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STUDENT HANDOUT
ANNEX F - WIRE & MULTICHANNEL RADIO

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

1. General.  The MSE system is an area-switched communications system.   It provides communications for a notional five-division corps in an area of operation of up to 15,000 square miles.  The network covering this area consist of up to 42 NC's (NCS/ LENS/SENS),  and 92 RAU's.  (we'll discuss what each of these are.)  In total the system provides service for up to 1,900 mobile subscribers and 8,500 wire subscribers. The system is digital, secure, highly flexible, and contains features that deal with link or functional element outages, traffic overload, and rapid movement of users.  It provides both voice and data communications on an automatic, discrete addressed, fixed-directory basis using flood search routing.  It will support both mobile and wire subscribers.  

a. MSE replaced a mixture Army Tactical Communications Systems (ATACS's) and Integrated Tactical Communications Systems (INTACS's) which did not support the Army's Air Land Battle doctrine.  These two other systems did not provide the maneuver commander with the type of mobile communications needed either.

b. MSE:

1.) Supports the Army's Air Land Battle doctrine.

2.) Provides high mobility.

3.) Allows no single node to be critical to the networks survival.

4.) Uses less cable and wire than other systems.

5.) Is rapidly set-up and torn-down.

6.) Is common-user oriented.

7.) Is less vulnerable to enemy targeting.

8.) Provides subscribers continuous communications even during movement.

9.) Automates network management.

10.) Uses flood-search routing to automatically route calls over the best available path.

2. ASSEMBLAGES.

a. The MSE communications system is based on a network architecture composed of three types of switching assemblages which are the Node Center Switches (NCS) AN/TTC-47 (V),  Large Extension Node Switches (LEN's) AN/TTC-46 (V), and Small Extension Node Switches (SEN's) AN/TTC-48 (V).  The NCS and LENS circuit switches were derived from the AN/TTC-39 series technology, and the SENS is based on modifications of the SB-3614.  There is two circuit switches which are designed to operate as part of the Continguncy Communications Package to the MSE.  These are the AN/TTC-50 and AN/TTC-51.  Additional equipment which is a part of the MSE system is Remote Access Units (RAU's), System Control Centers (SCC's), and Mobile Subscriber Radio Terminals (MSRT's).

1.) The MSE system uses a VDR (channel) rate of 16 kbs This system employs a non-deterministic flood-search routing technique to locate subscribers and set up circuit connections for calls. This technique allows calls to be routed over optimum routes based on current traffic patterns within the network, without the need for switch routing tables. For Interswitch Signaling, MSE uses integrated COMMON-CHANNEL SIGNALING (CCS), in conjunction with the flood-search routing technique, to locate subscribers and to supervise calls.

b. NODE CENTER SWITCH  AN/TTC-47 (V).  This is used primarily for automatic tandem switching, with heavy emphasis on trunking.  It can also provide service for 24 local subscribers.  The NCS provides an access point to the network for the LEN, SEN, SCC, and RAU.  These are deployed throughout the Corps and Division areas to form the backbone of the MSE network.  The NCS can function as a gateway facility to support system level interfaces with AN/TTC-39s, AN/TYC-39s, and ULCS's. 
1.) The AN/TTC-47 (V) will inter-operate with the following equipment:

a.) AN/TTC-39 series Circuit Switches

b.) AN/TYC-39 Message Switches

c.) AN/TTC-42

d.) SB-3865

e.) NATO Analog Interface

f.) NATO Digital Interface

2.) It is fielded in two assemblages:

a.) Switching group, ON-306/TTC-47 (V),  This shelter provides external interface for loops, trunks, and DTG's,  as well as line switching functions.  It has the capacity to terminate the following:

(1.) 648 digital termination's

(2.) 8 TSB's

(3.) 10 DSB's

(4.) 16 DTG's.  15 of these can be encrypted by a TED.  

(a.) (MSE DTG's have standard data base, data rate assignments which are: NCS DTG's at 1024 kbs, LENS at 512 kbs, and SENS/RAUS/SCCs at 256 kbs.  RMC's are assigned rates of 288 kbs.  DTG's may be installed at group rates of 256, 288, 512, 576, 1024, or 1152 kbs.)  Typically, 4 encrypted DTG's are used for inter-nodal trunking, 6 encrypted DTG's are used for extension switches, 1 encrypted and 1 unencrypted DTG are used as RAU interfaces.  The remaining DTG's are used for other network interfaces as required.
(5.) 20 digital receivers

(6.) 24 digital loops

(7.) 4 conference bridge units

(8.) 8 NATO analog interfaces

(9.) 14 NATO digital interfaces

(10.) 31 Packet switch terminators

3.) Operations group, OL-413/TTC-47 (V).  This shelter provides central processing and operator interface functions.

c. LARGE EXTENSION NODE AN/TTC-46 (V). The LENS is primarily used as a network access switch for local service to wire subscribers.  It can serve up to 164 wire subscribers who access the switch through DNVT's, DSVT's, J-1077s, or RMC's.  (The LEN's accommodates 8 DTG's, 3 of which can be encrypted by a TED).  84 subscribers access the switch through 7 J-1077s provided, the other 80 access it through 10 RMC's.  The LEN's is equipped to provide access for up to 7 X.25 hosts and four LAN interfaces.  At EBC the LEN's can connect with two NCS by means of a 32 channel DTG to each.  At EAC the LEN's configuration AN/TTC-46C(V)1 interconnects only with the AN/TTC-39D.  

1.) The LEN's can operate with the following systems and equipment:

a.) AN/TTC-39 series circuit switches.

b.) AN/TYC-39 message switches.

c.) SB-3865

d.) Commercial networks.

2.) The LEN's is also fielded in two assemblages which are:

a.) Switching Group Shelter ON-306/TTC-46 (V).  Provides external interfaces and line switching functions.  It has the capacity to terminate the following:

(1.) 648 digital termination's

(2.) 4 TSB's

(3.) 4 DSB's

(4.) 8 DTG's.  


(5.) 20 digital receivers

(6.) 164 digital loops

(7.) 4 conference bridge units

(8.) 2  4-wire single frequency analog commercial access trunks.

(9.) 2  2-wire dc, analog commercial access trunks.

(10.) Digital packet switch

b.) Operations Group Shelter OL-413/TTC-46 (V).  Provides central processing and operator interface.  Additionally it provides two radio control units (RCU) for the SHF radios (AN/GRC-224), and allows for the installation of a combat net radio (CNR) and a secure digital net radio interface unit KY-90. 

d. SMALL EXTENSION NODE AN/TTC-48 (V).  The SEN's is an attended mobile communications system that provides (small) CPs with automatic, local, secure switching (network) and wire subscriber access.  It normally supports battalions and brigades.  It also has provisions to interconnect with a combat net radio and can inter-operate with commercial networks.  The SEN's comes in two versions, the (V)1 and (V)2.

1.) The (V)1 provides 26 digital loops and 11 dibts trunks.

2.) The (V)2 provides 41 digital loops and 14 dibts trunks.  The AN/TTC-48 (V)2 is employed at EAC only.  Here it will interconnect with the AN/TTC-39A(V)1, AN/TTC-39(V)4, AN/TTC-39D, or the NCS (node center switch).  

3.) Both versions provide 2 DC closures for commercial office interfaces and mountings for the KY-90 and a CNR.  They also support 2 LAN interfaces with 5 X.25 host interfaces.

3. Contingency Communications Package (CCP).   The CCP is a repackaged version of MSE assemblages assigned to XVIII (18th) Airborne Corps and other selected Light Forces Signal units.  It enables airborne, air mobile, and Light  Force units to establish initial communications at contingency airfields.  The CCP includes two types of switches which are a variation of the AN/TTC-50 Communications Central.  The basic difference between these two switches is the number of local subscribers that each can support.  It can provide 8 encrypted and 2 unencrypted DTG's and one Supergroup (MDTG).  It also has the ability to support up to four simultaneous MSRT calls.  For Packet Sswitching it can support  6 X.25 hosts, 2 LANs, four inter-nodal trunks, and one dial-in circuit.  These will only work at 16 kbs.

a. The AN/TTC-50, which is called the Force Entry Switch (FES),  is an assemblage that emulates both the NCS (nodes center switch) and LEN's (large extension node switch). 

1.) As the NCS it is employed as a contingency communications parent switch (CCPS).  This will support the Task Force HQ with parent node capabilities and provide local switching for mobile and wire subscribers.  As such, it provides support for up to 117 digital or analog subscribers.  These subscribers will be a mixture of:

a.) 35 subscribers from each of 3 digital LTUs, up to a total of 105.

b.) 8 commercial office and 8 DSN circuits from a single analog LTU.

2.) As a LENS it is employed as a contingency communications extension switch (CCES).   This is used more as a subscriber interface rather than a network interconnection device.  In this application only one digital LTU and one analog LTU is provided.

3.) The FES can interface with the following equipment:

a.) All MSE

b.) AN/TTC-39 series

c.) AN/TYC-39 

d.) AN/TTC-42 

e.) SB-3865 

f.) DSN

g.) Commercial central offices

h.) NATO analog and digital circuits

i.) Combat Net Radios (CNR)

b. The AN/TTC-51 Switching Set, which is called the Dismounted Extension Switch (DES),  is a dismounted SENS that can be employed quickly to provide switching support for small CP's.

1.) The DES consist of:

a.) one SB-4303A/G switchboard,

b.) one KG-194A TED, and

c.) one MD-1270 communications modem.

c. It can provide service to 16 local subscribers and 10 inter-nodal digital trunks.  These trunks can be encrypted because of the TED.  Also, with 3 stacked switchboards, up to 52 digital loops can be supported.

d. The DES can be connected directly to a FES, or it can be used in a stand-alone configuration connected to a AN/TRC-198 (V)2 LOS radio.

4. ADDITIONAL MSE EQUIPMENT.  Additional equipment which is a part of the MSE system is Remote Access Units (RAU's), System Control Centers (SCC's), and Mobile Subscriber Radio Terminals (MSRT's).

a. Remote Access Units (RAU's) provides radio access to the MSE network for calls made between mobile subscribers, or between mobile subscribers and wire subscribers.  It includes automated interface between mobile subscribers and the network via a 16 kb/s DTG.

1.) Each RAU has eight radio's which allows 8 simultaneous duplex calls.  Whenever a RAU has less than 3 idle radios, a marker signal that the RAU continuously transmits is modified to indicate a pre-saturation state.  At this point only priority subscribers are permitted to place calls.  Non priority subscribers will receive a busy signal when they go off-hook.
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b. System Control Centers (SCC's). The SCC is an integrated, computerized communication control system that provides automatic and near real-time MSE system control.  It is a facility from which network planning and management is directed when MSE is deployed.  The SCC is utilized at both the Corps and Division levels.  At the Division level the SCC consist of two shelters and at the Corps level is three shelters.
c. Mobile Subscriber Radio Terminals (MSRT's), AN/VRC-97; provide subscribers a continuous (full-duplex), secure, automatic communications capability to mobile subscribers via radio.  The MSRT is normally mounted in a vehicle, but a stand-alone tripod configuration is provided to allow it to be used in a static situation.
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5. GENERAL. The MSE system uses a fixed-directory, deducible subscriber number.  This enables system users to determine subscriber directory numbers without knowing their location or network connectivity.  The MSE system will accept 7, 10, and 13 digit subscriber numbers.  TABLE II-56 (PAGE II-E-36) shows the acceptable dialing formats used by MSE subscribers. When subscribers connect to the network, they must perform a process known as Affiliation. This is where subscribers will enter and identify their location in the network.  This will allow the host circuit switch to identify the subscriber, and determine their profile.  When Affiliation is successful the subscriber will receive a dial tone.  After four unsuccessful attempts to affiliate, the subscriber will receive an error tone, and the switch will register them in a blacklist.  A call must then be placed to the operator from a working phone in order to be removed from the blacklist.  Preaffiliation List (PAL) identifies individual and unit subscribers, with their profiles, that are likely to be connected to a Corps-Sized MSE network, in advance; and is loaded into the circuit switch (es) prior to an operation .  

REFERENCES:

a. CJCSM 6231.02, Joint Voice Communications Systems Jul 95 

b. TM 11-5800-216-10-1, MSE System Manual
c. TM 11-5800-216-10-2, MSE System Manual
d. FM 11-37, MSE Primer for Small Unit Leaders Nov 1990

LESSON REVIEW:

1. What is the description of the Mobile Subscriber Equipment System? 

A. _____________________________________________________________________ __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. What are the three types of Mobile Subscriber Equipment (MSE) switch assemblages? 

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

3. What is the channel rate of MSE switches? 

A. _____________________________________________________________________

4. What is the routing technique the MSE system uses for calls? 

A. _____________________________________________________________________

5. How is the AN/TTC-47 node center switch (NCS) normally employed?  

A. __________________________________________________________________________________________________________________________________________

6. What equipment does the AN/TTC-47 inter-operate with? 

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

7. How is the AN/TTC-46 large extension node switch (LENS) normally employed? 

A. __________________________________________________________________________________________________________________________________________

8. What are the systems/equipment that the AN/TTC-46 inter-operates with? 

A. __________________________________________________________________________________________________________________________________________

9. How is the AN/TTC-48 (V) small extension node switch (SENS) normally employed? 

A. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10. What equipment does the AN/TTC-48 (V) inter-operate with? 

A. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

11. What is the description of the AN/TTC-50 force entry switch (FES)?  

A. __________________________________________________________________________________________________________________________________________

12. What agencies employ the AN/TTC-50? 

A. __________________________________________________________________________________________________________________________________________

13. What equipment does the AN/TTC-50 inter-operate with? 

A. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

14. What is the function of the mobile subscriber radio terminal (MSRT)?

A. __________________________________________________________________________________________________________________________________________

15. What is the function of the remote access unit (RAU)? 

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

16. The process by which subscribers enter and identify their location in the network. 

A. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

17. The publication which provides information on Joint Voice Communication Systems. 

A. _____________________________________________________________________
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