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STUDENT OUTLINE
ANNEX F – WIRE & MULTICHANNEL RADIO

6.03 – SB-3865 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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(Figure 1, SB-3865 Switch Module)

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

a. Switch Capabilities.  The maximum total terminations (loops and trunks) in a single-stack (or a hybrid-stack with a single SB-3865) is 64 channels.  To better accommodate planning information, terminations will hereafter be called channels. 

b. Characteristics and limitations.
Item
Characteristics/Limitations

Maximum Channel Capacity

Single Stack Configuration

Multiple Stack Configuration
64 channels, regardless of channelization rate.

51 Trunks maximum.

90 channels, regardless of channelization rate.

51 Trunks maximum

Single-Channel Digital Lines

Quantity


Type Modulation

Bit Rate

Slave Timing
32 channels maximum (30 + 2)

Balanced Conditioned Diphase

16 or 32 Kb/s

Timing may be drawn from terminals 25 or 29.

Single-Channel Analog Lines
Up to 8 of the channels can be used for 4-wire analog channels only. (Channels 1-6, 9 & 10).

Multichannel Digital TDM Groups

Quantity

Type Modulation

Bit Rate

Slave Timing
3 groups maximum.  Each group can contain 4.5 - 18 channels (4 – 17 traffic channels).

Unbalanced Conditioned Diphase

144 to 576 Kb/s at 32 Kb/s channel rate; or 


72 to 288 Kb/s at 16 Kb/s channel rate.

Timing may be drawn from any of the three TDM group ports.

Engineering Analog Voice Orderwire
One AVOW can be provided by each TDM group modem circuit.

Attendant's Orderwire
One analog voice circuit is provided for the attendant

Maximum Line Lengths

Single Channel Loops

TDM, 512 - 576 Kb/s

TDM, 72 - 288 Kb/s
0 to 4.0 km (0 to 2.5 Mi.)

0 to 3.2 km (0 to 2.0 Mi.)

0 to 4 km (0 to 2.5 Mi.)

Cryptography

Single Channel Loops

TDM Groups
Cryptographic security is provided by KY-68's or MMT-1500's

Modem 1 may be bulk encrypted via a KG-194A, which is not an SL-3 item.

c. Modules.  The SB-3865 has three distinct modules.

1) Switch Module.  The switch module provides all switching and programming. (Figure 1)

2) Power Supply.  The power supply assembly module converts all incoming power and provides the required operating power to the switching module. 

(Figure 2)
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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.

(Figure 2, SB-3865 Power Supply Assembly)

d. Power Requirements.

1) The SB-3865 is versatile in its power requirements.  Power supplied to the switch module MUST be derived from the power supply module.  The power supply module will accept the following power input:

a) Volts AC:  120 or 240

b) Hertz:  50/60, or 400

c) Watts:  500

2) The SB-3865 may also be powered via DC power.  The DC power connection is made on the power supply, and should only be used as a “last ditch effort”.

a) Volts DC: 24, Amps and Watts are not specified.

3) The power supply also contains an emergency power supply in the form of a 24 VDC wet-cell battery.  This battery should perform emergency operation for 2 – 3 hours, however, experience has shown that the battery seldom lasts longer than 30 minutes.

4) The power supply module has 2 DC power out connectors (J-1 for the switch, and J-2 for ancillary equipment, such as a KG-194A). 

2. System Applications.  The SB-3865 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 5 different system applications that the SB-3865 supports.

3. Switching Services.  The SB-3865 performs 4 different switching services.  Refer back to lesson 6.02 for the switching services provided.  

4. Subscriber Services.  The SB-3865 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 SB-3865 has a database limitation of 10 DAS classmarks, regardless if the switch is in a single-stack or multiple-stack configuration.

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 SB-3865 is available, however, the SB-3865 must be in the emergency mode (employed without a ComSec Parent Switch).

1) Usually, DSN access is derived from a parent or exit switch.

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. In addition to the above, the following subscriber services become available to SB-3865 subscribers when the SB-3865 is connected to an AN/TTC-42 or better switch.

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

a) 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.

2) 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).

a) When the CSA initiates the conference, the CSA is the originator.

b) 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.

c) The conference limitations are based on the allowable configurations of the parent switch that provides the conference bridge (5 - AN/TTC-42, 10 - AN/TTC-39 series).

3) DSN Access.  The SB-3865 is not capable of having direct physical connectivity to a DSN interface when it is connected to a parent, but can access the DSN service through the parent or exit switch.

4) Commercial Access.  Allows a subscriber to access the local civilian or base telephone exchange office.  

5) 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.

a) 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. 

b) 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. Modes of Operation for the SB-3865. 

a. Normal Mode A.

1) This mode is used when a SB-3865 is deployed in a subnetwork that is controlled by a comsec parent switch (CPS).

2) Loop-to-trunk secure calls are routed to the distant switch via the parent switch.

3) This mode should be used when the SB-3865 is directly connected to a single AN/TTC-42, or when the SB-3865 is connected in tandem to another SB-3865 that is directly connected to an AN/TTC-42.

a) Tandem connections can go three SB-3865's deep. 

4) Digital secure (DSVT) and non-secure subscribers making trunk calls outside the home area code, and DSVT's outside the restricted calling zone, must use the dialing prefix 91.

5) Analog subscribers are not allowed exit code dialing and must request the local operator (dial 0) to extend calls outside the home area code.

b. Normal Mode B.

1) Preferred mode of operation for the SB-3865.

2) Secure calls are allowed direct lateral routing to other switches that are in the same calling zone, without going to the parent or co-parent switch for comsec services.

3) Direct dialing must be in the form 9-NNXX-XXX (9-Home Switch Code-Subscriber's Number).

4) Calls directed outside the calling zones are controlled identically to mode A calls using exit dialing  (prefix 91).

c. Emergency Mode.

1) This mode is used when the SB-3865 is deployed without a comsec parent switch or when access to the parent or alt-parent switches has been interrupted.

2) In this mode, the SB-3865 will attempt to complete local secure calls. 

3) Calls between DSVT's will be completed in a secure manner if the subscriber key-net variables match.  If the variables do not match, the connection cannot be made.

4) Fixed directory, remote attendant access, area code dialing, and other calls requiring access to parent switches will result in an error tone.

5) SB-3865's that are in a stand-alone or back-to-back configuration will always be in the emergency mode.

6. Call Routing.  The SB-3865 employs deterministic routing.  In 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.  Routing options include: local switch routing assignments, interswitch routing, and hybrid stack routing.  For individual calls, the selected route is determined by such factors as COMSEC requirements, type of call (analog or digital), switch operating mode (normal or emergency) and selected restrictions stored in the database.  Routing requirements and restrictions are determined and implemented during network planning and installation phases.  The SB-3865 processes analog and digital calls from loop or trunk lines as listed below:

a. Analog Lines.  The SB-3865 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.  Access to the DSN system can be accomplished by any digital subscriber.  In addition, the configuration kits include a DSN interface CCA, which may be substituted for any 4-wire analog line termination unit CCA, thereby allowing direct access to the DSN lines from the local switch, when it is in the Type III, Emergency Mode.  The SB-3865 cannot have physical connectivity to DSN when it is connected to an AN/TTC-42.

c. Digital Lines.  The SB-3865 accepts and provides secure and nonsecure digital signals for 4-wire loops and trunks as listed below.  The SB-3865 also provides for loop and trunk service via the TDM transmission groups.

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

2) In-band signaling trunks as provided by other SB-3865s, AN/TTC-42, AN/TSQ-215, or AN/TTC-39 series CS.

7. 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 32 single-channel terminations on the back of the SB-3865.  Terminals 31 and 32 are for “test” and “local” phones.  Terminals 31 and 32 have no terminal protection devices (TPDs).  The primary purpose of the TPDs are to save the inner-workings of the switch from stray voltage that may be induced into the lines terminated on those posts.  Use these two terminals for runs of less than 10 ft.

a) 8 of the single-channel terminations may be analog subscribers, provided they are terminated on terminals 1 – 6, and 9 & 10.

1. When analog subscribers are terminated on channels 5 & 6, or 9 & 10, the switch loses the capability to terminate any subscribers on channels 7 & 8, and 11 & 12.

b) The SB-3865 may slave timing from terminals 25 or 29.  

2) Multi-Channel Terminations.  3 TDM groups provide 4.5 – 18 user channels each.

a) Modem 1 may be bulk encrypted via a KG-194A, which is not an SL-3 item.  

b) Modem 2 may employ an inter-nodal buffer.

c) Modem 3 has no special capability.

d) The SB-3865 may slave timing from all three modems.

e) 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.  Sole-user patches (SUPs) are used to patch a 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.

1. The TDM – TDM SUP cannot be on the same TDM group.

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, 1 traffic channel is lost to provide the overhead channel. 

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

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

c) An 18-channel mux-group has 16 assignable channels plus 2 overheads when used for a stacked RMC configuration, or a drop and insert (MSF 3A1).

b. Planning the Physical Connectivity.  Something similar to the chart listed on the following page should be used to plan the physical connectivity of the SB-3865.  

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 SB-3865 planner sits down to plan their local network, the maximum number of assignable channels for a single-stack configuration 64 channels.  

2) For a dual or triple-stack configuration, the maximum number of assignable channels is 90.  

3) These limitations are due to software limitations rather than a hardware limitation. 

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING

Channels Available
- - - - - - -
64
- - -
64

Stacked Configuration (Y/N)

# of SB-3865s

+26

(if > 1 SB-3865)



Hybrid Stack (Y/N)/ # of SB-3614s

2
- - -


Total Terminations Available
- - - - - - -

- - -


Single-Channel Terminations
(A+B+C+D+F) < 32/Switch

(A+B+C+D+E+F) < 64/90

(C+D) < 8/Switch
TTL
32 x       =  
- - -
- - - - -

Single-Channel Digital Trunks 
A


30 x       =  



Single-Channel Digital Subscribers
B


32 x          =   



SB-3865 Analog/Hybrid Trunks
C


8 x         =   



SB-3865 Analog  Subscribers
D


8 x         =   



SB-3614 Analog Subscribers
E


   –         =   



Single Channel – TDM SUPs
F


Max ÷ 2 =    



TDM Group Terminations
(F+G+H+I+J+K) = 

54/Switch
- - -
  –        =   
- - -
- - - - -

TDM Trunk Groups 

G = TDM Group Overheads
G

TDM

3/Switch =   












TDM Trunks 

H = Digital Interswitch Trunks
H



17/Modem =  



RMC’s in use 

I = RMC Overheads
I



2/Modem =  



RMC Subscribers 

J = Phone subscribers only
J



8/RMC =    



TDM – Single Channel SUPs

TDM “F” must equal SC “F”
F



     ÷ 2 =   



TDM – TDM SUPs 

K = 2x(TDM – TDM SUPs) 
K
x 2 = 


     ÷ 2 =   



4) 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

Channels Available
- - - - - - -
64
- - -
64

Stacked Configuration (Y/N)

# of SB-3865s
No
+26

(if > 1 SB-3865)
0
64

Hybrid Stack (Y/N)/ # of SB-3614s
Yes / one
2
- - -
64

Total Terminations Available
- - - - - - -
64
- - -
64

a) Looking above, start off by asking some basic questions about your connectivity.  Since you now know that the SB-3865 will provide 64 channels in a single-stack, and 90 channels in a multiple-stack, you need to know how many total channels will be utilized.  You also need to know if you will need to support more analog subscribers by creating a hybrid-stack.  Now that you have completed the first portion, you can begin by identifying the requirements for the single-channel terminations.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING

Single-Channel Terminations
(A+B+C+D+F) < 32/Switch

(A+B+C+D+E+F) < 64/90

(C+D) < 8/Switch
TTL
32 x   1   = 32
- - -
- - - - -

Single-Channel Digital Trunks 
A


30 x   1   = 30



Single-Channel Digital Subscribers
B


32 x   1      =  32



SB-3865 Analog/Hybrid Trunks
C


8 x     1   =  8



SB-3865 Analog  Subscribers
D


8 x     1   =  8



SB-3614 Analog Subscribers
E


30  –          =                         



Single Channel – TDM SUPs
F


Max ÷ 2 =   32



b) Since the first section identified that you will be employing one SB-3865 for this scenario, you need to do the math to identify what your maximum capacities are for each category of single-channel usage.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING

Single-Channel Terminations
(A+B+C+D+F) < 32/Switch

(A+B+C+D+E+F) < 64/90

(C+D) < 8/Switch
TTL
32 x   1   = 32
- - -
- - - - -

Single-Channel Digital Trunks 
A
0
0
30 x   1   = 32
0
64

Single-Channel Digital Subscribers
B
30
30
32 x   1      =  32
-30
34

SB-3865 Analog/Hybrid Trunks
C
2
32
8 x     1   =  8
-2
32

SB-3865 Analog  Subscribers
D
14
46
8 x     1   =  8
-14
18

SB-3614 Analog Subscribers
E
10
56
30    –     2 =  28
-10
8

Single Channel – TDM SUPs
F
1
57
Max ÷ 2 =   45
-1
7

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 64.

d) Line B identifies the usage of single-channel digital subscribers.  You currently have identified 30 digital subscribers to your switch, so 30 is entered under Terminations Used, and then you add your running total together.  Under the Used column, you again enter 30, and subtract that number from your Total Remaining, which is now 34.  (This gives you the ability to double-check your work at the same time)

e) Line C is for analog trunks.  You would use this row for hybrid trunks as well.  For your scenario, you have no analog trunks, other than the analog trunks that you will use for the hybrid-stack.  So you enter 2.  Next you add your running total together and come up with 32.  Under Maximum Allowance, you complete the equation to figure your maximum allowance for SB-3614 subscribers, which is 28.  Under the Used column, you enter 2 again, and subtract that from your Total Remaining, which is now 32.

f) Line D is for SB-3865 analog subscribers.  You would use this row for any analog subscribers that are connected to the SB-3865.  For your scenario, you have 14, so you enter 14 in the appropriate box, and add that to your running total to give you 46.  Under the Used column, you enter 14, and subtract that from your Total Remaining, which is now 18.

g) Line E is for SB-3614 analog subscribers.  You would use this row for any analog subscribers that are connected to the SB-3614.  For your scenario, you have 10, so you enter 10 in the appropriate box, and add that to your running total to give you 56.  Under the Used column, you enter 10, and subtract that from your Total Remaining, which is now 8.

h) Line F 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 1, so you enter 1 in the appropriate box, and add that to your running total to give you 57.  Under the Used column, you enter 1, and subtract that from your Total Remaining, which is now 7.

i) You now have 7 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

TDM Group Terminations
(F+G+H+I+J+K) = 

54/Switch
- - -
64 – 57 = 7
- - -
- - - - -

TDM Trunk Groups 

G = TDM Group Overheads
G

TDM

3/Switch =  3












TDM Trunks 

H = Digital Interswitch Trunks
H



17/Modem = 51



RMC’s in use 

I = RMC Overheads
I



2/Modem = 6



RMC Subscribers 

J = Phone subscribers only
J



8/RMC =   48



TDM – Single Channel SUPs

TDM “F” must equal SC “F”
F



 64 ÷ 2 =  32



TDM – TDM SUPs 

K = 2x(TDM – TDM SUPs) 
K
 x 2 =  


 64 ÷ 2 =  32



j) You start by checking your work under the Maximum Allowance, and then filling in the maximum allowances for each category.  Also notice that the sum of the single-channels used subtracted from 64 will give you the total remaining assignable channels.

ITEM
TERMINATIONS AVAILABLE

TERMINATIONS USED
MAXIMUM

ALLOWANCE
USED
TOTAL REMAINING

TDM Group Terminations
(F+G+H+I+J+K) = 

54/Switch
- - -
64 – 57 = 7
- - -
- - - - -

TDM Trunk Groups 

G = TDM Group Overheads
G
2
TDM
59
3/Switch =  3
-2
5




2





TDM Trunks 

H = Digital Interswitch Trunks
H
21
23
80
17/Modem = 51
-21
-16

RMC’s in use 

I = RMC Overheads
I
1
24
81
2/Modem = 6
-1
-17

RMC Subscribers 

J = Phone subscribers only
J
6
30
87
8/RMC =   48
-6
-23

TDM – Single Channel SUPs

TDM “F” must equal SC “F”
F
1
31
88
 64 ÷ 2 =  32
-1
-24

TDM – TDM SUPs 

K = 2x(TDM – TDM SUPs) 
K
1 x 2 = 2
33
90
 64 ÷ 2 =  32
-2
-26

k) Line G identifies the overhead channels for trunking.  During your planning, you identified that there will be 2 TDM trunk groups used on this switch, so you enter 2 in the Terminations Used box, and again in the TDM/Terminations Used box.  You add 2 to the running total to get 59.  Under the Used column, you again enter 2, and subtract that number from your Total Remaining, which is now 5. 

l) Line H is for TDM trunks.  For your scenario, you have 21 trunks, so you enter 21.  Next you add 21 to your running totals and come up with 23, and 80.  Under the Used column, you enter 21, and subtract that from your Total Remaining, which is now 16 over.

1. In order to support this scenario, you must stack your SB-3865.  Now, the mission is to determine if you can support this mission with stacked SB-3865's, or if you will need to IOM a second switch with its' own separate switch code.

m) Line I is for RMC overheads in use.  For your scenario, you have 1 RMC that you will use, which means 1 RMC overhead in use, so you enter 1 in the appropriate box, and add that to your running totals to give you 24 and 81.  Under the Used column, you enter 1, and subtract that from your Total Remaining, which is now 17 over.

n) Line J is for RMC subscribers.  You would use this row for any subscribers or circuits that are connected to an RMC.  For your scenario, you have 8, so you enter 8 in the appropriate box, and add that to your running totals to give you 32 and 89.  Under the Used column, you enter 8, and subtract that from your Total Remaining, which is now 25 over.

o) Line F is for Single-Channel to TDM group Sole User Patches.  This row identifies only the TDM group side of those SUP's, and is purposely labeled with the same letter as the previous single-channel section.  For your scenario, you have 1, so you enter 1 in the appropriate box, and add that to your running totals to give you 33 and 90.  Under the Used column, you enter 1, and subtract that from your Total Remaining, which is now 26 over.  Your switch has reached its' maximum "stacked" capacity.  Any additional subscribers will require you to IOM a second switch with a separate switch code.

p) Line K is for TDM group to TDM group SUPs.  In this row, you would enter the total number of TDM - TDM SUPs, and multiply by 2.  Since you have none in this scenario, you enter zeros.

5) Once you have determined that the system will support the number of users that are planned for the switch, you have to plan for the physical connectivity of the users by using the PHYSICAL INTERFACE worksheet.  This worksheet is composed of 3 single channel worksheets (as listed on the following page), and 1 modem configuration worksheet.

a) When planning the physical connectivity, visualize the site layout so that you can group "clumps" of subscribers near the same channels.  This will minimize the need for excessive patching at the patch panel.

b) In this scenario, you will be employing a hybrid-stack configuration, so your first four channels will be analog circuits for the SB-3865/SB-3614 trunks.

EXERCISE NAME
 SWITCH TYPE
WORKSHEET

Hand Out
SB-3865


 LAYOUT NAME
 SWITCH CODE
           PHYSICAL INTERFACE

Class Room
3201
Stack 1  

Interface prepared by:
Interface installed  by:
Interface checked by:

GySgt S. W. Hogarth



DATE
DATE
DATE







Nest

Location
CARD TYPE

ALTU

DLTU
CBL

#

1 - 3
CH

#

1 - 12
Binding Post Number
Terminal

#

0001-0090
USAGE
TG/Dir

Number
SUBSCRIBER NAME

A48*
ALTU
WF-16
WF-16
1
0001
Trunk
Hybrid
Hybrid Trunk



WF-16
WF-16
2
0002
Trunk
Hybrid
Hybrid Trunk

A47*
ALTU
WF-16
WF-16
3
0003
Trunk
Hybrid
Hybrid Trunk



WF-16
WF-16
4
0004
Trunk
Hybrid
Hybrid Trunk

A46*
DLTU
1
5
5
0005
DNVT
134
Single Channel Radio



1
6
6
0006
DNVT
135
Comm-Elect Maint

If ALTU used in A46, these are unusable slots 
((
1
7
7
0007
DNVT
118
Motor-T



1
8
8
0008
DNVT
129
Motor-T Maint

A45*
DLTU
1
9
9
0009
DNVT
127
Dispatcher



1
10
10
0010
DNVT
101
Guard Shack

If ALTU used in A45, these are unusable slots
((
1
11
11
0011
DNVT
144
Supply



1
12
12
0012




A44
DLTU
2
1
13
0013
DNVT
101
S-1



2
2
14
0014
DSVT
102
S-2



2
3
15
0015
DNVT
103
S-3



2
4
16
0016
DNVT
104
S-4

A43
DLTU
2
5
17
0017
DNVT
106
CO



2
6
18
0018
DNVT
109
SgtMaj



2
7
19
0019
DNVT
120
Camp Commandant



2
8
20
0020
DNVT
119
Co Gy

A42
DLTU
2
9
21
0021
DNVT
140
Mess Hall



2
10
22
0022






2
11
23
0023






2
12
24
0024




A41
DLTU
3
1
25
0025
DSVT
113
SysCon



3
2
26
0026
DNVT
SUP
Tech Con Hot 



3
3
27
0027
DSVT
150
Tech Con



3
4
28
0028
DNVT
131
Wire

A40
DLTU
3
5
29
0029
DNVT
111
Data-Comm



3
6
30
0030
DNVT
133
Mux Plt



WF-16
WF-16
31
0031
DNVT
155
Switch Operator



WF-16
WF-16
32
0032
DSVT
555
Switch Operator

* Slot will accept ALTU, DLTU, or AIU.
c) Next, the site layout allows for a single cable to be run to all of the operational platoons to provide them their telephone service.

d) Our next cable is to the headquarters element of our camp.

e) Our last cable is to the central node of the communications complex.

EXERCISE NAME:
SWITCH TYPE:
SB-3865
WORKSHEET:

Class Room



PHYSICAL INTERFACE



SWITCH CODE:
3201
Modem Configuration

NEST

LOCATION
CARD

TYPE
STACK

NUMBER

1-3
MODEM

NUMBER

1-9
S-1
FUNCTION

AVOW / CVDOW / NONE
CONNECTED

UNIT





C1

C2
C3

C4












A27
DIPHASE A
1
1
C1
X
AVOW
4TH MARINES

A31
DIPHASE A
1
2
C1
X
AVOW
12TH MARINES

A33
DIPHASE A
1
3
C1
X
AVOW
DIV MAIN

A27
DIPHASE A
2
4





A31
DIPHASE A
2
5





A33
DIPHASE A
2
6





A27
DIPHASE A
3
7





A31
DIPHASE A
3
8





A33
DIPHASE A
3
9







NEST

LOCATION
CARD

TYPE
STACK

NUM

1-3
MODEM

NUMBER

1-9
S-1

UP

DN
S-2

UP

DN
S-3

UP

DN
S4-1

UP

DN
S4-2

UP

DN
S5-1

UP

DN
S5-2

UP

DN
Cable Length

A28
DIPHASE B
1
1
U
D
U
U
U
U
U
¼ MILE

A32
DIPHASE B
1
2
U
D
D
U
U
U
U
½ MILE

A34
DIPHASE B
1
3
U
D
D
D
U
D
U
1 MILE

A28
DIPHASE B
2
4









A32
DIPHASE B
2
5









A34
DIPHASE B
2
6









A28
DIPHASE B
3
7









A32
DIPHASE B
3
8









A34
DIPHASE B
3
9







.



DiPhase A Modem CCA Attenuation Settings

TM 08439A-12/2-1, dtd 15 Jan 1991




Function
S1











AVOW
C1, C4

X = Doesn't matter


CVDOW
C2, C4




EOW OUT
X, C3





DiPhase B Modem CCA Attenuation Settings

TM 08439A-12/2-1, dtd 15 Jan 1991














Distance attenuation settings:
(Miles)
S1
S2
S3
S4-1
S4-2
S5-1
S5-2



0
EOW
U
U
U
U
U
U


Legend:
U = Up
0.25
EOW
D
U
U
U
U
U



D = Down
0.5
EOW
D
D
U
U
U
U



X = Doesn't matter
0.75 LO
EOW
D
U
X
D
U
U



HI = > 18 Channels
0.75 HI
EOW
D
U
D
U
D
U



LO = < 18 Channels
1.00 LO
EOW
D
D
X
D
U
U





1.00 HI
EOW
D
D
D
U
D
U


S1 - EOW

1.25
EOW
U
D
U
U
X
D


AVOW
U
1.5
EOW
D
D
U
U
X
D


CVDOW
D
1.75
EOW
D
U
X
D
X
D


NO EOW
U
2
EOW
D
D
X
D
X
D


f) Once the physical interface worksheet has been completed, the next step is to begin to compile the database worksheets.  

c. As a Communications Chief, you may feel inclined to believe that the previous section "is beneath you", but remember, in many units, a Communications Chief is billeted as the NCOIC of Wire Platoon, so 2591's must be able to construct a switch database and physical connectivity worksheet.   

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. The SB-3865 is a tactical, person transportable communication switching facility that can provide which switching services? 

A. __________________________________________________________________________________________________________________________________________

2. Which subscriber services can be provided to SB-3865 subscribers when there is no parent switch in the network? 

A. __________________________________________________________________________________________________________________________________________

3. Which additional subscriber services can be provided to SB-3865 subscribers when there is a parent switch in the network? 

A. __________________________________________________________________________________________________________________________________________

4. What mode of operation is used when a SB-3865 is deployed in a subnetwork which is controlled by a comsec parent switch and all loop-to-trunk secure calls are routed to the parent switch?

A. _____________________________________________________________________

5. What is the preferred mode of operation for SB-3865's where secure calls are allowed lateral routing to other switches in the same calling zone without going through the parent or co-parent switch for ComSec services?

A. _____________________________________________________________________

6. What mode of operation is used when the SB-3865 is deployed without a ComSec parent switch or when access to the parent or alt-parent switches has been interrupted?

A. _____________________________________________________________________

7. Which type of call routing is employed by the SB-3865? 

A. _____________________________________________________________________

8. What is the maximum number of terminations available for the SB-3865 in a single-stack configuration? 

A. _____________________________________________________________________

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

A. __________________________________________________________________________________________________________________________________________

10. Which modem(s) on the SB-3865 can apply an inter-nodal buffer? 

A. _____________________________________________________________________

11. Which modem(s) on the SB-3865 can draw slave timing? 

A. _____________________________________________________________________

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

SB-3865? 

A. _____________________________________________________________________
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