Voice Communications�
The principal purpose of the voice portion of the A/G communications system is to transmit instructions from the controller to each pilot, and to permit each pilot the opportunity to request information and/or instructions from the controller.  A secondary purpose is to provide pilots with “situation awareness” by permitting them to monitor the transmissions between the controller and all other aircraft in the talk group.  Furthermore, air-to-air communications is required to provide self-separation and notification of intent in airspace outside of ground based communication coverage.�
�
Demand Entry into the A/G Communications System�
Airborne users will be able to manually tune to and access any channel they desire.�
Permits a pilot to manually enter a designated talk group, including the ability to over-ride any  automated channel management feature.�
Today this is accomplished by the pilot manually tuning the aircraft’s radio to a specific frequency associated with the desired talk group.�
�
�
User Capacity�
The system will  not limit the number of airborne users within a talk group.�
As the number of aircraft increase in a talk group, and the number of transmissions increase, it becomes more difficult for the controller to manage the talk group.  However, the system should not limit the number of aircraft in the talk group.�
This is accomplished today by using a common broadcast medium that does not impose limitations to the number of aircraft allowed to access a channel.�
�
Dedicated A/G Voice Circuit for each ATS Controller/Group of Aircraft�
Each controller will be assigned a channel/channels that is/are dedicated only to that controller.�
The controller cannot share a circuit with other controllers because of the possibility of contention for the circuit and associated delay in obtaining access to the channel as a result of that contention.�
This is accomplished today through a dedicated set of equipment and circuits for each controller and associated talk group.�
�
Area Coverage�
The system will perform at least as well as the current system, with regard to range and coverage, while maintaining acceptable voice quality and service.�
Area Coverage requires that the geographical size of a sector (i.e., the area that constitutes a talk group) should not be less than what is provided today.�
Current ground radios operate at between 10 and 50 Watts power out.  This provides radio coverage, line-of-sight, from ground level up to 60,000ft MSL, within a 200 nm radius of the transmitter.�
�
�
Air-to-Air Communications�
The NEXCOM solution will allow aircraft to monitor and address other aircraft when they are within range of each other. This will be possible even in the absence of a ground based radio or communication support external to the aircraft.�
Aircraft operating within LOS of other aircraft use air-to-air communications for many reasons, such as situational awareness or to request assistance in unusual circumstances.�
This is accomplished today when aircraft are tuned to the same frequency communicate with each other using analog DSB AM transmission in the VHF.�
�
Channel Monitoring�
All system users, pilots and controller, in the same "Talk Group" will  be able to monitor all voice communications within that talk group.�
There is a need for aircraft to maintain situational awareness by listening to all transmissions on channel.  System users must listen before attempting to access the system, to ensure that the channel is clear and that they will be heard. �
This is accomplished today by a controller and all aircraft in a talk group using analog DSB AM transmission in the VHF band, all tuned to the same frequency.�
�
Communications Relay�
When one aircraft is within range of a controller’s radio, and another aircraft is not within range of the same controller’s radio but is within the range of the first aircraft, the system will provide the ability for the first aircraft to communicate with both the controller and the second aircraft.�
One example:  When a pilot loses communications on an assigned frequency, or copies an incorrect frequency,  he will usually go back to the last assigned frequency for new instructions.  In the event he is beyond range of the controller he is attempting to communicate with, another aircraft will relay the appropriate instructions. �
This is accomplished today by aircraft within line of sight of both the controller and another aircraft repeating communications for both the other aircraft and the controller.�
�
Push To Talk Activation�
The system will function in a Push-to-Talk  (PTT) mode using listen before speak protocol.  (“Push-to-Talk” relates to the mechanical activation of a radio by depressing a switch normally inline with the headset cable.  At that point, communications are considered to be “Initiated”). �
The push-to-talk action, using a listen before talk protocol (system users listen before activating their microphone to ascertain if the channel is clear), ensures that a channel will be activated only through deliberate action.�
This is performed today by switch at the controller’s position, and a similar mechanism in the aircraft.�
�
�



Status of Transmissions/ Equipment�
Controllers will have displayed, on a continuous basis, information on the configuration of equipment.  The actual in-use status of the channels will also be displayed to the controller.�
The controller at a position, and the surrounding controllers,  need to know what equipment that each is using, and when the channels are being activated.�
In today’s system the active radio (main or standby), active frequency(s) selected, a PTT light indicating transmission status, and a squelch break light indicating receive status, is displayed at the controller’s console. �
�
�
Channel Contention/ Call Queuing *�
The NEXCOM solution will function so that the system does not allow multiple users to block each other’s transmissions, but rather, accepts transmissions on a first-come-first served basis.�
When channel users attempt to access simultaneously they usually render communications unintelligible.  This creates an increase in workload as communications must be repeated.  It will increase system efficiency and safety for the system to arbitrate attempts to access the voice channel by permitting only one user to access the system at any one time. �
This is accomplished today procedurally by pilots only attempting to gain access to the communications channel when the channel is idle.  A pilot wanting to communicate to the controller listens to the transmissions, and doesn’t attempt to gain access to the communications channel until the channel has been freed up.


�
�
Status of Transmissions *�
The NEXCOM solution will indicate to airborne users the status of their transmissions.�
The ability of the airborne users to have an indication of the status of their transmission will increase awareness by indicating that their transmission is being heard by the controller, or was put into queue.�
This is accomplished today procedurally, by the pilot listening to the activity on a channel. 


�
�
Queuing Prioritization *�
When one or more aircraft attempt to contact the controller, but are not allowed system access because of the channel contention function, a prioritized list of those aircraft will be displayed to the controller.�
This function will allow the controller to manage air traffic more efficiently, and also will insure that aircraft can indicate to the controller that he/she needs to communicate with the controller, even when the voice channel is busy. �
This is not accomplished in the current system, if there are “step ons” on the frequency, the controller (or another aircraft) advises that transmissions were blocked, or the controller guesses who called.�
�



Queuing of Emergency Calls *�
This function will be a pilot/cockpit originated request that would indicate to the controller that critical condition/situation exists, and that the pilot is requesting immediate communications.�
The ability for a pilot to indicate to the controller that he/she needs to communicate with the controller urgently, although the voice channel may be busy, will increase safety.  This will be particularly important in an environment of channel contention/queuing (1.10) and controller over-ride (1.14).�
Currently, an aircraft wanting to communicate urgently with the controller squawks an emergency code on the transponder, and uses standard listen before talking protocol.�
�
Ground to Air Channel Override* �
Controllers will have the ability to over-ride airborne users’ transmissions.�
This function will give the controller the opportunity to interrupt airborne users’ transmissions and gain access to the channel in the event that the controller determines that a more urgent use of the channel is in order.�
Today, if the controller identifies a time critical situation, and an aircraft is communicating on the channel, the controller must wait until the aircraft is through communicating before responding to the situation.�
�
�
Circuit Blockage Override *�
The system will provide a capability for the controller to disengage a user’s transmission.�
When airborne users  inadvertently leave PTT on, causing a “stuck mike”,  it prevents other users from accessing the channel and disrupts the management of traffic.  �
Today, there is no mechanism or procedure to accomplish this.  �
�
�
�
Control Position Override�
The system will allow a controller to preempt another controller and communicate with aircraft in the second controller’s talk group.�
In airports with parallel runways, the radar approach controller turns control and responsibility of an aircraft over to a non-radar local controller when the aircraft becomes visible.  The approach controller continues to monitor the radar separation of the aircraft, and if necessary, re-asserts control of the aircraft for separation purposes by overriding the communications of the local controller. �
Currently the local controller’s frequency channel is accessible at the approach controller’s position.  If the approach controller needs to communicate with aircraft talking to the local controller, he selects the local controller’s frequency channel.  If the local controller is communicating, the approach controller’s transmission will over-ride the local controller’s transmissions. �
�






Voice Quality�
Voice quality will be clearly intelligible and of acceptable quality from ATC’s perspective.�
Clear, intelligible pilot-controller communications are critical for the controller to manage air traffic, and to maintain safety.  The voice quality needs to be acceptable under operating conditions of air traffic control.�
The analog voice system used today can be degraded by RFI, however it is generally clear and intelligible enough in that it relays sufficient voice quality, tone changes, volume changes, and emphasis. �
�
Transmit Audio Clipping�
The system will prevent audio clipping during push-to-talk activation.�
In order to maintain adequate  communications, messages must be completely transmitted.  If the first part of a transmission is “clipped” or does not convey an entire message,  it may cause miscommunications to occur.�
In the current system, there are situations where clipping has created difficulty in maintaining operations, causing readbacks to be requested.  Clipping is not desirable in any environment, but particularly in the terminal environment. �
�
�
Audio Throughput Delay�
The end-to-end delay from the initiation of the controller’s push-to-talk to the audio out of the airborne receiving station will not exceed 250 milliseconds. �
Delays exceeding 250 milliseconds may cause increased “step ons”. This may occur when a system user, after utilizing listen-before-talking protocol, thinks that the channel is clear and attempts to transmit. Real time communications are needed for air traffic management and control.�
The current system does not generally produce delays over 250 milliseconds.�
�
Automatic Failure Detection and Fault Isolation *�
The system will autonomously detect communications failure between ground-based and airborne systems.  Upon detection of a communications failure, the system will notify the controller of the failure location.�
Undetected out of service time has a detrimental effect on ATC operations.  Both safety and efficiency are reduced when a controller does not know that the system is out of service.


�
In the current system, the controller does not know when communication service has been disrupted unless someone alerts him (aircraft relays to another controller who relays to the effected  controller), or he tries to contact an aircraft and is unsuccessful, and conducts additional radio checks to determine whether the equipment is functioning properly or not.  This is time consuming and unsafe. �
�
Portable Backup Emergency Communications�
The NEXCOM solution will require that a portable solution, functionally equivalent, is available for instances when evacuation of a control facility occurs.�
When a natural (e.g., flood, tornado, earthquake) or man-made disaster (e.g., terrorist activity, power failure) occurs, the controller needs to stabilize the airport’s airspace by diverting aircraft.  When a tower is evacuated, the controllers need compatible radios to maintain communications with aircraft until the airspace is stabilized.�
Towers currently have portable DSB-AM radios with rechargeable batteries ready in case of a site evacuation.�
�
Emergency Communications�
The NEXCOM solution will support current ELT and emergency voice services provided on 121.5 and 243.0 MHz (DSB-AM).�
Controllers currently monitor VHF and UHF emergency frequencies.  These frequencies are provided throughout the NAS, and are used by aircraft experiencing an emergency.  These frequencies are internationally standardized.�
The current system has DSB-AM radios operating at the emergency frequencies deployed around the country.�
�
Channel Capacity�
The channel assignment capacity of this system will be at least twice the current system’s.  This will be accomplished without decreasing the number of users a channel supports.�
The shortage of radio frequency channels for support of ATC communications has been identified as a shortfall that this system must rectify.�
The current A/G radio system has 760 distinct frequencies (channels).  However, to avoid co-channel, adjacent channel, and co-site interference, the reuse of these frequencies at a particular geographic site requires complex analysis, and in some areas, no usable frequency is available, or substantial re-assignment of nearby frequencies is required to satisfy new requirements.�
�
�
 �
Data Communications *�
The principle purpose of the A/G data communications portion is to provide a communications link that meets the requirements to support future Aeronautical Data Link Services (i.e. CPDLC and D-ATIS).�
�
ATN Routing Support *�
The data communications subnetwork will provide connectivity information (i.e. join and leave events) to an attached ATN router(s).�
Join and leave events are essential in providing the Inter-domain routing protocol (IDRP) with the necessary information to establish peer-to-peer air ground routing information exchanges. �
ATN A/G communications is not currently implemented.�
�
Data communications subnetwork Routing Support *�
Data communications subnetwork routing within an ATN routing domain will be carried out by mechanisms internal to the subnetwork.�
Permits the data communications subnetwork the ability to define the most efficient subnetwork routing algorithm to determine optimum subnetwork path.�
ATN A/G communications is not currently implemented.�
�
Discrete Addressing *�
The data communications subnetwork will support discrete Addressing based on the 24-bit ICAO aircraft identifier.�
The 24-bit ICAO aircraft identifier provides the ability to form a unique subnetwork access point of attachment.�
ATN A/G communications is not currently implemented.�
�
Minimum Data communications subnetwork Data Unit Size *�
The data communications subnetwork will support a minimum Subnetwork Service Data Unit (SNSDU) size of 1100 octets.


�
The 1100 octet number is derived from: 1024 octet user data, 9 octets fixed ISO 8473 header, 42 octets Source and Destination NSAP Addresses, 4 octets for the SNDCF local reference option, 3 octets for the QoS Maintenance parameter, 3octets for the priority parameter, and 15 octets for the security parameter.�
ATN A/G communications is not currently implemented.�
�
Data communications subnetwork Priority *�
The data communications subnetwork will distinguish and process data of different priorities.�
ATN message types are defined by various priority values throughout the ATN network.  Providing priority with the data communications subnetwork allows critical safety messages to be delivered ahead on non-critical messages. �
ATN A/G communications is not currently implemented.�
�
Data communications subnetwork Access protocol *�
The Data communications subnetwork shall provide a connection-mode service between SNPAs, with well defined start and end to a connection, and reliable, sequenced SNSDU transfer over that connection.�
Provides a standard interface to an ATN ISO 8208 DTE(s) i.e. ATN router(s).�
ATN A/G communications is not currently implemented.�
�
Byte and Code Independence *�
Data will be transferred through ATN data communications subnetworks in a byte and code independent manner.�
Provides for maximum data communications interoperability across dissimilar hardware platforms.�
ATN A/G communications is not currently implemented.�
�
Ground to air transmission *�
The broadcast facility will support ground to air transmissions. �
The controller can access multiple aircraft through a unique broadcast address.�
ATN A/G communications is not currently implemented.�
�
Non-ATN traffic *�
The broadcast facility will support non-ATN transmissions.�
The broadcast feature is solely intended to provide a one-way (ground to air) data link.�
ATN A/G communications is not currently implemented.�
�
Data communications subnetwork Bandwidth *�
The data communications subnetwork will support a minimum bandwidth of 250 bits/sec per aircraft.�
This value ensures timely delivery of critical air traffic messages.�
ATN A/G communications is not currently implemented.�
�
Data communications subnetwork latency *�
The maximum packet delay within the data communications subnetwork will not exceed 1.8 seconds for the highest priority data.�
This value ensures timely delivery of critical air traffic messages.�
ATN A/G communications is not currently implemented.�
�
Capacity *�
The data communications subnetwork will support simultaneous data communications up to 1200 aircraft per router.�
This number represents future capacity requirements per each enroute air traffic control center.�
ATN A/G communications is not currently implemented.�
�
Data Message Delivery *�
The data communications subnetwork will provide at a minimum, an uncorrected data transmission error rate of 10-3.�
This value allows for reasonable forward error correction techniques to be used over the air-ground medium.�
ATN A/G communications is not currently implemented.�
�



Data communications subnetwork status reporting *�
The data communications subnetwork will provide a mechanism to report subnetwork status and performance information to remote management entities.�
The FAA is progressing towards a standardized network management infrastructure.  All existing, and new systems must support these requirements.�
ATN A/G communications is not currently implemented.�
�
Recovery Process *�
In the event of a data communications subnetwork failure, the recovery process will not interfere with the delivery of voice communications. �
Since voice and data communications may reside within the same physical unit, it must be emphasized that voice has precedence due to mission critical vs. mission essential.�
ATN A/G communications is not currently implemented.�
�
Data communications subnetwork configuration *�
The data communications subnetwork will provide a mechanism to modify the subnetwork configuration from a remote management entity.�
The FAA is progressing towards a standardized network management infrastructure.  All existing, and new systems must support these requirements.  This requirement minimizes the need to physically visit remote nodes within the data communications subnetwork in order to modify system parameters.�
ATN A/G communications is not currently implemented.�
�
�



Voice and Data System Requirements�
There are aspects of the NEXCOM solution that must meet the needs of both voice and data communication performance needs.  When analyzing the functions listed, awareness to the fact that meeting the performance level stated must not compromise the performance of other areas stated�
�
Broadcast Capability�
The system will provide a ground to air voice and data link broadcast capability within a user group.�
The controller needs the ability to make a single transmission on voice or data that will reach all aircraft within a user group simultaneously to maintain system efficiency.�
This is accomplished in voice communications today by a controller and all aircraft in a talk group using analog DSB AM transmission in the VHF band, all tuned to the same frequency.�
�
Semi-Automatic Transfer of Communication *�
The system will upload to the cockpit radio the next appropriate radio channel upon ATS request.  A manual acceptance is required by the pilot.�
The ability for the controller to upload a channel assignment to the cockpit radio will increase efficiency.  The pilot will save time by only performing an acceptance action, instead of manually tuning the airborne radio to the next appropriate channel.�
Today the controller verbally instructs the pilot to tune to a new channel, the pilot reads back the channel and then manually tunes the radio to the assigned channel.�
�
Automatic Transfer of Communication *�
The system will identify and upload to the cockpit radio the appropriate channel for that aircraft based on predefined parameters (such as sector boundaries, flight plan information) without initiation from ATS personnel. (Pilot acceptance is still required).�
The ability for the system to recognize and upload the appropriate channel assignment to the cockpit radio, will increase system efficiency. �
Today the controller verbally instructs the pilot to change to a new channel, the pilot reads back the channel and then manually tunes the radio to the assigned channel. �
�
�
�
Simultaneous Access to Voice and Data Link Communications *�
The system will provide the capability for users to access and maintain voice and data link communications without conflict or interference. This must be possible without degradation of service (to include meeting acceptable delay and voice quality requirements).�
Controllers and pilots need to communicate via voice and data at the same time.  If the voice channel and the data channel interfered with each other while both were simultaneously in use, the disruption would be operationally unacceptable.�
A/G data communications is not provided today.�
�









No Loss of Service Due to a Single Failure�
The system will be designed with functional redundancy, so that failure of any single piece of equipment would not cause an outage or decrease in service quality.�
ATC voice communication service is considered critical.  Inability to communicate with an aircraft on demand has the potential to severely and negatively impact safety.�
The current systems uses redundant subsystems in critical places, including the voice switch, communications line, transmitter, and receiver, in addition to a backup radio system providing essentially complete diversity and independent software failure modes.�
�
Duration of a Single Loss of Service Event�
The duration of a single loss of service event in end-to-end communications will not exceed 6 seconds.�
Minimal outage of service is critical to maintaining the safety of the NAS for airspace users�
If a loss of service occurs, the redundant controller manually switches from the main radio to the standby radio.  The radios are located at the same remote site.  The switch is located at the control position.  For most positions, a back up radio at a diverse site is also accessible.�
�
Frequency Range�
The frequency range of  117.975 to 137 MHz is currently available for ATC air-ground communications.  If the new systems use this range, the radios should also be upgradable to use the frequency range 112-117.975 MHz.�
The frequency band of 112-117.975 MHz may become available for ATC voice in the future.�
The frequency band currently used is 117.975 to 137  MHz.�
�
�
Enhanceability�
The NEXCOM solution should use open architectures to permit simplified modification, both hardware and software.�
This is intended to extend system useable lifecycle, while reducing overall lifecycle cost.�
The current system has no software except in the voice switches.  Standard telco interfaces are used, but many of the interfaces used are obsolete and no longer well supported in modern equipment.  Other “standards” are limited to the aviation and military communities, and some are FAA specific.�
�



Scaleablity�
The NEXCOM system will be capable of meeting the needs of  both large and small facilities.  The solution should be one that permits easy scaling of the system to meet the unique needs of each facility.�
This intended to minimize material cost, to include acquisition and sparing.  (One solution fitting into multiple operational environments).�
The current system is used in large and small facilities, and range of radios can be adjusted.�
�
NAS System Requirements�
In order to meet system desired performance parameters, the NEXCOM solution will be dependent on “Collective Performance”.  This means that the NAS communications infrastructure performance and NEXCOM solution performance will provide an aggregate  performance level.  Some areas of the NAS will be expected to provide certain levels of performance.  The following areas are indicative of such areas.�
�
�
Availability for Voice�
The system must support .99999 service availability for voice communications.


�
This ATC voice communication service is considered a critical service.  Interruption in communications with an aircraft has the potential of severely and negatively impacting safety.�
The current systems uses redundant subsystems in critical places, including the voice switch, communications line, transmitter, and receiver, in addition to a backup radio system providing essentially complete diversity and independent software failure modes.  (The NEXCOM solution is only a part of the NAS communications system that this requirement will apply to.)�
�
Data communications subnetwork Availability�
The data communications subnetwork will provide .999 service availability.�
The data communications subnetwork is defined as mission essential.  (Data availability is less critical than for voice)�
ATN A/G communications is not currently implemented.�
�
Compliance with ICAO Standards�
The system will comply with ICAO Standards as they pertain to accomplishing US required functionality, and international interoperability.�
The US solution must be capable of supporting ICAO standards that have been developed and agreed to.  This will ensure that any solution implemented will not only meet our needs, but will support and be compatible with, international standards.�
Current Communications system is in compliance with ICAO Standards.�
�
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