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Abstract


As the Army moves from static environments onto an increasingly fluid and dynamic battlefield, FM communications will continue to fill vital roles in command and control on-the-move.  FM across the battlefield will become the primary means by which units conduct mission command operations.  Essential to enabling FM communications as a command and control system is the implementation of FM retransmission (RETRANS) to extend FM across the battlefield and requires in-depth planning on the part of the S6.

Vignette


The RETRANS team departs at 0400 hrs in order to reach their RETRANS site and set up prior to the squadron moving into a new sector.  The RETRANS team moves to the wrong location, encounters a minefield, and is forced to wait on recovery assets.  The squadron moves forward into the new sector and encounters fierce resistance and the TAC can only communicate with a single troop due to terrain.  At the Tactical Operations Center (TOC) a single radio operator sits in the corner of the TOC amid three FM radios while the rest of the TOC is gathered around a single Blue Force Tracker (BFT) screen, attempting to determine what is happening on the ground.

The Lost Art of FM RETRANS


With the addition of BFT/FBCB2, satellite communications, fiber connectivity, and a myriad of technological advancements in communications, Signal leaders often overlook the planning required for frequency modulation (FM) radios as a vital component for the PACE plan in our haste to employ our digital systems.  FM radio nets, such as C2, fires, A&L, and O&I nets, are used to execute on-the-move combat operations both internally and externally using both voice and data capabilities, and as such, are one of the most important communications assets available for units on the move.  

During the National Training Center (NTC) Decisive Action Training Environment (DATE) Rotation 12-05, the heavy infantry brigade combat team experienced the importance of FM communications on the battlefield.  Solar flares affected satellite systems, causing major outages of the Blue Force Tracker systems they had planned to rely upon.  FM became the only effective means by which the unit could communicate and maintain a level of command and control.  Extending FM communications across the entire training area required the extensive use of every retransmission (RETRANS) team available within the brigade, proving that RETRANS operations are an essential part of maintaining successful FM communications on the battlefield.


FM communications enable on-the-move command and control to operate over a vast area and in difficult terrain.  FM radios, however, must use line-of-sight (LOS) in order to pass signal, and can be defeated in mountainous terrain or urbanized areas.  If a large object (such as a hill, mountain, or building) is located between the two distant ends, signal cannot pass, effectively defeating FM communications (see Figure 1).
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Figure 1: Loss of FM LOS

Since successful FM communications are based on a clear line-of-sight and the distant ends must be able to “see” each other, a RETRANS must be placed between the two distant ends to create a “link” (see Figure 2) in order to defeat terrain-based obstacles or buildings.  This “link” enables signal to pas back and forth, defeating those obstacles that would have otherwise rendered FM communications inoperable.  It is the failure to include RETRANS operations into the unit’s communications plan that often results in a failure of the FM part of the communications plan.

[image: image2.png]RETRANS





Figure 2: RETRANS LOS Link

RETRANS 

The RETRANS is an often overlooked or underutilized capability within the Army, primarily based on the labor-intensive requirement for RETRANS planning and operations and on a lack of knowledge in RETRANS employment.  It is the versatility of the RETRANS team, however, that enables successful FM communications on the battlefield.  The RETRANS team “moves” to locations that support the FM network, creating line-of-sight between distant ends by “pulling” and “pushing” FM signal.  If FM signal is degraded, the RETRANS team can adjust antennas or move to alternate sites to improve communications between distant ends.  

RETRANS teams can be in multiple configurations, depending upon the needs of the unit.  A standard RETRANS usually consists of at least two radios and two antennas but may also be configured to employ multiple stacks (a stack consists of two radios) to facilitate retransmission of multiple nets.  RETRANS teams can also be configured for non-standard retransmission operations, such as in a man-pack configuration or via vehicle based radios using whip antennas.  Non-standard RETRANS systems allow the RETRANS team to move with maneuver elements or to move to pre-selected short-term locations in order to defeat terrain such as small hills or valleys while providing constant FM connectivity between elements.  

PLANNING FOR RETRANS SUCCESS

As stated, providing continuous and reliable FM communications across the battlefield starts with in-depth and labor-intensive planning on the part of the S6.  The unit S6 must be an active participant in the Military Decision Making Process (MDMP) in order to determine where the unit’s operation will occur and who will be part of the operation.  As the unit works through the planning steps for the operation, the S6 is gathering further information about the terrain in which they will operate, available equipment, TOC and TAC locations, and is identifying possible RETRANS sites and problem areas that may affect FM on the battlefield.  This information drives where RETRANS elements should be located on the battlefield in order to provide the best FM coverage between forward troops and the TAC/TOC.  

A crucial step to providing the best FM coverage is the identification of at least three RETRANS sites (a primary and two alternates) from which to conduct RETRANS operations.  Conducting the analysis of FM coverage is made with a line-of-sight analysis tool that depicts how FM will promulgate in the terrain for the operation.  This analysis enables the S6 to see how FM “spreads” on the terrain and to identify key terrain features that have to be defeated for FM to function correctly.  The S6 should identify each site, taking into account any effects each site will have on FM operations (such as degraded areas, dead zones, limits, etc…) and uses this information during the ongoing planning process to identify the best possible location from which to conduct RETRANS operations.  Additionally, multiple pre-selected sites will enable RETRANS teams to adjust locations in the event they have to overcome large rocks, buildings, or occupied enemy positions that were not depicted on the map.
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Example 1: SPEED LOS Analysis

  Placement of Mission Command nodes is vital to the success of FM across the battlefield and the S6 should be very involved in this process.  Typically, TACs and TOCs are located in “low-ground” areas to decrease enemy visibility.  These locations, however, also have a direct affect on line-of-sight systems like FM.  The S6 needs to ensure that TAC and TOC nodes are located in areas that are supported by FM, or at the very least, in areas where he can confirm line-of-sight with RETRANS elements.

SUCCESSFUL RETRANS OPERATIONS

Common issues that affect FM RETRANS operations include the lack of extra retransmission components, cabling, missing antenna components, and the lack of fuel, water, food, and security.  PCCs & PCIs for RETRANS teams are an important part of RETRANS operations.  The use of load plans and checklists are recommended to ensure RETRANS teams “move out” with all required retransmission equipment and supplies, preventing common issues from causing outages in FM coverage (Figure 3).   Fuel, water, food, and security…these may not seem like large “show-stoppers” during the initial planning, but they do have a direct affect on FM operations.  Since the standard RETRANS operates using vehicle-mounted radios, there must be enough fuel to keep the vehicle’s batteries charged for the duration of retransmission.  RETRANS teams should be sent out with enough water and food to last the duration of the operation, or at the least, a re-supply plan identified and coordinated to ensure Soldier welfare. 
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Figure 3: Example RETRANS Load Plans

Since most RETRANS sites consist of a two-person team, it should not be expected that a RETRANS team is capable of providing their own security.  Two people working 24 hour operations equals’ one person on duty at a time.  One person is not capable of watching all directions to provide security and monitor retransmission radios at the same time.  Some leaders prefer to accept the risk that their RETRANS site will not be attacked and that FM will continue to operate, however, this is not a recommended course of action.  If the RETRANS site is attacked and the site incapacitated, there is a very large potential that FM across the battlefield will be rendered non-operational, affecting further operations.

Another vital, and often final, step in ensuring FM is functional across the battlefield is the communications exercise (COMMEX).  A communications exercise (COMMEX) is a formal plan or rehearsal that validates communications within a unit.  A COMMEX identifies shortcomings in operational equipment, establishes priorities to fix those shortfalls, ensures reliability of communications systems, reinforces Soldier training, and validates the unit’s proposed PACE plan.  The COMMEX ensures that everything is in working order, to include RETRANS equipment, and should be conducted shortly before movement.  If a unit fails to conduct a COMMEX to standard, there is a very good chance that equipment malfunctions will be the cause for outages.

RETRANS teams require training to increase both their speed in setting-up the RETRANS site and to increase their effectiveness in troubleshooting possible problems.  There is little that is more frustrating to an S6 than having to send the NCOIC out to a RETRANS site in order to discover the RETRANS team did not have one of the radios in RETRANS mode, or to troubleshoot interference from other radio systems.  RETRANS operations are like any other skill a Soldier acquires and should be practiced to ensure proficiency in order to prevent common errors during initial set-up as well as troubleshoot communications issues as the arise.  RETRANS operators should be trained not only on the FM radios they will operate, but also on every radio system within the unit in order to aide in their identification of radio interference problems.  Unit training plans should include home-station training on RETRANS systems to keep these perishable skills up-to-date.

Employing FM communications successfully across the battlefield can be challenging, however, proper and in-depth planning can result in an effective mission command and control system that is unaffected by satellite and network outages.  FM should remain as a primary in every PACE plan, and our RETRANS elements trained and employed to support FM in both standard and non-standard capacities.
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