-42 can apply an inter-nodal buffer? 

A. _____________________________________________________________________

9. Which modems on the AN/TTC-42 can draw slave timing? 

A. _____________________________________________________________________

10. What is the maximum distance that locally terminated subscribers may be from the 


AN/TTC-42? 

A. _____________________________________________________________________

11. The term ComSec Parent switch refers to what? 

A. __________________________________________________________________________________________________________________________________________

12. What three items must a switch have to perform as a ComSec Parent switch? 

A. __________________________________________________________________________________________________________________________________________
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