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ENABLING LEARNING OBJECTIVE:  The Senior Course Training Section (SCTS) has received permission to omit published ELO's from its student handouts. SCTS will continue to follow the ITS process in that the Program of Instruction (P0I) will be used to determine training requirements, and that all tests administered will follow the ELOs contained within the appropriate P0I. All material within the lessons will continue to support the P0I and ITS's.
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I.	Joint Technical Control Concepts





	A.   Technical Control.  The key element of any Communications-Electronics system is the control element.  System control is provided by control facilities.  These facilities provide the  interfaces between all major transmission media and subscriber equipment.  Technical control facilities (TCF's) provide a central point at each node (site) for trunk distribution, equipment interface, and quality control of circuits within the network.  Circuit testing, level adjustments, special interfacing, circuit rerouting, and monitoring are all functions normally performed at these facilities.  Additionally, trunk/circuit records and other data are maintained here as well.  Technical control facilities exercise operational control over communications links, trunks, circuits, and other facilities within the joint network.  This includes coordinating operational matters between communications facilities  (HF, Satellite, Tropo, Microwave, MS, CS, etc...) subscriber terminals, and other tech control facilities.





	B.	Technical Coordination.  The requirement for coordination between joint tech control facilities, and the flow of information between them, will follow the normal chain of command.  





		1.	There is an exception to this policy that applies to the control of satellite facilities.  





			a.	For SHF satellite systems the appropriate DCA ACOC (Defense Communications Agency-Area Communications Operation Center) and GMF (Ground Mobile Forces) network controller (5th and 7th Signal Command/USAF) is responsible for monitoring the critical performance parameters of these links.  The technical control facility and GMF satellite terminal operators respond to directions of the appropriate GMF network controllers regarding the operation of SHF satellite links.





			b.	For UHF single-channel satellite circuits, control is exercised through the primary control center that authorized the satellite access. 


 


		2.	 Orderwire circuits are established between tech control facilities for the coordination of link/circuit testing and restoring.  The TRI-TAC (digital) system employs three orderwires which are used in the joint digital transmission system.  These are the DVOW, AVOW, and DOW.  Unlike most current tactical communication systems, these digital system orderwires do not use traffic channels multiplexed within groups to provide orderwire access. Rather, they are interleaved with the DTG's.   











II.	Technical Controller.  





	A.	The technical controller at the JTF acts under the direction of the Joint SYSCON or CEMC (Communications-Electronics Management Center). He works for the Networks Branch of the Joint Communications Control Center (JCCC).  The major functions of the technical controller at the JTF and/or other joint technical control facilities are to:





		1.	Exercise technical coordination between elements of the communications networks to include adjacent nodal, DCS, and commercial control facilities; maintenance elements, users, and appropriate operations and maintenance elements.  





		2.	Exercise technical supervision over subordinate technical control, patch, and test facilities.





		3.	Provide technical direction, coordination, and supervision over transmission links, trunks, channels, and circuits routed through the tech control facility from transsmitter/receiver sites, radio relay sites, and switching facilities (MS/CS).





		4.	Restore disrupted service to subscribers.





		5.	To perform quality control checks and test on channels, circuits, and trunks routing through the tech control facility.





		6.	To coordinate the activation, deactivation, and/or reconfiguration of links, trunks, or circuits.





		7.	To report and record system/circuit status of transmission links, trunks, and channels.





III. Joint Operations Numbering Conventions.   In order to perform technical control over the network, as well as planning and managing the transmission network, there needs to be a standardized method of identifying various portions of it.  This allows those various portions of the network to be identified by all interested participants.  The standardized method of identifying portions of the network for Joint Operations is the use of the Joint Operations Numbering Conventions.  These include the use of  Command Communications Service Designators (CCSD's) and System Link Designators (SLD's).





	A.  Command Communications Service Designators.  CCSD's identify individual circuits traversing a specific system link.  Essentially, these identify the individual lines within a DTG.  





		1.  It is composed of an eight-position circuit numbering convention plan.





		2.	The characters that are placed in these eight positions have specified meanings which also explain how the CCSD is developed and it's meaning.





		3.  All eight positions (characters) will be placed in line, in two groups of four; such as XXXX XXXX.


		    


	B.  System Link Designators.  SLD's identify link connections between equipment assemblages and/or agencies.  Essentially, it can be considered to identify a DTG between two transmission assemblages.  These assemblages can be within or external to a node.





		1.  It is composed of an eight-position link numbering convention plan.





		2.	Like the CCSD, the characters that are placed in these eight positions have specified meanings, which also explain how the SLD is developed and it's meaning.





		3.  These eight characters will be placed consecutively side-by-side such as XXXXXXXX


  


IV.	Technical Control Facilities





	A.	In order to perform technical control functions the Marines and Army employ the AN/TSQ-84 Communications Technical Control Center.  This air or vehicular transportable  control center provides connection for 432 individual 4-wire VF (voice frequency) circuits.  It is used to interconnect, test, and interface various types of communications systems.  It is capable of terminating, interfacing, patching, and testing both voice and digital circuits.  Since all interfacing is through-patching, the AN/TSQ-84 is transparent to all circuits. 





	B.	 The Air Force can employ a AN/TSC-62 Technical Control Facility or an AN/TSQ-111 Communications Nodal Control Element (CNCE), to perform tech control facility functions.  





		1.	The AN/TSC-62 is generally employed within Air Force unique operations and exercises.  It provides for cross-connecting, monitoring, testing, patching, and signal- conditioning of voice and DC teletype circuits.  It can provide connection for 496 various individual 4-wire circuits.





		2.	The AN/TSQ-111 CNCE will be employed in a joint operations network, and located at the JTF headquarters.  This is a processor equipped technical control center.  It's major advantage is that of being capable of performing technical control functions with computer assistance.  This allows for real-time detection of faults.  





			a.	The CNCE provides a means by which communications resources at a node will be assigned, monitored, controlled, and managed for users of the joint tactical communications network.  These resources include analog equipment as well as the TRI-TAC digital equipment.  The CNCE is designed to perform in an environment consisting of a hybrid mixture of analog and digital transmission systems, circuit switches, and message switching equipment, and allow for the inter-operation of these devices. It is also designed to perform in an all digital system.   





			b.	The functions of the CNCE are two-fold:





				(1)	Provides interface between transmission facilities and users.





				(2)	Provides the capability to manage communications resources at a node by assisting the technical controller in carrying out his functions and responsibilities.





			c.	The CNCE provides the means for performing the following activities:





				(1)	Implement communications order at the node and coordinate activities for the installation and restoration of circuits originating at, terminating within, or routed through the node.


				(2)	Report all nodal equipment alarms.


	


				(3)	Maintain records for planning and control of all elements in the node.





				(4)	Process, evaluate, store,  edit, and display data relative to transmission standards, system/circuit quality and status, required reports, and system/circuit bulletins.





				(5)	Patch, monitor, test, condition lines, interface circuits, and perform record keeping and reporting as required concerning the IOM  and control of tactical systems/circuits 


originating at, terminating within, or routed through the node.





				(6)	Analyze transmission parameters from monitoring activities, to identify and provide warning of system/circuit degradation or failure within the network.





				(7)	Process, evaluate, store, edit, and display data relative to transmission standards, nodal system/circuit quality and status, required reports, circuit bulletins and planned reroutes, and signal characteristics of circuits for application of proper interface and line conditioning requirements.





				(8)	Interface/interoperate with other systems such as DCS, Tactical Satellite Communications System, automated electronic switches, and tactical data systems.





			d.	With the development of TRI-TAC equipment, DTG's are used to connect major items of equipment, such as the AN/TTC-39_.  These DTG's are carried over media like the Tropo equipment, Satellite equipment, and Cable systems.  The AN/TSQ-111 has the capability to terminate and test these DTG's.  The other current tech control facilities do not.  When an AN/TSQ-111 is not employed in the AOR, the AN/TTC-39 CS supervisors and transmission terminal operators will have to perform this function.  The AN/TSQ-111 can also combine 16 or 32 kb/s circuits and then combine them in with DTG's.		





			e.	Connectivity for both traffic and control circuits of the AN/TSQ-111 to external subscriber equipment, switches, and transmission media's are made via CX-4566 (26-pair cable) for analog and digital subscribers and CX-11230 coaxial cable for DTG's. 





			f.	The CNCE's functional subsystems and their capabilities are:





				(1)	Patch and Test Subsystem.  Provides the capability to patch, route, monitor, and control analog and digital circuits in the CNCE.  It consist of three facilities:


					(a)	Analog Patch Facility





					(b)	Digital Signal Processing Facility





					(c)	System Test and Monitoring Facility





				(2)	Control Subsystem.  Provides the console and access to peripherals to coordinate activities from the CNCE.  This permits the Controller to enter data required to generate the CNCE data base.





				(3)	Processing Subsystem.  Provides for communications and information (database) processing, storage, and input/output interfaces





				(4)	Timing Subsystem.  Provides nodal timing reference and distribution.  This consist of  the atomic standard, cesium beam frequency standard (CBFS), two voltage controlled quartz crystal oscillators (VXCO's), a timing frequency clock synthesizer, 14 timing local distribution units (LDU's) reference/rate selection and switching circuitry.   These provide timing for all synchronous transmissions originated or retransmitted by the CNCE.





				(5)	COMSEC Facility.  This consist of those COMSEC items necessary to meet the communications security requirements of the CNCE.  





				(6)	Facility Subsystem.  This consist of the signal entry and distribution equipment, supporting environmental control and electric power equipment, and the shelter for housing the other subsystems.
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