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1.0   INTRODUCTION

1.1   Scope

This document lists requirements for the Automated Flight Service Station Voice Switch (AFSSVS).

1.2   Document Overview

Section 1 (this section) of this specification describes the scope of this specification, gives an overview of this specification, and gives an overview of the AFSSVS. It is descriptive in nature and contains no binding requirements.

Section 2 of this specification lists the documents that are cited within subsequent sections as a part of binding requirements. 

Section 3 lists all system requirements.

Section 4 lists verification methods and specialized verification criteria as well as requirements for a deliverable test tool. 

Section 5 contains preparation for delivery. It is descriptive in nature and contains no binding requirements.

Section 6 contains notes, including an acronym listing and glossary. It is descriptive in nature and contains no binding requirements.

Appendix A contains the Verification Requirements Traceability Matrix (VRTM).

1.3   System Overview 

The Automated Flight Service Station (AFSS) provides a variety of services to users of the National Airspace System (NAS).  This includes air traffic communications to pilots in the air and on the ground by providing timely and accurate distribution of aviation weather, aeronautical information, emergency services, and flight planning assistance to commercial, general aviation, and military pilots.  The AFSSVS will be installed in AFSSs and will be the foundation for the AFSS communications.

The AFSSVS is to be an integrated digital voice switching system with enhanced state of the art capabilities.  The AFSSVS will provide integration with an Automatic Call Director (ACD) at the Air Traffic Control Specialist (ATCS) position.  This integration will provide the ATCS with a single headset capable of simultaneous access of audio, features, and capabilities of the AFSSVS and the ACD.  With this integration the AFSSVS will provide the ATCS with access to both air-to-ground (A/G) and ground-to-ground (G/G) connectivity.

The AFSSVS will also provide the capability to configure individual positions with necessary features and to disable features not required.

An enhanced feature of the AFSSVS will be the capability to reroute or offload the A/G and associated G/G communications (e.g. A/G frequencies and G/G communications). The 1-800 Weather Beief lines are separate from the AFSSVS and will not be rerouted. The AFSSVS will reroute these communications to/from other AFSSs, using Government supplied digital transmission media ( It is anticipated that one AFSSVS can receive and use communications from multiple AFSSVS’s.)   The receiving AFSSVS will receive all A/G and G/G communications or the specific assigned frequencies and the G/G lines.  The receiving AFSSVS will have the capability to respond over these same A/G and G/G lines that were rerouted by the offloaded AFSSVS.

1.3.1   Overview of Offloading Concept

Offloading is a process of transferring frequencies, trunks, and associated control functionality from one AFSSVS to another.  An AFSSVS can be directly connected to up to six other facilities for the purposes of offloading.  The offloading circuits between each of the AFSSVSs will be accomplished through digital telecommunications.   An AFSSVS can offload part or all of its frequencies and trunks to any of the facilities to which it is directly connected.  Offloading can occur in either direction.  An AFSSVS that is offloading part or all of its frequencies will not also be accepting offloading from another AFSSVS.

The “offloading”, or “sending”, AFSSVS is the one where the originating radio and trunk circuits are physically connected.  The “offloaded to” or “receiving” AFSSVS is defined as the AFSSVS that is being given the frequency/trunk control functionality.

Frequencies and trunks at the offloading AFSSVS will be divided into “offloading groups” configurable at the facility level typically corresponding to geographical areas.  Each offloading group will be designated to be offloaded to a particular facility.  For example, a facility might divide its frequencies and trunks into six groups, with three groups being offloaded to one facility and the other three being offloaded to a different facility.

The supervisor at the sending AFSSVS will coordinate with the supervisor at the receiving AFSSVS.  The supervisor at the receiving AFSSVS will then insure that maps incorporating the assets to be received are in use. If they are not, the supervisor at the receiving AFSSVS will download previously defined maps incorporating those assets.  This will cause the RECON ACK buttons flash at the affected positions.  Each of the affected specialists at the receiving AFSSVS will then accept the new maps.  At this point, those positions will be able to “monitor” the communications on frequencies and trunks about to be received, but they will not transmit on any of them.  

At this point, relief briefs will be conducted.  Following each relief brief, the supervisor at the sending AFSSVS will offload that group of frequencies and trunks.  This action will be a two step operation requiring confirmation by the supervisor at the sending AFSSVS.  As each group is offloaded, the receiving AFSSVS will have complete control of those frequencies and trunks.  Positions at the sending AFSSVS will now be able to monitor those assets, but will no longer transmit on them.

The process of offloading an entire facility will involve repeating the above process for each facility being offloaded to.

Termination of offloading will be the reverse of above process and will result in the offloading facility regaining access to the offloaded assets, after coordinating with the “offloaded to” facility.  All of the activities will be the same, but will be done by the opposite facility.

 1.3.2   Overview Of Requirements

This specification is written in such a manner as to separate system requirements from other binding requirements such as document precidence and testing/validation. Section 2 contains information relating to reference material and document precidence requirements. Section 4 contains information and requirements as related to verification of system performance. All system requirements, direct and referenced to, are found in section 3. “Pre-planned product improvements (P3I)” sections in section 3 describe future performance expectations for the AFSSVS, however, the requirements in these sections apply to the AFSSVS presently being  specified and procured in order to provide “hooks” in this product to enable these future improvements to be implemented. Additional requirements will be generated when any of these P3I areas are elected for full implementation, and these requirements will be tracked in separate development efforts, and will be fitted as upgrades to systems already deployed.

1.4   Explanatory Notes, Notional Figures And Examples

This specification provides definitions and background information in notes and notional figures and examples.  Offerors and contractors are hereby advised that information contained in these items are provided for background information only and should not be construed as binding contractual requirements, or as implied requirements.  In any case, where these supplemental informational items are not understood, not believed correct, or believed to represent an implied requirement, the offeror or contractor must seek clarification from the Government before relying on this information.

2.0   APPLICABLE DOCUMENTS

2.1   General

The following documents form a part of this specification to the extent specified herein. In case of any discrepancy between these documents and specific requirements of this specification, this specification shall be considered the superseding document unless otherwise noted. In case of a conflict between the text of this specification and the cited documentation, Federal Regulations (Code of Federal Regulations, Title 47, United States Code) shall have precedence; followed by the requirements of this specification. The contractor shall immediately notify the Contracting Officer of the conflict.

The documents listed in this section are cited in other sections of this specification. While every effort has been made to ensure the completeness of this list, the contractor shall meet all specified requirements cited in this specification , whether or not the referenced documents are listed in section 2. Unless specifically identified, the issue of a document that is cited in this specification is the one (including all change pages, amendments, inserts, supplemental reports, etc.) that is current at the time of contract award

2.2   Government Documents

2.2.1   Specifications, Standards, And Handbooks

The following specifications, standards, and handbooks form a part of this document to the extent specified herein.

a) FAA-G-2100F - September 28, 1999, Electronic Equipment, General Requirements 

b) FAA-C-1217E

c) FAA-E-2162

d) FAA-G-2603a

e) FAA-STD-019C - June 01, 1999; Lightning Protection, Grounding, Bonding, and Shielding Requirements for Facilities 

f) FAA-STD-020B; Transient Protection, Grounding, Bonding, and Shielding Requirements for Equipment (May, 1992)

g) FAA-STD-054; Use of Selective Signaling Standard for Voice Communications Systems (March 12, 1996)

h) MIL-L-85762A; Lighting, Aircraft, Interior, Night Vision Imaging System

i) MIL-STD-471A, Note 2; Maintainability Verification Demonstration Evaluation (December, 1978)

2.2.2   Federal Regulations

a) Title 47 Code of Federal Regulations (CFR) Part 15; Federal Communications Commission Description of Radio Frequency Devices

b) Title 47 CFR Part 68; Federal Communications Commission Description of Standard Regulations Program Connection Configuration

2.3   Non-Government Documents

a) American National Standards Institute (ANSI) IPC-T-50; Terms and Definitions for Interconnecting and Packaging Electronics Circuits

b) ANSI S3.2-1989; Method for Measuring the Intelligibility of Speech Over Communications Systems

c) AT&T PUB 43201A; Private Line Interconnection Voice Applications (December, 1981)

d) Electronics Industries Association EIA-232D; Interface Between Data Terminal Equipment and Data Circuit Terminating Equipment Employing Serial Binary Data Interchange (January, 1987)

e) Electronics Industries Association/ Telecommunications Industries Association (TIA) EIA/TIA-464B-1996; Private Branch Exchange (PBX) Switching Equipment for Voiceband Applications March 29, 1996

f) ANSI/TIA/EIA-571-A, Telecommunications User Premises Equipment Enviromental Considerations, May 10, 1999

g) AT&T Standard SS-1 Selective Signaling System, section 982-325-100, Issue 3, December 1968

h) AT&T Standard SS-1A Selective Signaling System, section 982-326-100, Issue 1, May 1969;

i) AT&T Standard SS-4, Selective Signaling System, section 480-623-001, Issue 4, May 1982. 

j) AT&T Reliability Manual

k) Bellcore GR-30-CORE (formerly TR-NWT-000030)

l) European Computer Manufacturers’ Association (ECMA) TR/40; Electrostatic Discharge Immunity Testing of Information Technology Equipment (July, 1987)

m) OSHA 1910.95; Audible Noise Emission In The Workplace

n) International Electromechanical Commission IEC 801-2; Electrostatic Discharge Requirements, Susceptibility

o) IEC 1000-4-5, Immunity to Surges

p) ITU-T (CCITT) Recommendation G.711; Pulse Code Modulation Of Voice Frequencies 
q) National Fire Protection Association, Inc. NFPA-70; National Electrical Code 1999

r) SR-TSV-002476

s) UL-1950;  Standard for Safety – Telephone Equipment

2.4   Document Sources

Copies of the documentation listed in this section are available from the following sources.

2.4.1   FAA And MIL-STD Documents

FAA documents may be requested as follows.

This information is available for use in the Documentation Control Center (DCC) during business hours.

· Location

ACM-20

600 Maryland Avenue, SW 
Suite 600
Washington, DC 20024

MIL-STD documents may be requested as follows:

· Mailing Address

National Technical Information Service
Technology Administration 
U.S. Department of Commerce
Customer Service
Springfield, VA 22161

· Phone # (703) 605-6050 

2.4.2   Federal Communications Commission (FCC) Documents

Federal Communications Commission (FCC) information may be obtained as follows: 

· Mailing Address

ITS
Customer Service
1231 20th St., NW
Washington, DC 20036

· Phone # 202-857-3800

2.4.3   Bellcore Documents

Bellcore documents may be requested as follows: 

· Mailing Address

Telcordia
Customer Service
8 Corporate Place
Room 3C-184
Piscataway, NJ 08854

· Phone # 1-800-521-2673

2.4.4   AT&T Documents

AT&T documents may be requested as follows: 

· Mailing Address

Howard Press
Customer Service
1026 West Elizabeth Ave.
Linden, NJ 07036

· Phone # 1-888-387-8852

2.4.5   National Fire Protection Association (NFPA) Documents

National Fire Protection Association documents may be requested as follows: 

· Mailing Address

National Fire Protection Association
Ordering Department
11 Tracy Drive
Avon, MA 02322

· Phone # 1-800-344-3555

2.4.6   American National Standards Institute (ANSI) Documents

American National Standards Institute documents may be requested as follows:

· Mailing Address

Global Engineering Documents
Customer Support A105
15 Inverness Way
Englewood, CO 80112

· Phone # 1-800-624-3974

· 2.4.7   RESERVED
carsonj@ncr.disa.mil

2.4.7   RESERVED

2.4.8   Technical Society and Technical Association Documents

Technical Society and Technical Association specifications and standards are generally available for reference from libraries. These documents are also distributed among technical groups and users in Federal agencies.


EIA, IEEE, ISO, ITU, TIA:

· Mailing Address

Global Engineering Documents
Customer Support A105
15 Inverness Way
Englewood, CO 80112

· Phone # 1-800-624-3974


The Internet Engineering Task Force:

· Mailing Address

IETF
Customer Support Service
1895 Preston White Dr.

Reston, VA 20191

· Phone # 703-620-8990

3.0   REQUIREMENTS

3.1   AFSSVS General System Requirements

a)
The AFSSVS shall permit simultaneous operation of all operational positions to either place calls, receive calls, or both.

b)
The AFSSVS shall prohibit unexpected or false operation at any position,  radio interface, or trunk interface due to procedures performed at any other position, radio interface, or trunk interface, whether logical or not.

3.2   Functional Requirements

3.2.1   Requirements

3.2.1.1   Frequencies

a) The AFSSVS shall provide the capability to interface to up to 180 offloaded frequencies provided that the total number of frequencies (offloaded and normal) is no greater than 200.

b) The AFSSVS shall provide the capability to interface to up to 150 frequencies not including offloading frequencies provided that the total number of frequencies (offloaded and normal) is no greater than 200.

Note:  A “normal” frequency counts as one regardless of whether it is main only or main/standby.

Note:  The number and configuration of normal and offloaded frequencies will be identified by the Government at the time of order

3.2.1.2   Trunks

a) The AFSSVS shall provide the capability to interface to up to 110 offloaded trunks provided that the total number of trunks (offloaded and normal) is no greater than 120.

b) The AFSSVS shall provide the capability to interface to up to 90 trunks not including offloading trunks provided that the total number of trunks (offloaded and normal) is no greater than 120.

3.2.1.3  Supervisory and Maintenance Information System Terminals

a) Each AFSSVS shall be provided with at least one supervisory information system terminal and one maintenance information system terminal. 

b) The AFSSVS shall provide the capability to connect any combination of up to 5 maintenance  information system terminals and/or supervisory information system terminals.

Note:  The number and configuration of normal and offloaded trunks will be identified by the Government at the time of order

3.2.1.4   Positions

a) The AFSSVS shall provide the capability to have up to 50 positions.

Note:  The number, type and configuration of positions will be identified by the Government at the time of order

3.2.1.4.1   Operational Position

a) The AFSSVS shall provide operational positions for Air Traffic Control Specialists (ATCS).

b) Each operational position shall provide the operator with control of A/G communications functions, G/G communications functions, call features, and position controls and features.

c) Operational positions shall consist of: 

1) Touch Entry Device, 

2) Speaker, 

3) Jackbox, 

4) Volume controls 

5) Position electronics.

6) Handmic jack, as ordered

3.2.1.4.2   Supervisory Position

a) The AFSSVS shall provide supervisory positions for air traffic control supervisors.

b) Each supervisory position shall provide the operator with control of A/G communications functions, G/G communications functions, call features, and position controls and features.

c) Supervisory positions shall consist of: 

1) Operational position equipment 

2) Supervisory and maintenance information system terminal (this includes all items associated with the computer) 

3) Printer

4) Supervisory record interface(s)

d) The AFSSVS shall support up to 3 supervisory positions.
3.2.1.4.3   Maintenance Position

a) The AFSSVS shall provide maintenance positions for maintenance technicians.

b) Each maintenance position shall provide the operator with control of A/G communications functions, G/G communications functions, call features, and position controls and features.

c) Maintenance positions shall consist of: 

1) Operational position equipment 

2) Supervisory and maintenance information system terminal (this includes all items associated with the computer) 

3) Printer

d) The AFSSVS shall support up to 2 maintenance positions.
Note: The maintenance position will generally be located in or adjacent to the AFSSVS central equipment, so that the maintenance technician can have easy access to test points, distribution frames, and other items. The maintenance position requires the capability to communicate on ATC circuits and frequencies (as directed by ATC personnel) for test and maintenance purposes.

3.2.1.5   Position Functions

3.2.1.5.1   Air-To-Ground (A/G) Communications Functions

3.2.1.5.1.1   Frequency Add And Delete

a) The AFSSVS shall provide the capability to activate frequency add and delete at each position.

1) When activated the AFSSVS shall permit adding frequencies to the position.

2) When activated the AFSSVS shall permit deleting frequencies from the position.

a) The AFSSVS shall prevent deleting a frequency if it is selected for receive.

b) The AFSSVS shall prevent deleting a frequency if it is selected for transmit.

3.2.1.5.1.2   Transmit Controls

3.2.1.5.1.2.1   Select/Deselect Transmit

a)
For each frequency at each position, the AFSSVS shall permit the operator to select and deselect the transmitter associated with the frequency.

b)
The AFSSVS shall permit selection and deselection to be accomplished with a single touch of a selector.

c)
Upon selection of a transmitter, the AFSSVS shall provide all future push-to-talk (PTT) commands to the on-line (either main or standby) A/G frequency transmitter interface.

d) Upon deselection of a transmitter, the AFSSVS shall withhold future PTT commands from the on-line transmitter.

e) At each position, the AFSSVS shall allow simultaneous selection, in any combination, of the frequency transmitters assigned to the position.

Note: To “select” a transmitter is to choose it for transmission. Transmitters so selected would not actually be activated until PTT is given.

3.2.1.5.1.2.2   Main/Standby (M/S) Transmitter Transfer

Note: The FAA typically uses hot standby radio equipment for improved availability. Operators must be able to select between the main and hot standby equipment.

a) At each position, and for each frequency selected for transmit at the position, the AFSSVS shall permit the operator to transfer between main and standby transmitters.

b) The AFSSVS shall permit main/standby switchover to be initiated via a single touch action of a latching selector.

c) The AFSSVS shall make each successive transfer effective at all positions to which the affected frequency is assigned.

d) Upon transfer from main to standby transmitter (or vice versa), the AFSSVS shall change the state of the appropriate M/S transfer circuit for the frequency.

e) During active PTT, the AFSSVS shall prevent M/S transfer of active transmitters.

f) If a M/S selector is provided (i.e., as part of a standard selector set) by the AFSSVS for frequencies not having standby equipment, operation of this selector shall have no effect (i.e., not take transmitter off-line).

g) For dual control Radio Control Equipment (RCE) designated frequencies, the AFSSVS shall upon change from main to standby transmitter (or vise versa) indication on the main/standby transmitter confirmation (M/S TX C) input, reflect that change at all positions to which the affected frequency is assigned and at the radio interface.

3.2.1.5.1.2.3   A/G PTT Activation

Whenever a PTT device (i.e., headset/handset (HS), hand microphone, or footswitch) is active at any position (hereafter “the transmitting position”):

a) The AFSSVS shall provide a PTT activation signal to the transmit A/G frequency interface to activate the selected on-line transmitters;

b) The AFSSVS shall connect the operator microphone audio at the transmitting position to the selected transmitters;

c) The AFSSVS shall not affect incoming A/G audio from frequencies having receiver selected but transmitter not selected;

d) The AFSSVS shall prevent all other positions from using both main and (if any) standby transmitters for the frequency in use;

e) The AFSSVS shall route audio from the  receivers associated with the active transmitters in accordance with the following:

1) For frequencies designated for local sidetone,
a)  The AFSSVS shall inject transmit audio from the transmitting operator into the receiver circuit, and 
b) The AFSSVS shall route this audio to all operators having the frequency assigned and the receiver selected; and 
c) for “the transmitting position” only, the AFSSVS shall attenuate the audio from all receivers by 12 dB; and 
d) if audio from any receiver designated for local sidetone is selected to the loudspeaker (LS) by the per-frequency A/G HS/LS selector or any LS transfer feature at “the transmitting position”, the AFSSVS shall redirect this audio to the HS; and
2) For frequencies designated for PTT muting, 

a) The AFSSVS shall mute the incoming audio;

b) The AFSSVS shall hold over the mute after release of PTT.

c) The mute holdover shall be adjustable on a per frequency basis from 0 msec to 250 msec.

f)
The AFSSVS shall provide a continuous visual indication of transmitter-in-use for each active transmitter to all positions to which the frequency has been assigned (including the transmitting position, and regardless of whether the transmitter is selected or not); and,

g) The AFSSVS shall resolve simultaneous PTT actuations for a frequency transmitter  such that:

1) only one position shall be connected to a frequency transmitter and 

2) all other positions shall be locked out.

Note: Local sidetone, referenced in e), above, should not be confused with position sidetone. Local sidetone is genterated in the A/G interface card while position sidetone is genterated at the position.

3.2.1.5.1.2.4   A/G PTT Lockout

Note: This section describes management of contention for A/G frequencies

a) Whenever any operator attempts to transmit on frequencies that are already in use by any other operator or PTTLO indication at the radio interface is active, the AFSSVS shall prevent (lock out) the attempt. 

b) The AFSSVS shall provide distinct visual and audible indication of PTT lockout to the locked-out operator for the duration of the lockout.

1) The audible indication of PTT lockout shall preclude obscuring communications in progress.

c) The AFSSVS shall terminate the lockout upon release of PTT by either operator or removal of PTTLO indication at the radio interface.

1) It shall  be unnecessary for a locked-out operator to release and reactivate PTT in order to acquire the transmitter.

d) Frequencies not locked out shall continue to operate normally.

3.2.1.5.1.3   Receive Controls

3.2.1.5.1.3.1   Select/Deselect Receivers

Note: “Selecting” a receiver enables audio from that receiver to be heard at the position via HS or LS.

a) For each frequency at each position, the AFSSVS shall permit the operator to select the receive audio routing and to deselect the receiver associated with the frequency. 

b) The AFSSVS shall permit receiver audio routing and deselection to be accomplished with a tri-state selector, where each touch of the selector cycles to the next state as follows:

1) Mute: The AFSSVS shall withhold such audio for receiver not selected;

2) HS: The AFSSVS shall route incoming audio from the receiver to the position HS; and

3) LS: The AFSSVS shall route incoming audio from the receiver to the position LS.

c) At each position, the AFSSVS shall allow simultaneous selection of HS/LS audio routing  in any combination of the receivers assigned to the position.

d) The AFSSVS shall provide incoming audio to the position HS or LS, depending upon selected routing, for selected receivers, and 

1) The AFSSVS shall withhold such audio for receivers not selected.

e) If a M/S selector is provided (i.e., as part of a standard selector set) by the AFSSVS for frequencies not having standby equipment, operation of this selector shall have no effect (i.e., not take receiver off-line).

3.2.1.5.1.3.2   Main/Standby Receiver Transfer

a) At each position, and for each frequency selected for receive at the position, the AFSSVS shall permit the operator to transfer between main and standby receivers.

b) The AFSSVS shall permit main/standby switchover to be initiated via a single touch action of a latching selector.

c) The AFSSVS shall make each successive transfer effective at all positions to which the affected frequency is assigned.

d) Upon transfer from main to standby receiver (or vice versa) the AFSSVS shall change the state of the appropriate M/S transfer circuit for the frequency.

e) If a M/S selector is provided (i.e., as part of a standard selector set) by the AFSSVS for frequencies not having standby equipment, operation of this selector shall have no effect (i.e., not take receiver off-line).

f) For dual control Radio Control Equipment (RCE) designated frequencies, the AFSSVS, upon change from main to standby receiver (or vise versa) indication on the main/standby receiver confirmation (M/S RX C) input, shall reflect that change at all position to which the affected frequency is assigned and at the radio interface.

3.2.1.5.1.3.3   Squelch Break

a) The AFSSVS shall provide a unique visual indication of the presence of audio on each A/G receiver circuit. 

b) The squelch break indication shall be derived from detectionof audio in accordance with VOX requirements (section 3.3.5.12).

c) The AFSSVS shall sustain (hold over) the squelch break indication for 2.5 ± 0.25 seconds after the last incoming audio is detected.

3.2.1.5.1.4   Remote Frequency Interlock

Note: Remote frequency interlock permits two ATC facilities to share the use of one set of radio equipment, coordinating via an appropriate four wire E&M (or equivalent) trunk.

a) The AFSSVS shall share access to designated A/G frequencies with other ATC facilities via a Government furnished remote frequency interlock trunk for each such frequency (i.e., one frequency per trunk).

b) For each remote frequency interlock trunk, the AFSSVS shall be configured either “interlocking” or “interlocked.”

c) For remote frequency interlock trunks for which the AFSSVS is configured as interlocked:

1)  The AFSSVS shall permit the remote frequency interlock trunk to be assigned as an A/G frequency selector at any or all positions;

2) The AFSSVS shall permit the operator to select the remote frequency interlock trunk for transmission,  reception, or both;

3) The AFSSVS shall provide a unique visual indication of the presence of voice (i.e., squelch break indication) received from the remote frequency interlock trunk, regardless of whether the frequency has been selected;

4) The AFSSVS shall provide a unique and continuous visual indication of the state of the transmitter (E-lead active indicates transmitter is in use by operators at the interlocking switch); 

5) Whenever PTT is activated while the remote frequency interlock trunk is selected and the interlock trunk E-lead is inactive, the AFSSVS shall signal the interlocking switch by activating the M-lead on the remote frequency interlock trunk; and, 

6) Whenever PTT is activated while the remote frequency interlock trunk is selected and the interlock trunk E-lead is active, the AFSSVS shall lock out the attempt in accordance with section 3.2.1.5.1.2.4.

d) For remote interlock trunks for which the AFSSVS is configured as interlocking:

1) The AFSSVS shall connect the receive audio of the appropriate A/G receiver, in accordance with section 3.5.4.2.1.4, to the transmit side of the remote frequency interlock trunk transmit interface;

2) Whenever the A/G transmitter PTT is active, the AFSSVS shall activate the M-lead on the remote frequency  interlock trunk;

3) Whenever the E-lead is active on the remote frequency interlock trunk and the transmitter is not in use by a local user:

a) The AFSSVS shall connect the receive audio from the interlock trunk to the appropriate A/G transmitter, and

b) The AFSSVS shall activate PTT for that transmitter, and 

c) The AFSSVS shall provide PTT lockout (section  3.2.1.5.1.2.4) to local users (i.e., positions of the interlocking switch);

4) Whenever the E-lead is active on the remote frequency interlock trunk and the transmitter is in use (PTT active) by a local user:

a) The AFSSVS shall permit the local user to continue transmitting and 

b) The AFSSVS shall take no action regarding the interlock trunk; and,

5) The AFSSVS shall allow authorized personnel to disconnect access for the remote frequency interlock trunk.

3.2.1.5.1.5   Preemption

Note: Preemption means taking over and using a frequency regardless of whether others are using it at the time.

3.2.1.5.1.5.1   Local Preemption

a)
For each frequency assigned to each position, the AFSSVS shall permit the position to be classmarked for local preemption on the frequency.

b)
Whenever the operator (“the preempting operator”) activates PTT on frequencies over which the position has local preemption permission:

1)
The AFSSVS shall give control of the frequencies to the preempting operator;

2)
The AFSSVS shall terminate and lock out transmissions by any other operators not having local preemption permission;

3)
The AFSSVS shall lock out future transmissions  by other operators (including those who also have local preemption permission) for the duration of the preempting operator’s PTT; and,

4)
The AFSSVS shall distribute the preempting operator’s outgoing audio to all positions, except the preempting position, having the frequency assigned and the receiver selected (unless the frequency is configured for local sidetone), as well as to the transmitter.

3.2.1.5.1.5.2   Remote Preemption

Note: Remote preemption is similar to remote frequency interlock except that operators at one of the two facilities can preempt communications on the frequency by operators at the other facility. 

a)
The AFSSVS shall share access to designated A/G frequencies with other ATC facilities via a Government-furnished remote preemption trunk for each such frequency (i.e., one frequency per trunk).

b)
For each remote preemption trunk, the AFSSVS shall be configured either “preempting” (special user having preemption privileges) or “nonpreempting” (normal user subject to preemption).

c)
For remote preemption trunks on which the AFSSVS is configured as preempting:

1)
The AFSSVS shall permit the trunk to be assigned as an A/G frequency selector at any or all positions;

2)
The AFSSVS shall permit the operator to select the trunk for transmission or reception or both;

3)
The AFSSVS shall provide a visual indication of the presence of voice (i.e., squelch break indication) received from the trunk, regardless of whether the frequency has been selected; and,

4)
The AFSSVS shall signal the nonpreempting switch by activating the M-lead on the remote preemption trunk whenever PTT is activated while the remote preemption trunk is selected for transmission.

d)
For remote preemption trunks on which the AFSSVS is configured as nonpreempting:

1)
The AFSSVS shall combine transmit audio and receive audio for the frequency and transmit to the preempting facility via the remote preemption trunk at all times except when the external system is preempting;

2)
The AFSSVS shall connect the receive channel of the remote preemption trunk to the appropriate A/G transmitter and activate PTT for this transmitter whenever the E-lead is activated on the remote preemption trunk;

3) If the A/G transmitter is in use by a local user and the E-lead is active:

a) The AFSSVS shall disconnect the local operator from the transmitter and 

b) The AFSSVS shall provide PTT lockout, in accordance with section 3.2.1.5.1.2.4, to the local operator;

4)
Whenever the E-lead is activated on the remote preemption trunk, the AFSSVS shall provide the audio received from the remote preemption trunk to all local users who have selected the frequency for reception; and,

5)
The AFSSVS shall allow authorized personnel to disconnect access for remote preemption.

3.2.1.5.1.6   Mute All Others (MAO)

a) The AFSSVS shall provide the capability to activate a Mute All Others (MAO) latching selector for each frequency appearing at an AFSSVS position.

1) When the MAO selector is activated, upon depression of an MAO selector the AFSSVS shall mute audio on all other frequencies selected on the position.

2) When the MAO selector is activated, upon depression of additional MAO selectors the AFSSVS shall provide the incoming audio on those selected frequencies to the selected position listening devices.

3) When the MAO selector is activated, upon a second depression of the MAO selector the muting activity caused by the initial depression shall be cancelled.

4) When MAO selector is activated at any AFSSVS position an audible and visual indication shall be provided at the supervisory information system terminal(s). 

a) The AFSSVS shall allow authorized personnel to adjust time delay from 0 to 5 minutes for the activation of the MAO audible indication.

b) The AFSSVS shall be capable of disabling the MAO audible alarm function without disabling the visual alarm function.

3.2.1.5.2 Ground-To-Ground (G/G) Communications Functions

Note:  These requirements are not applicable to the 1-800 Weather Brief Line.

3.2.1.5.2.1   G/G Call Placement

a) The AFSSVS shall permit the operator to place a G/G call by two means:

1) The AFSSVS shall permit the operator to place a G/G call by activation of a direct access selector (if any) assigned to the call or circuit; or,

2) The AFSSVS shall permit the operator to place a G/G call by entry of a code assigned to the IP circuit (or IC call) via the IA keypad.

b) Upon placement of a call of any of the three types identified below, in order to connect the call to its destination:

1) For an IC call, the AFSSVS shall ring the call at the called position;

2) For an IC OVR call, the AFSSVS shall connect the call in accordance with section 3.2.1.5.2.4; and,

3) For non-IC calls, the AFSSVS shall provide outgoing call signaling to the trunk or circuit interface appropriate to the type of trunk or circuit and the type of call in accordance with section 3.5.2.

c) Whenever the operator seizes a circuit of a type that requires or permits additional dialing for call routing or other purposes:

1) The AFSSVS shall permit the operator to enter additional digits at the IA keypad; and,

2) The AFSSVS shall provide such digits to the circuit interface in the format appropriate to the circuit (e.g., SS-4 tone burst, Dual-Tone Multi-Frequency (DTMF) tone burst, dial pulse train).

d) Whenever the operator seizes a circuit of a type that permits manual ring or re-ring, the AFSSVS shall permit the operator to operate the manual ring Direct Access (DA) selector in accordance with section 3.2.1.5.3.6.

e) Whenever the operator seizes a circuit of a type that permits hook flash signaling for the operation of special functions on external networks and systems, the AFSSVS shall permit the operator to operate the hook flash selector in accordance with section 3.2.1.5.3.5 Incoming G/G call alerting.

3.2.1.5.2.2   IC Call

a) Upon receipt of a non-OVR call from another position:

1) The AFSSVS shall provide incoming call chime at the called position when chime control has been activated;

2) The AFSSVS shall provide visual indication of incoming call at the DA selector assigned to the calling party or to the Common Answer (CA) selector if no DA selector is provided; and,

3) The AFSSVS shall provide ringback tone to the calling party.

b) The AFSSVS shall discontinue the audio and visual indications established in (a) above when the call is answered by the called party  or is abandoned by the calling party 

c) At each position, the AFSSVS shall allow simultaneous selection in any combination of the frequency transmitters assigned to the position.

d) The AFSSVS shall preclude removing the incoming chime until the last incoming G/G call to the position has been either answered or abandoned.

3.2.1.5.2.3   Voice Call

Note: A voice call circuit is a dedicated “hot line” that uses voice alerting instead of ringing to alert the called party.

a) Upon detection of incoming audio on a voice call circuit interface, and at each position to which a DA selector has been assigned for the circuit:

1) The AFSSVS shall provide a visual indication of incoming call at the DA selector assigned for the circuit; and,

2) The AFSSVS shall direct the incoming audio from the circuit to the position LS at each position configureded for incoming voice alert on the circuit.

b) If the voice call has not been answered and 30 seconds have elapsed without detection of further audio on the circuit, the AFSSVS shall remove the visual indication and audio connection established in (a) above.

3.2.1.5.2.4   Override Call

Note: An override call is a high priority call that is connected to the called party automatically, joining the called party’s calls in progress.

a) Upon detection of appropriate incoming call signaling on an IP OVR circuit, or upon receipt of an IC OVR call from another position, at the called position:

1) The AFSSVS shall provide visual indication of active incoming OVR call at the DA selector assigned to the calling party (if any) or to the IA OVR indicator; and

2) The AFSSVS shall immediately connect the incoming OVR call to the called party such that the overrider hears all calls to the overridden party, including A/G communications, without disconnecting any calls in progress at the called position, and regardless of the number of OVR calls that may be in progress; and

3) The AFSSVS shall suppress the effects of oscillation, distortion, or level misregulation that might arise from OVR call chaining (e.g., party A overrides party B who is overriding party C, etc.); and

4) The AFSSVS shall provide a confirmation tone indication of override to all positions and G/G IP circuits involved in the override conference, including the incoming OVR caller. 

3.2.1.5.2.5   Selective IP Calls

Note: Selective calls employ address signaling (e.g., SS-4) to identify the called party or parties.

a) Upon detection of appropriate incoming call address signaling from an IP circuit interface configured for selective calling:

1) The AFSSVS shall accept and decode the call address;

2) The AFSSVS shall determine whether the address information refers to any local AFSSVS positions or groups of positions.;

3) The AFSSVS shall provide visual indication of incoming call at each position to which the call address refers, either at the DA selector (if any) assigned to the IP circuit, or at the CA selector;

4) The AFSSVS shall activate incoming call chime at each position to which the call address refers, and at which call chime control has been activated by the position operator, and for which the circuit has been configured to receive incoming call chime; and,

5) The AFSSVS shall discontinue the chime and visual indication established in 3) and 4) above when the call is answered by a position.

6) The AFSSVS shall discontinue the chime and visual indication established in 3) and 4) above when the call has not been answered by any position after 30 seconds.

7) The AFSSVS shall discontinue the chime and visual indication established in 3) and 4) above when any address digit has been received on the SS interface

3.2.1.5.2.6   IP Inward Dial Calls

Note: These calls are typically switched calls placed via the public network or Government networks, or via local Government furnished local exchange equipment (e.g., PBX).

a) Upon detection of appropriate incoming call address signaling from an IP circuit configured for incoming dial:

1) The AFSSVS shall accept and decode the call address;

2) The AFSSVS shall determine whether the address information refers to any local AFSSVS positions or groups of positions;

3) The AFSSVS shall provide visual indication of incoming call at each position to which the call address refers, either at the DA selector (if any) assigned to the IP circuit, or at the CA selector;

4) The AFSSVS shall activate incoming call chime at each position to which the call address refers, and at which call chime has been activated by position operator, and for which the circuit has been configured to receive incoming call chime;

5) The AFSSVS shall provide ringback tone to the IP circuit; 

6) The AFSSVS shall discontinue the visual indication in 3), chime in 4), and ringback tone in 5) when the call is answered by a position;and,

7) The AFSSVS shall discontinue the visual indication in 3), chime in 4), and ringback tone in 5) when the call is abandoned by the calling party.

3.2.1.5.2.7   IP Non-Selective

a) Upon detection of an appropriate incoming seize from the IP circuit configured for non-selective service, including automatic or manual ring (re-ring):

1) The AFSSVS shall provide visual indication of incoming call at each position to which the call refers, either at the DA selector (if any) assigned to the IP circuit, or at the CA selector;

2) The AFSSVS shall activate incoming call chime at each position to which the call refers, and at which call chime has been activated by position operator, and for which the circuit has been configured to receive incoming call chime; and,

3) The AFSSVS shall provide ringback tone to the IP circuit.

b) The AFSSVS shall discontinue the visual indication, chime, and ringback tone established in (a) above when the call is answered by a position 

c) The AFSSVS shall discontinue the visual indication, chime, and ringback tone established in (a) above when the call is abandoned by the calling party.

3.2.1.5.2.8   Incoming G/G Call Answering

a) The AFSSVS shall permit the operator to answer incoming G/G calls by activation of the DA selector assigned to the circuit (or IC call) if any;

b) The AFSSVS shall permit the operator to answer incoming G/G calls by entry of a code assigned to the circuit or call via the IA keypad; or,

c) The AFSSVS shall permit the operator to answer incoming G/G calls by activation of the CA selector if the call is specifically directed to the called position but no DA for the calling position or circuit has been assigned.

d) Upon answering of an incoming non-OVR call:

1) The AFSSVS shall connect the answering operator with the calling position (for IC calls) or the trunk/circuit interface bearing the incoming call (for non-IC calls);

2) The AFSSVS shall discontinue incoming call chime or voice alert, if any, for the current call (i.e., chime to be continued if other unanswered incoming calls are present) at all positions having a DA selector assigned to the call;

3) At the answering position (and the calling position for IC calls), the AFSSVS shall provide visual indication of active call at the DA selectors assigned to the call (if any) or to the CA selector if the call does not have a DA assigned to the other party; and,

4) For all IP G/G calls at all other positions having a DA selector assigned to the circuit, the AFSSVS shall provide visual indication of busy call at the DA selectors.

e) The AFSSVS shall require no operator action to answer an incoming OVR call (i.e., the call is automatically connected without action from the called party).

3.2.1.5.2.9   G/G Call Release And Termination

a) For G/G calls in progress (i.e., not on hold), except for OVR calls in which the operator is the called party:

1) The AFSSVS shall permit the operator to release the call by placement of another call via IA or DA (except during progressive conferences);

2) The AFSSVS shall permit the operator to release the call by deselection of the DA selector assigned to the call if the call appears as a DA call;

3) The AFSSVS shall permit the operator to release the call by selection of a designated call release DA selector; or,

4) The AFSSVS shall permit the operator to release the call, if the call appears as an incoming IA call, by deselection of the CA selector.

b) The AFSSVS shall permit the operator to release incoming OVR calls in progress only by entry of an assigned IA code.

Note: Incoming IP OVR calls must be restricted to circuits having positive call termination signaling.

c) The AFSSVS shall release any non-IC calls in progress whenever appropriate call termination signaling is received from the trunk/circuit interface bearing the call.

d) Upon call release:

1) The AFSSVS shall discontinue audio transmission between the called and calling parties (for IC calls), or the local party and the trunk/circuit interface (for non-IC calls); and,

2) The AFSSVS shall discontinue visual indications of active call (at the called and/or calling positions), busy call (at all other positions having a DA assigned).

3.2.1.5.2.10   G/G IP Circuit Conferencing

a) Upon each attempt to access a trunk, public address interface, or circuit that is in use, and that has been designated private by configuration, the AFSSVS shall reject the call attempt and provide busy tone to the attempting position.

b) Upon each attempt to access a trunk or circuit that is in use, and that has not been designated private by configuration:

1) The AFSSVS shall immediately connect the attempting operator to the circuit such that the attempting operator can hear all other parties on the circuit, and be heard by them;

2) The AFSSVS shall provide visual indication of active call at the attempting position, either at the DA selector assigned to the call (if any), or at the IA selector;

3) The AFSSVS shall permit all combinations of parties from 3 to at least 10 operators to join into the trunk or circuit (not to be counted as a conference call ) and,

4) The AFSSVS shall provide a busy tone to any party attempting to access the trunk or circuit in excess of the AFSSVS’s ability to provide simultaneous connection.

3.2.1.5.2.11   Use of PTT in G/G Communications

a) The AFSSVS shall provide two options, one or the other selectable by configuration during mission reconfiguration, for the use of PTT in G/G communications:

1) Under Option #1, the AFSSVS shall allow the operator to transmit on G/G calls without activating PTT.

2) Under Option #2, the AFSSVS shall require the operator to activate PTT in order to transmit on G/G communications

Note: Generally Option 2 would be used for positions that have no A/G assignments; Option 1 would be used at  inflight positions. Under Option 1 legal recording would not start until a G/G line has been selected for use or PTT has been depressed.   

3.2.1.5.3   G/G Call Features

3.2.1.5.3.1   Conference Calling

a) The AFSSVS shall permit the position operator to establish conference calls with IC and IP parties.

b) The AFSSVS shall support at least 3 simultaneous conference calls, accommodating all combinations from 3 to at least 10:

1) Parties at any other position (via IC); or,

2) Parties connected by IP G/G circuit having supervisory signaling.

c) The AFSSVS shall connect all conference participants to enable them to converse with each other.

d) The AFSSVS shall permit the conference originator to add and release individual conference participants progressively (one at a time).

e) The AFSSVS shall permit the conference originator to release all conference participants at once with a single touch action (terminating the conference call).

f) Upon addition of each new party to a conference call, the AFSSVS shall provide a momentary audible indication to all positions and IP G/G circuits participating in the conference.

g) Throughout each conference call, the AFSSVS shall provide a visual indication of active call at the conference call selector of the originating position.

h) The AFSSVS shall permit local conference participants to place the conference on hold. 

1) Placing the conference on hold shall remove the participant from the conference temporarily without releasing the conference, such that all remaining conference participants may continue to converse.

i) The AFSSVS shall permit conference participants other than the originator to release from the conference call.

1) The release shall terminate the releasing party’s participation only (i.e., other participants may continue with the conference call) for participants (local to the AFSSVS) connected via IC, through applicable call release procedures; and,

2) The release shall terminate the releasing party’s participation only (i.e., other participants may continue with the conference call) for participants (external to the AFSSVS) connected via external G/G circuits, through call termination signaling provided by the circuit.

j) The AFSSVS shall permit supervisory personnel to define preset conference calls as configurations within the mission configuration map.

k) The AFSSVS shall permit supervisory personnel to assign DAs to appropriate positions for access to each preset conference call.

l) Upon activation of the DA for any preset conference, the AFSSVS shall ring all preset conference participants (other than the originator) following the procedures appropriate for each type of call (e.g., IC for other positions, IP for remote parties).

3.2.1.5.3.2   Call Forwarding

a) The AFSSVS shall provide a call forwarding function which:

1) upon activation, and selection of a forwarded-to position, shall cause all subsequent G/G calls destined for the forwarding position to be forwarded to the selected position.

b) The AFSSVS shall permit the call forwarding function to be activated by entry of an appropriate IA code, or by activation of a DA assigned for the purpose.

c) The AFSSVS shall provide a visual indication at the forwarding position whenever call forwarding is in effect.

1) The visual indication shall identify the position forwarded to.

d) While call forwarding is in effect at any position, and during calls that imply direct or indirect connectivity from the forwarded-to position to the forwarding position (e.g., preset conference calls in which both parties are normally participants:

1) The AFSSVS shall prevent audio distortion or oscillation due to such connectivity by blocking such connectivity; or,

2) The AFSSVS shall prevent audio distortion or oscillation due to such connectivity by conditioning or regulating the audio resulting from such connectivity so that distortion and oscillation are not present.

e) The AFSSVS shall permit the forwarding position operator to release call forwarding by an appropriate control action.

f) The AFSSVS shall discontinue the attempt and provide an error indication to the position attempting to forward calls whenever the attempt cannot be completed due to error in entry,

g) The AFSSVS shall discontinue the attempt and provide an error indication to the position attempting to forward calls whenever the attempt would result in more than 10 positions being forwarded to it, or

h) The AFSSVS shall discontinue the attempt and provide an error indication to the position attempting to forward calls whenever the attempt cannot be completed due to forwarded to position has call forwarding in effect already. 

i) The AFSSVS shall permit any position to forward its own calls while it has calls forwarded to it from any other position.

j) During call forwarding at any position, the AFSSVS shall permit operators to place outgoing calls from the forwarding position (e.g., for coordination to terminate call forwarding).

3.2.1.5.3.3   Position Monitoring

a) The AFSSVS shall permit each position to monitor any other position (one at a time) by using a DA, assigned by mission reconfiguration, to monitor that specific position.  

1) Selecting this DA shall cause monitoring of that position to commence.

b) The AFSSVS shall permit each position to monitor any other position by using a MON DA, assigned by mission reconfiguration, followed by entry of the IA code of the position to be monitored. 

1) Selecting this DA followed by entering a valid position IA code shall cause monitoring of that position to commence.

c) The AFSSVS shall prevent monitoring by IA.

d) When position monitoring is activated, the monitoring shall include all audio from the monitored position’s HS jack, and all audio to the position’s HS jack and LS.

e) As designated by configuation:

1) The AFSSVS shall give no indication to monitored positions that they are being monitored; or

2) The AFSSVS shall provide a visual indication at all positions being monitored.

f) When position monitoring is activated, the AFSSVS shall provide a distinct visual indication at the monitoring position that monitoring is in progress.

g) When position monitoring is activated, and upon connection by the monitoring position to any G/G call (by IA or DA call placement, by IA or DA call answering, but not during connection to an incoming IC OVR call), or placement (by activation of PTT) of any A/G call, throughout the second call:

1) The AFSSVS shall mute the monitor audio at the monitoring position; and,

2) The AFSSVS shall provide a visual indication at the monitoring position that monitoring is on hold.

h) When position monitoring is activated, and upon release of any G/G call or PTT at the monitoring position during position monitoring, the AFSSVS shall resume position monitoring as previously established.

3.2.1.5.3.4   Incoming Call Chime

a) The AFSSVS shall provide an audible chime device to each position (sounded at the position equipment) to alert the operator of incoming G/G calls.

b) The AFSSVS shall provide at least four selectable choices of chime tone character.

c) The AFSSVS shall permit the operator to turn the chime on and off at each position.

d) The AFSSVS shall provide visual indication at the position whenever the chime has been turned off, independent of the visual indications provided for incoming calls.

e) The AFSSVS shall provide means for the operator at each position to adjust individually the volume of the chime, independent of other volume levels, subject to the limitation that the chime never be adjustable so low as to produce less than 55 dBSPL at a distance of one meter on-axis with a background noise of 45 dBa.

f) The AFSSVS shall prohibit chime sound through the HS.

g) The AFSSVS shall prohibit recording of the chime sound on the legal voice recorder.

3.2.1.5.3.5   Hook Flash

a) At each position designated by configuration, the AFSSVS shall provide a non-latching DA selector for hook flash which, when activated, provides an appropriate hook flash signal to the trunk/circuit interface bearing the G/G call in progress (typically for access to special features of an external Government-furnished telephone exchange).

b) The hook flash selector shall have no effect if activated during a call borne by a trunk or circuit that does not accept hook flash signaling.

c) The hook flash selector shall have no effect if activated while no G/G calls are in progress.

3.2.1.5.3.6   Manual Ringdown

a) At each position designated by configuration, the AFSSVS shall provide a non-latching DA selector for re-ring.

1) When activated, the re-ring selector shall provide an appropriate re-ring signal to the trunk/circuit interface bearing the G/G call in progress (typically for re-ring of ringdown calls).

b) The re-ring selector shall have no effect if activated during a call borne by a trunk or circuit that does not accept manual ringdown signaling.

c) The re-ring selector shall have no effect if activated while no G/G calls are in progress.

3.2.1.5.3.7   A/G-G/G Coupling 

Note: A/G-G/G coupling will permit G/G callers to hear both sides of A/G calls; this feature will be most useful in law enforcement actions and incident investigations.

a) The A/G-G/G coupling feature shall be available regardless of which receiver audio routing option (section 3.5.4.2.1.4) is selected for the radio interface involved in the A/G-G/G coupling.

b) At each position, as designated by configuration, the AFSSVS shall assign a DA selector for A/G-G/G coupling.

c) Upon activation of the A/G-G/G coupling selector:

1)
The AFSSVS shall route all A/G transmit and receive audio from all frequencies selected for receive at the position to any G/G call active at the position regardless of whether the frequency is configured for local sidetone or PTT mute.

2)
The AFSSVS shall provide an active call visual indication at the A/G-G/G coupling selector.

3)
The AFSSVS shall make the position unavailable for any other outbound communication activity, (i.e., the position is dedicated to coupling.

4)
The AFSSVS shall provide a busy signal to any incoming calls.  

5)
The position shall be able to be monitored while the coupling is active

d) Upon deactivation of the A/G-G/G coupling:

1)
The AFSSVS shall withhold all A/G transmit and receive audio from the  G/G call.

2)
The AFSSVS shall provide an idle call visual indication at the A/G-G/G coupling selector.

3)
The AFSSVS shall make the position available for any other outbound communication activity.

4)
The AFSSVS shall allow incoming calls.

e) In no case shall the AFSSVS, as a result of A/G-G/G coupling being engaged, transmit audio from the G/G call over A/G frequencies.

3.2.1.5.3.8   Speed Dial 

a) The AFSSVS shall allow speed dial to be assigned to at least 25 DA selectors at each position.

b) The AFSSVS shall allow up to at least 20 alphanumeric characters (including the “#” and “*” characters) to be assigned to each speed dial selector.

c) The AFSSVS shall provide at least 50 separate speed dial numbers

d) The AFSSVS shall provide the capability for a speed dial selector to be assigned to an individual G/G cicruit or trunk group.

3.2.1.5.3.9   Simultaneous G/G And A/G Calls

a) Under facility PTT Option 1 (section 3.2.1.5.2.11), the AFSSVS shall permit each operator to place and receive A/G calls at any time during any G/G call without interrupting the G/G call.

b) The AFSSVS shall only provide audio received from A/G frequencies to the external party when the external party has placed an OVR call to the position, or when A/G-G/G coupling is in effect at the position.

c) The AFSSVS shall continue to provide G/G call audio (transmitted and received) during the receipt of A/G audio call such that the external party and the operator continue to hear each other.

d) The AFSSVS shall prohibit audio from the G/G caller from being transmitted over A/G circuits/channels.

3.2.1.5.3.10   Call Hold

a) At each position, the AFSSVS shall permit the operator (hereafter referred to as “the operator initiating the hold”) to put the active G/G call on hold upon activation of a designated DA selector.

b) The AFSSVS shall permit all types of G/G calls with call termination signalling to be placed on hold except for OVR calls in which the initiating operator is the called party, and calls on circuits that do not provide appropriate call disconnect signaling.

c) During call hold, the AFSSVS shall preclude transmitting audio between the parties on hold and the operator initiating the hold.

d) During call hold, the AFSSVS shall permit the initiating operator to place A/G calls and other G/G calls as if no G/G call were active.

e) For each call on hold:

1) The AFSSVS shall provide a visual indication of call-on-hold to the DA selector (if any) at each position assigned to the call on hold;

2) The AFSSVS shall provide a visual indication of call-on-hold to the IA selector of the initiating position (if the call on hold was placed as an IA call); and,

3) The AFSSVS shall provide a visual indication of call-on-hold to the CA selector of the position initiating the hold if the call on hold was answered with the CA selector.

f) Upon receipt of appropriate call disconnect signaling from the trunk/circuit interface bearing a call on hold, the AFSSVS shall release the call and end the holding state.

g) The AFSSVS shall permit the operator at any position to retrieve any non-IC call on hold by seizing the circuit via IA (or DA, if assigned) regardless of which AFSSVS operator originally placed the call on hold.

Note: this requirement represents an implicit call transfer function, as would be provided on a key telephone system. The operator who answers the call can place it on hold and notify the intended called party, who can then retrieve the call at his or her own position.

h) Upon retrieval of a call on hold, the AFSSVS shall restore the call audio and the visual indication of active call (to be provided at the retrieving position) and busy call (to be provide at all other positions having a DA selector assigned to the call).

i) The AFSSVS shall maintain calls on hold until they are retrieved or released, whichever comes first.

3.2.1.6   Position Controls And Features

3.2.1.6.1   Direct Access Selectors

3.2.1.6.1.1   Functions Of DA Selectors

a) At each position the AFSSVS shall provide direct access selectors that may be assigned to placement of IC calls.

b) At each position the AFSSVS shall provide direct access selectors that may be assigned to seizure of external circuits for IP or other external G/G calls.

c) At each position the AFSSVS shall provide direct access selectors that may be assigned to activation of special functions.

3.2.1.6.1.2   DA Selector Identification

a) Each DA selector shall be capable of displaying up to 2 rows, each containing up to 6 alphanumeric characters.

b) DA selector displays shall be programmable electronically (i.e., as a result of mission reconfiguration).

c) Whenever a function of a DA selector is changed through mission reconfiguration, the AFSSVS shall change the associated display to reflect the new function.

3.2.1.6.1.3   DA Selector Visual Display

a) AFSSVS DA selectors assigned for the placement of G/G calls (including IC calls) shall provide continuous and unique visual indication of the state of their assigned calls, trunks, or circuits, from among the following states:

1) Idle (no call in progress);

2) Ringing (incoming call is not yet connected);

3) Active (incoming call is connected or outgoing call has been placed);

4) Busy (call in progress at another position, not to be used for IC DAs); and,

5) Hold (call is on hold).

b) AFSSVS DA selectors assigned for the activation of special functions shall provide continuous and unique visual indication of the state of their assigned function, from among the following states:

1) Active (function active);

2) Inactive (function not active); and,

3) Pending (function in transition between active and inactive).

3.2.1.6.2   IA Keypad

3.2.1.6.2.1   IA Keypad Functions

a) At each position, the AFSSVS shall provide an IA keypad consisting of the following at a minimum:

1) The IA keypad shall include an electronic emulation of a telephone keypad marked and arranged as shown in Figure 3-1.
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Figure 3-1.  

Telephone Keypad Layout
2) The IA keypad shall include an IA selector for the purpose of initiating IA calls.

3) The IA keypad shall include a call release selector for the purpose of releasing IA and DA calls.

4) The IA keypad shall include an alphanumeric display with sufficient capacity to display the data required by this specification.

5) The IA keypad shall include a common answer (CA) selector for the purpose of answering calls.

6) The IA keypad shall include an incoming IA OVR call indicator.

3.2.1.6.2.2   Placement And Answering Of G/G Calls Using IA Keypad

a) The AFSSVS shall permit the operator to place an IA IC call to any other position by activation of IA selector.

b) The AFSSVS shall permit the operator to place an IA IC call to any other position by entry at telephone keypad of address digits assigned to the called position, plus code for OVR call if appropriate.

c) The IA keypad shall appear in an active state whenever a circuit or function is selected that requires dialing of digits.

d) The AFSSVS shall permit the operator to seize any available IP, voice call, outgoing trunk group, or external network trunk (i.e., that does not have privacy feature, is not out of service, and has not been restricted against use by the position) by activation of IA selector.

e) The AFSSVS shall permit the operator to seize any available IP, voice call, outgoing trunk group, or external network trunk (i.e., that does not have privacy feature, is not out of service, and has not been restricted against use by the position) by entry at telephone keypad of address digits assigned for access to the trunk. 

f) The AFSSVS shall permit the operator to answer incoming calls that have no DA assigned (i.e., that appear as incoming IA calls) by activating the CA selector.

g) The AFSSVS shall permit the operator to enter additional digits at the IA keypad after a call has been connected or circuit has been seized (e.g., to dial numbers on external circuits or to use phone menu systems). 

1) In each case, the AFSSVS shall provide the digits to the trunk/circuit interface according to the appropriate dialing protocol (i.e. DTMF, pulse dialing, SS-4) of the selected IP or external network circuit.

3.2.1.6.2.3   IA Keypad Visual Displays

a) When the IA keypad is used for G/G communications, the IA selector and CA selector shall provide a continuous and unique visual indication of the state of such communications, from among the following states:

1) Idle (no call in progress);

2) Ringing (incoming call is not yet connected);

3) Active (incoming call is connected or outgoing call has been placed); and,

4) Hold (call is on hold).

b) The IA keypad shall display digits entered by the operator. 

1) This display of digits entered shall be maintained until call release (if the data entry pertains to a G/G call), or until the end of data entry (if the data entry pertains to special functions such as the MIS logon).

2) This display shall be capable of displaying at least 20 alphanumeric characters

c) The IA keypad shall display when an incoming IA call is an OVR call.

3.2.1.6.2.4   IA Keypad Entry Error Warning

a) Whenever the operator enters an unassigned dial code at the IA device (i.e., one that does not result in a valid call or circuit seizure, or activate any special feature), the AFSSVS shall provide an audible indication of erroneous input (e.g., reorder tone).

3.2.1.6.2.5   IA Call Management

a) The AFSSVS shall permit each position to have at least one active IA call at a time.

3.2.1.6.2.6   Caller Identification Display

a) For incoming calls on private lines that provide caller identity information, the AFSSVS shall decode this information and display it at the IA display, even if call appears as a DA.

b) For each call answered with CA, the AFSSVS shall display the identity of that position (for IC calls) or G/G circuit (for IP calls).

c) The caller identification display shall be capable of displaying at least 20 alphanumeric characters.

d) The AFSSVS shall store and make available for display the caller identification data for at least the last 10 calls to the position

3.2.1.6.3   A/G Frequency Controls

3.2.1.6.3.1   A/G Frequency Control Layout

a) For each A/G frequency assigned to a position, the AFSSVS shall provide a group of controls and displays including the following:

1) Transmitter select/deselect selector;

2) Transmitter main/standby selector;

3) Tristate receiver mute/HS/LS selector;

4) Receiver main/standby selector; 

5) Mute All Others (MAO) selector

3.2.1.6.3.2   A/G Control Displays

a) Each transmitter selector shall provide a continuous and unique visual indication of the state of its assigned frequency transmit function, from among the following states:

1) Transmitter not selected and idle (operator has not selected frequency and no one is transmitting on it);

2) Transmitter not selected and busy (operator has not selected transmitter, and someone else is transmitting on it);

3) Transmitter selected and idle (operator has selected transmitter, and no one is transmitting on it);

4) Transmitter selected and active (operator has selected transmitter, and is transmitting on it);

5) Transmitter selected and busy (operator has selected transmitter but someone else is transmitting on it); and,

6) Transmitter locked out (operator has selected transmitter and is attempting to transmit, but has been locked out by another operator).

b) Each receiver selector shall provide a continuous and unique visual indication of the state of its assigned frequency receiver function, from among the following states:

1) Receiver muted and idle (operator has not selected receiver and no audio is detected);

2) Receiver muted and active (operator has not selected receiver, and audio squelch break is detected);

3) Receiver audio directed to HS or LS  and idle (operator has selected receiver, and no audio is detected); and,

4) Receiver audio directed to HS or LS  and active (operator has selected receiver, and audio squelch break is detected).

c) Each main/standby selector shall provide a continuous and unique visual indication of the state of its assigned receiver or transmitter, from among the following states:

1) Main selected; and

2) Standby selected.

d) Each per-frequency A/G tri-state receiver selector shall provide a continuous and unique visual indication of its state, from among the following states:

1) HS routing selected; 

2) LS routing selected, and

3) Muting selected.

3.2.1.6.3.3   A/G Frequency Displays

a) Immediately adjacent to each set of A/G frequency control selectors at each position, the AFSSVS shall provide a display of the frequency of the radio equipment to which the selectors have been assigned. 

b) The frequency display shall be capable of showing up to 13 alphanumeric characters to represent the frequency in megahertz (or other identifier) of the equipment.

c) The AFSSVS shall update, through mission reconfiguration, the frequency display on the main frequency selector whenever the assignment of A/G frequency selectors is changed.

d) The AFSSVS shall update, through frequency add/delete, the frequency display on the main frequency selector whenever the assignment of A/G frequency selectors is changed.

3.2.1.6.4   HS Jack Modules

a) At each position, the AFSSVS shall provide a jack module to accommodate two headsets or handsets (two operators).  

1) One jack shall be identified and marked as the “operator” jack, and 

2) The other jack shall be identified and marked as the “monitor" jack.  

b) The monitor jack shall be placed immediately to the left of the operator jack.

c) The AFSSVS shall allow either jack to be used for all communications features.

d) Upon insertion of HS devices into both jacks of the dual jack set, the AFSSVS shall route all HS audio transmitted to the position to both HS devices.

e) The AFSSVS shall route operator transmit audio (i.e., when the operator HS microphone is hot) to the monitor HS device.

f) The AFSSVS shall permit an HS device connected to the monitor jack to preempt A/G communications at the operator jack by activation of PTT.

1) During preemption, the AFSSVS shall provide the preempting monitor jack transmit audio to the operator HS device, 

g) For each G/G call when PTT Option 1 is in effect (section 3.2.1.5.2.11):

1) The AFSSVS shall make both HS devices audible on the call; and 

2) The AFSSVS shall provide call audio, including sidetone, to both HS devices.

3.2.1.6.5   HS Volume Controls

a) The AFSSVS shall provide a separate volume control for each HS jack.

b) The HS volume control shall adjust the audio output level over a range of +16 dB to -15 dB relative to the transmission level defined for the receive audio provided to the  HS jack.

c) The volume control for the monitor jack shall not be located on the AFSSVS TED.

d) The volume control for the monitor jack shall not be located on the position loudspeaker.

Note: During acceptance testing, the volume control must be capable of being adjusted to make the HS a -16 TL as required in the uniform Analog Transmission Plan, and must also be capable of being adjusted about this point by the range indicated above.

3.2.1.6.6   HS Jack Volume Limiter

a) The AFSSVS shall implement an  audio compression function after any tone elimination function, having the following characteristics:

1) At a frequency between 300 Hz and 3000 Hz and for a signal having a power level of  -9 dBm or greater, the audio compression function shall limit the power of the signal going to the HS jack to  -9 dBm ± 1 dB into 600 ohms;

2) For a step change in signal level into the compression function going from a level of -14 dBm to a level of -4 dBm, the level of the signal going to the headset shall settle to within ± 2 dB of its final steady state within 10 milliseconds (ms).

3) For a step change in signal level into the compression function going from a level of -4 dBm to a level of -14 dBm, the level of the signal going to the headset shall settle to within ± 1 dB of its final steady state within 450  ± 150 ms.

4) Sidetone shall be excluded from audio compression as defined herein.

b) The AFSSVS shall absolutely limit any signal into each HS jack to no more than - 7 dBm ±1 dB, regardless of input level.

1) This absolute limiter function shall be electronically after the limiter identified in a) above.

3.2.1.6.7   Sidetone

a) The AFSSVS shall provide individual sidetone to each HS earpiece jack during active G/G calls, A/G transmission, and relief briefings, and 

1) The AFSSVS shall prohibit providing sidetone in any other case.

b) The AFSSVS shall provide each HS jack with a separate sidetone level adjustment.

c) The AFSSVS shall permit the sidetone level to be adjusted between 16 dB and 24 dB below the transmit audio level provided at the position HS microphone.

d) Sidetone shall be prohibited from being audible in the LS.

e) Sidetone shall only contain outgoing call audio (i.e., the operator’s voice).

f) Sidetone shall be prohibited from being provided to the legal recorder interface.

g) Sidetone shall be prohibited from being provided to any interfaces or devices except as defined in (a),  above.

Note: Sidetone” is the provision of the talker’s audio into the earpiece of the talker’s HS as an aural cue that transmission is underway. It is not desirable in circumstances under which the operator is not transmitting (i.e., no call active). Sidetone is only provided to the talker. Position sidetone and local sidetone are two separate types of sidetone. Position sidetone is generated at the position; local sidetone is generated at the A/G circuit card and returned to the position through the receive path.

3.2.1.6.8   Position Loudspeakers

a) The AFSSVS shall provide each position with a separate loudspeaker.

b) The loudspeaker shall produce a sustained sound pressure level of 88 dBSPL at a distance of one meter on-axis, when driven by a 1004 Hz test tone and baffled as for installation in the ATC facility console.

Note: This requirement pertains only to the size and power dissipation ability of the individual loudspeaker, and not to their performance within the AFSSVS. Audibility of the loudspeaker in its AFSSVS installation is covered below.

c) The AFSSVS shall provide each loudspeaker with a separate volume control.

d) At the minimum setting of the volume control, the loudspeaker shall produce 55 dBSPL at a distance of one meter on-axis, when driven by a –11.6 dBm0 1004 Hz test tone.

e) At the maximum setting of the volume control, when driven by input signals encountered in normal use:

1) The loudspeaker shall be audible within at least 30 feet from the position, and 

2) The AFSSVS shall prohibit overdriving the loudspeaker so as to produce audible distortion or clipping.

3.2.1.6.9   Footswitch Operation

a) As identified by the Government at time of order, each position shall interface with a removable pedal-type footswitch that activates PTT.

b) When only one HS device is plugged into the operational position (either operator or monitor jack), the AFSSVS shall permit the footswitch to be used as an alternate PTT device, i.e., in parallel with the HS PTT device.

c) When one HS device is plugged into the monitor jack of the position, and one HS device is plugged into a operator jack at the position,  the AFSSVS shall permit the footswitch to be used as an alternate PTT device for the operator jack only, i.e., in parallel with the operator jack HS PTT device only (with monitor jack retaining preemption capability in accordance with section 3.2.1.6.4 above).

3.2.1.6.10   Hand-Held Microphone Operation

a) As identified by the Government at the time of order, each AFSSVS position shall be provided the capability of accepting a removable handheld microphone.

b) When the microphone device is connected to a position, it shall act in parallel to the HS device connected to the operator jack of the position.

c) When the hand microphone is used alone (i.e., without any HS instruments connected to any jack), the AFSSVS shall transfer all incoming calls for the position to the LS, regardless of the state of HS/LS selectors for G/G calls and frequencies.

d) When the hand microphone is used in conjunction with any other HS instrument connected to either of the dual jacks, control of the HS/LS selection shall be provided in accordance with section 3.2.1.6.15.

3.2.1.6.11   Relief Briefing

Note: This function supports official handoff of responsibility from a departing ATCS to a relief ATCS by setting up voice communications between the two and recording these communications.

a) The AFSSVS shall permit a latching selector for relief briefing to be assigned at each position by configuration during mission reconfiguration.

b) Upon selection of the relief briefing selector:

1) The AFSSVS shall establish a two-way audio connection between the operator jack and the monitor jack such that operators plugged into these jacks may converse with each other without activation of PTT;

2) The AFSSVS shall route audio to the legal voice recorder; and,

3) The AFSSVS shall provide an active indication at the relief briefing selector of the affected position.

c) Upon subsequent deselection of the relief briefing selector, the AFSSVS shall discontinue the audio connections described in (b) and extinguish the visual indication of relief briefing in progress.

d) The AFSSVS shall allow operation of A/G or G/G communications functions during position relief briefing.

e) The AFSSVS shall suspend the audio connection in (b) whenever a G/G or A/G call is in progress.

3.2.1.6.12   Facility Entry Door Release

a) The AFSSVS shall provide  non-latching selectors for operation of at least 3 facility entry door releases.

b) Upon activation of a door release selector, the AFSSVS shall provide contact closure (in accordance with section 3.5.1.2.5) to the corresponding facility entry door release interface to operate a Government-furnished door release solenoid.

c) The AFSSVS shall provide a visual indication of whether the door is open or closed.

3.2.1.6.13   Position Confidence Test

a) The AFSSVS shall provide each operational position with a position confidence testing feature that can be invoked on demand by the operator by activation of an IA sequence.

b) The confidence testing feature shall verify proper operation of all controls and displays.

c) During the confidence testing, disruption of communications functions shall be limited to no more than fifteen seconds at a time, and only at the position under test.

d) During the confidence testing the position’s configuration and any settings/ selections made by the operator shall remain in effect.

e) The AFSSVS shall provide a method to terminate the position confidence test.

3.2.1.6.14   Legal Voice Recording Of Position Activity

Note: “Legal voice recording” refers to the requirement for recording of all ATC voice communications on a Government-furnished recorder for legal and administrative purposes.

a) The AFSSVS shall provide connectivity to a Government-furnished voice logging recorder to record all A/G and G/G calls and relief briefings at each operational position.

b) For each position, the AFSSVS shall provide a single interface to the legal recorder at the IDF containing the audio in accordance with Table 3-1.


1.
Define the following terms:  (The following audio signals do not include sidetone.)

ET(t) 
= 
audio signal to operator HS earpiece jack after-volume control and 




amplitude limitation without position provided sidetone.


MT(t)
= 
audio signal from operator HS MIC jack


Ei(t)
= 
audio signal to operator HS earpiece jack after-volume control and 




amplitude limitation without position provided sidetone.


Mi(t)
= 
audio signal from monitor HS MIC jack.


L(t) 
= 
audio signal provided to position LS after-volume control.


PT(t)
= 
1 at time t if operator PTT is engaged or G/G call is in progress




requiring no PTT;



= 
0 otherwise.


Pi(t)
= 
1 at time t if monitor PTT is engaged or G/G call is in progress




requiring no PTT;



= 
0 otherwise.


R(t)
=
Output signal to legal recorder for HS recording channel.


2.
Then while calls are in progress (i.e., PT(t) = 1, or Pi(t) = 1, or both), provide



to the legal recorder:


R(t)
= 
L(t) + [Pi(t)  X  Mi(t)] + Ei(t)
...if both jacks occupied;



= 
L(t) + [Pi(t)  X  Mi(t)] + Ei(t)
...if only monitor jack occupied;



= 
L(t) + [PT(t)  X  MT(t)] + ET(t)
...if only operator jack occupied.


3.
In addition, if relief briefing is engaged, provide to the legal recorder

R(t)
= 
L(t) + [MT(t) + Mi(t)]
...if PT(t) = Pi(t) = 0.

Table 3-1.  

Routing And Signal Level For Legal Recorder Outputs
3.2.1.6.15   HS/LS Routing Of Communications

Note: The following features will allow the controllers to tailor the HS/LS routing to their needs and to override these settings when appropriate.

3.2.1.6.15.1   Per-Frequency A/G HS/LS Selectors

a) For each frequency at each position, the AFSSVS shall provide a tri-state selector to direct incoming A/G calls to the HS or to the LS or to mute the incoming A/G audio.

b) Each per-frequency HS/LS selector shall provide a continuous display of the selected routing in effect.

3.2.1.6.15.2   Incoming OVR HS/LS Selector

a) At each position, the AFSSVS shall provide a selector to direct incoming audio from incoming OVR calls either to the HS or to the LS.

b) The incoming OVR HS/LS selector shall provide a continuous visual display of the selected state.

3.2.1.6.15.3 Automatic Transfer Feature

a) The AFSSVS shall be configurable to enable or disable automatic transfer of A/G calls to LS during G/G calls, except incoming OVR calls; 

1) This setting shall be effective for all positions (except those at which the operator has overridden it using the automatic routing override feature).

b) Whenever any G/G call, except incoming OVR call, is in progress at a position while automatic transfer has been enabled, the AFSSVS shall automatically route all incoming A/G audio from all selected receivers to the LS regardless of the state of the per-frequency HS/LS selector for the selected frequencies.

c) The AFSSVS shall, at positions designated by configuration, provide a DA selector to override the facility setting for automatic transfer (i.e., to defeat it when it is on, or to enable it when it is off).

d) The automatic transfer override selector shall provide a continuous visual display of its selected state.

3.2.1.6.15.4   Master LS Transfer For All Audio

a) The AFSSVS shall provide a selector to direct all incoming audio at the position to the LS regardless of the state of the subordinate selectors.

b) The master LS transfer selector shall provide a continuous visual display of its selected state.

3.2.1.6.15.5   RESERVED 

3.2.1.6.15.6   Precedence Of Routing Features

a) Selectors and features that control HS/LS routing of A/G communications shall follow the following order of precedence:

1) Unattended position transfer to LS (highest precedence);

2) Master LS transfer (if assigned);

3) Automatic A/G transfer to LS during G/G call (if enabled); and,

4) Per-frequency HS/LS routing.

b) Selectors and features that control HS/LS routing of non-OVR G/G communications shall follow the following order of precedence:

1) Unattended position transfer to LS (highest precedence);

2) Master LS transfer (if assigned); and,

c) Selectors and features that control HS/LS routing of OVR G/G communications shall follow the following order of precedence:

1) Unattended position transfer to LS (highest precedence);

2) Master LS transfer (if assigned); and,

3) OVR LS transfer (if assigned).

3.2.1.7   Security

3.2.1.7.1   Supervisory and Maintenance Information System Terminals

3.2.1.7.1.1   Access to Supervisory and Maintenance System Information Terminals

a) The AFSSVS shall segregate any supervisory and maintenance information system terminal-based functions. 

1) Supervisory and maintenance information system terminal functions shall be accessible from any supervisory information system terminal or maintenance information system terminal.

2) Supervisory and maintenance terminal functions shall require password entry to gain access to supervisory and maintenance functions.

3) Supervisory and maintenance information system terminal functions shall not be accessable from AFSSVS TEDs.

b) The AFSSVS shall provide multi-level access control for supervisory and maintenance information sytem terminals.

1)
Four levels of access shall be provided:  system administrator, supervisor, controller in charge, and maintainer.

2) The AFSSVS multi-level access control shall provide for access to designated software features (supervisory, maintenance, mission configuration, etc.) associated with the level of access.

3) The level of access shall be based upon the user identification.

4) The AFSSVS shall allow an authorized system administrator to assign the level of access for each user identification 

5) Each AFSSVS password shall be associated with a specific user identification.

6) The AFSSVS shall not provide any method to bypass the multi-level access control.

c) The AFSSVS shall permit only an authorized system administrator to perform the following actions:

1) Establish and revoke user identifications for information system terminals

2) Establish and modify access levels of information system terminal users

3) Reset passwords of information system terminal users

4) Set expiration time for information sytem terminal users

(a)
The AFSSVS shall allow an authorized system administrator to prevent passwords from expiring.

d) The AFSSVS shall require a user identifiable password to gain access to any supervisor and maintenance information system terminal.

e) The AFSSVS shall insure that only one user is logged onto a system information terminal at a time.

f) The AFSSVS shall require that all supervisor and maintenance information system terminal passwords be between 8 and 12 alphanumeric characters.

g) Whenever user enters a user identification/password combination that is found to be invalid, the AFSSVS shall visually prompt for re-entry of the user identification/password unless six attempts have failed.

h) The AFSSVS shall be able to generate, at the time of user login, a warning banner with a message specified by an authorized system administrator.

i) Upon successful logon to an information system terminal, the terminal shall display the following information on the screen until erased by the user:

1) Date and Time of logon

2) Number and source of unsuccessful logon attempts since the last successful logon for that user identification

3) Date and Time of last unsuccessful logon attempt for that user identification.

j) After a user is logged off, the AFSSVS shall require a complete logon sequence in order for that user (or any other user) to regain access.

k) The AFSSVS shall allow information system terminal users to change their own passwords.

l) The AFSSVS shall allow authorized system administrators to change the passwords of information system terminal users.

m) The AFSSVS shall prevent the reuse of any information system terminal password previously used in the system within a year

n) Upon detection of six failed logon attempts, the user identification shall be locked out of all AFSSVS information system terminals until reset by an authorized system administrator.

3.2.1.7.1.2   Interaction with Position Access Control

a) The AFSSVS shall permit only authorized system administrators and authorized supervisors to perform the following actions:

1) Establish and revoke user identifications for AFSSVS TEDs

2) Reset passwords of AFSSVS TED users

b)
The AFSSVS shall permit only authorized system administrators to set the expiration time for AFSSVS TED users.

1)
The AFSSVS shall allow authorized system administrators to prevent passwords from expiring.

c)
The AFSSVS shall allow authorized system administrators and authorized supervisors to change the passwords of AFSSVS TED users.

3.2.1.7.2   AFSSVS MIS Database and Security Audit Log

3.2.1.7.2.1   AFSSVS MIS Database

a) The AFSSVS shall provide an MIS database capability accessible from the supervisory information system terminals allowing authorized system administrators to enter and update the following data:

1) Full name of each operator;

2) User Identification

3) Password

4) Level of Access for information system terminal users

b) The AFSSVS MIS database shall allow at least 120 user identifications to be defined.

Note: The 120 refers to information system terminal users and AFSSVS TED users together

c) The AFSSVS MIS database shall maintain user profiles for each AFSSVS TED user identification.

1) The user profile shall reflect the adjustable position settings.

a) The user profile shall include the initial TED brightness setting.

b) If volume and sidetone controls are provided on the AFSSVS TED screen, the user profile shall include the initial volume and sidetone level settings.

c) The user profile shall include the tri-state receiver setting for each frequency.

d) The user profile shall not include the transient select setting for any frequency.

2) The AFSSVS shall provide a method for the user to save current settings into their user profile.

d) The AFSSVS shall store and maintain user identifications and passwords in encrypted form or in another form that has the same functionality.

e) The AFSSVS shall permit only authorized system administrators to view AFSSVS MIS database contents.

1) The AFSSVS shall allow authorized system administrators to obtain reports based on AFSSVS MIS database data on screen from on-line data

2) The AFSSVS shall allow authorized system administrators to obtain reports based on AFSSVS MIS database data in hard copy from archive data

(a)
The AFSSVS shall not print passwords on hard copy

3) The AFSSVS shall allow authorized system administrators to copy on-line AFSSVS MIS database data to archive media.

f) The AFSSVS shall prevent any access to the AFSSVS MIS database via trunk interfaces, radio interfaces, offloading interfaces, or NIMS interfaces.

3.2.1.7.2.2   AFSSVS Security Audit Log

a) The AFSSVS shall have a security audit log

b) The AFSSVS shall generate an audit record for the following events:

1) Startup and shutdown of audit functions

2) Modification of security attributes

3) Addition, changes, and deletions of User Identifications, passwords, and level of access for system information terminal users

4) Addition, changes, and deletions of User Identifications and passwords for AFSSVS TED users

5) Unauthorized attempts to change information system terminal user access.

6) Changes of Time

7) All logon/logoff activity for information system information terminals

8) All AFSSVS TED logins

9) Any comments associated with AFSSVS TED logins

10) Six failed attempts to log onto an AFSSVS TED.

11) Password Resets

12) Other events defined as auditable in the AFSSVS Security Target and Rationale (CDRL SEC001)

c) Each record in the AFSSVS security audit log shall contain at least the following information:

1) Date and time of event

2) Type of event

3) User ID and Location (terminal or AFSSVS TED name) for all authentication and identification events

4) Outcome of event

5) Port and any available address information associated with unsuccessful external access attempts.

6) Other audit relevent information identified in the AFSSVS Security Target and Rationale (CDRL SEC001)

d) The AFSSVS shall be able to associate each auditable event with the identity of the user who caused the event.

e) The AFSSVS shall permit authorized system administrators (and only authorized system administrators) to view, modify, or delete AFSSVS security audit log contents.

1) The AFSSVS shall provide the audit records in a manner in which the authorized system administrator can interpret the data.

f) The AFSSVS shall be able to detect modifications to the AFSSVS security audit log.

g) The AFSSVS shall prevent any access to the AFSSVS security audit log via trunk interfaces, radio interfaces, offloading interfaces, or NIMS interfaces.

h) The AFSSVS security audit log shall be sized to be capable of storing 10000 events

i) The AFSSVS shall provide a warning to the supervisory information system terminals whenever remaining on-line storage space for AVSSVS security audit log data is 100 events.

j) The AFSSVS shall overwrite the AVSSVS security audit log when the storage space is full on a first in, first out basis.

3.2.1.7.3   Positions

3.2.1.7.3.1   Position Logon

a) The AFSSVS TED shall provide a Logon/Logoff selector.

b) Depression of the Logn/Logoff selector shall initiate the logon process and display a logon page

1) The logon page shall display a user identification field, a password entry field, a comment entry field and a QWERTY style keyboard

2) The AFSSVS TED shall accept a two to six character AFSSVS TED user identification entry.

3) The AFSSVS TED shall require an alphanumeric character password consisting of between 3 and 12 characters.

4) The AFSSVS TED shall provide a comment field capable of accepting comments up to at least 20 characters.

5) The AFSSVS TED shall display all of the characters in the comment field 

c) The AFSSVS shall validate the user identification/password combination 

d) Upon successful validation of the user identification/password:

1) AFSSVS shall automatically configure the position to the current position map as modified by the the new user’s profile.

a) User profile settings related to frequencies shall not be put into effect at logon.

b) When a sector selector is activated, the user profile settings for all frequencies in that sector shall be put into effect.

2) The AFSSVS shall enable position communications functions

3) The AFSSVS shall allow the AFSSVS TED user to change their own password. 
4) The AFSSVS shall prevent the reuse of any AFSSVS TED password previously used in the system within a year

e) Whenever an operator enters a user identification/password combination that is found to be invalid, the AFSSVS shall visually prompt for re-entry of the password unless six attempts have failed.

f) Upon detection of 6 failed logon attempts:

1) The AFSS shall lock out that user identification until it reset at a supervisory information system terminal.

(a) While locked out, the AFSSVS shall prevent logon with that user identification combination for all AFSSVS TEDs in the system.

2) The AFSSVS TED shall temporarily report that the user identification/password combination is locked out and must be reset.

g) The AFSSVS shall be able to generate, at the time of user login, a warning banner with a message specified by an authorized system administrator. 
h) After a user is logged off, the AFSSVS shall require a complete logon sequence in order for that user (or any other user) to regain access.

i) The AFSSVS shall not provide any method to bypass the AFSSVS TED logon access control mechanism.

3.2.1.7.3.2   Position Logoff

a)
The AFSSVS shall provide following logoff options.

1) Upon double touch of the Logoff selector, the AFSSVS TED shall close all activity, cancel all calls in progress, and present a blank, dark screen.

a) The double touch shall occur within one second to initiate logoff.

b) If the AFSSVS detects only a single touch of the Logoff selector, the AFSSVS TED shall return to normal operations

2) Upon receipt of a response to log on a new user the AFSSVS TED shall initiate the logon process and present a logon page.

a) The old user shall remain logged on until the new user has completed the logon process and logged onto the system.

b) The AFSSVS shall permit the user to log on with a different user identification or allow another operator to logon at any time without the TED going into a logged off state.

3.2.1.7.3.3   Operation of Unattended Positions 

a) Immediately upon the removal of all instruments from the HS jacks and hand microphone jack of any position, that position shall be in an unattended state.

b) The AFSSVS shall direct all incoming audio for the unattended position to the position loudspeaker.

c) While in an unattended state the AFSSVS shall continue to require a reconfiguration acknowledgement prior to initiation of a position reconfiguration.

d) The AFSSVS shall require acknowledgment to reconfigure unattended positions

e) Upon entering an unattended state the position AFSSVS TED shall remain responsive for thirty seconds.

f) The AFSSVS shall insure that the position AFSSVS TED becomes unresponsive thirty-one seconds after the position becomes unattended.

g) The AFSSVS shall insure that when the position AFSSVS TED at an unattended position becomes unresponsive the display retains the same view that was available when the position remained active.

h) Upon insertion of a headset or hand microphone into an unattended position jack, the audio routing shall be in accordance with the selected position audio routing

i) Upon insertion of a handset or hand microphone into an unattended position jack, the AFSSVS TED shall become responsive.

j) Call forwarding shall remain in affect when the position is unattended.

k) For unattended positions with call forwarding in effect, the AFSSVS shall require insertion of a HS instrument into the jacks of the position to complete the reconfiguration of the position.
l) Transitioning to or from unattended operation shall not affect calls in progress except for loudspeaker routing.

3.2.1.7.3.4  
Operation of Logged Off Positions 
a)
The AFSSVS shall automatically reconfigure logged off positions.

b) Call forwarding shall remain in affect when the position is logged off.

c) The AFSSVS shall disable all audio from the position.

d) The AFSSVS shall present a blank, dark screen at logged off positions.

e) Upon insertion of a headset or hand microphone at a logged off position:

1) The AFSSVS TED shall respond to touches

2) The logon/logoff selector shall appear

3.2.1.7.4   Other Security Requirements

a) The AFSSVS shall perform integrity tests of the MIS Database, Security Audit log, and any disk based software at the following times:

1) Upon startup

2) Periodically

(a) 
The periodicity shall be configurable by an authorized system administrator

3) Upon command of an authorized system administrator

b) Upon failure of any AFSSVS LRU, the AFSSVS shall not permit any unauthorized access

c) The AFSSVS shall require that an AFSSVS TED be in a logged off state upon powerup

d) The AFSSVS shall require that an AFSSVS information system terminal be in a logged off state upon powerup

e) Upon detection of a potential security violation as defined in the AFSSVS Security Target and Rationale (CDRL SEC001), The AFSSVS shall provide a warning.

f) All offloading control and status data sent between AFSSVS shall be encrypted using strong encryption or other techniques that provide the same level of protection.

3.2.1.8   Maintenance And Testing Functions

3.2.1.8.1   Fault Detection

a) The AFSSVS shall automatically detect system faults.  

b) The fault detection:

1) shall operate continually and 

2) AFSSVS communications shall remain unaffected by fault detection.

c) The AFSSVS shall report all fault detection to the supervisory and maintenance information system terminals.

d) The AFSSVS shall report all fault detection, to the maintenance logging function.

e) The AFSSVS shall report all fault detection to remote alarms.

f) The AFSSVS shall allow authorized personnel to disable alarm reporting on individual LRUs.

g) The supervisor and maintenance information system terminals shall identify the LRUs that are not reporting faults

3.2.1.8.2   Fault Localization

a) The AFSSVS shall automatically localize faults to the level of lowest replaceable unit (LRU).

b) The AFSSVS shall report all fault localizing results to the supervisory and maintenance information system terminals. 

c) The AFSSVS shall report all fault localizing results to the maintenance logging function. 

3.2.1.8.3   Fault Detection And Localizing Equipment

a) The maintenance position shall provide any terminals, displays, etc. required for fault detection and fault localizing.

3.2.1.8.4   System Audio Alignment And Test Point Access

a) The AFSSVS shall provide access for connecting test equipment to A/G and G/G interface circuits for local testing.

b) The AFSSVSshall provide access for connecting test equipment to the inputs and outputs of position equipment.

c) The AFSSVSshall provide means to monitor the output of position equipment.

d) The AFSSVSshall provide means to monitor the input from external lines.

e) The AFSSVSshall provide means to align the AFSSVS for use with external lines.

f) All test points and alignment controls shall be readily accessible without disassembly of equipment.

3.2.1.8.5   Maintenance Logging Function

a) The AFSSVS shall provide a maintenance logging function to allow users of the maintenance position to access information on the recent maintenance history of the AFSSVS.

b) The AFSSVS shall permit users to annotate the maintenance logging function by adding their own information or updating the information already present.

c) The AFSSVS shall provide a hard copy of the maintenance log upon request through the maintenance position.

3.2.1.8.6   Remote Alarms

a) The AFSSVS shall provide a remote alarm capable of providing audible and visible alarms to report system faults.

b) The AFSSVS shall provide a remote alarm capable of providing audible and visible alarms to report overheat conditions.

c) Remote alarms shall be installed within 500 cable feet of the central equipment.

d) The AFSSVS shall provide the capability for at least two remote alarms to be installed in the system.

3.2.1.9   Supervisory Functions

3.2.1.9.1   Supervisory Recording

Note: “Supervisory recording” refers to ad-hoc recording of position activity (with pauses removed) allowing supervisors to assess the performance of controllers by listening to their transmissions over a period of time. Supervisory recording is distinct from legal voice recording.

a) As ordered by the Government, the AFSSVS shall provide each supervisory position with means to record on demand relief briefings and all incoming and outgoing calls to any position . 

b) As ordered by the Government, the AFSSVS shall provide the capacity for up to two supervisory recordings (i.e., of two different positions) to be in progress simultaneously at each supervisory position in the facility.

c) The AFSSVS shall support the use of standard consumer grade cassette recorders for supervisory recording by providing an audio output to suit the MIC jack of such a recorder.

d) The AFSSVS shall support the use of standard consumer grade cassette recorders for supervisory recording by providing a voice operated contact closure to suit the REMOTE jack of such a recorder, with the contact to be closed in the presence of audio from the position and open otherwise.

e) The AFSSVS shall provide no indication to the recorded position that the recording is in progress. 

3.2.1.9.2   Supervisory Status Information

a) The AFSSVS shall display all uncorrected maintenance actions and alarms (if any) at the supervisory position, identifying the functions (circuits, positions, etc.) affected.

b) The AFSSVS shall display the status of any ongoing mission reconfigurations at the supervisory positions.

c) The AFSSVS shall continuously display system overheat conditions at the supervisory positions.

d) The AFSSVS shall display the status of the reserve power system at the supervisory positions.

3.2.1.9.3   Unmonitored Receiver Report

a) The AFSSVS shall provide the supervisory position with a visual indication of all A/G frequencies that are not being monitored for 30 seconds or more.

b) The AFSSVS shall provide a defeatable audible alarm each time any frequency designated by configuration becomes unmonitored for 30 seconds or more. 

3.2.1.9.4   Mission Reconfiguration

Note: The mission reconfiguration function of the AFSSVS is intended to provide ATCS supervisors with the capability to redeploy AFSSVS position assignments, re-route A/G and G/G lines to other facilities, and other capabilities to meet changing requirements. It is also intended to provide maintenance personnel with the means to gain access to equipment and interfaces  (when these have been turned over for maintenance use by air traffic control supervisors) for testing and maintenance purposes.

3.2.1.9.5   Mission Reconfiguration Items

3.2.1.9.5.1   A/G Communications

3.2.1.9.5.1.1   Frequency Assignment

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign each A/G frequencies to any or all positions.

b) During mission reconfiguration, and for each frequency, the AFSSVS shall permit authorized personnel to assign the state of each select/deselect  transmit selector at each position.

c) During mission reconfiguration, and for each frequency, the AFSSVS shall permit authorized personnel to assign the initial state of each M/S Transmitter and M/S Receiver.

d) During mission reconfiguration, and for each frequency, the AFSSVS shall permit authorized personnel to assign the initial (startup) state of the per-frequency tristate receiver selectors at each position.

e) During mission reconfiguration, and for each remote frequency interlock trunk for which the AFSSVS is assigned as the interlocked system, the AFSSVS shall permit authorized personnel to assign access to the remote frequency interlock trunk.

f) During mission reconfiguration, and for each frequency, the AFSSVS shall permit authorized personnel to assign frequencies subject to Unmonitored Receiver Report.

g) During mission reconfiguration, and for each RCE connected frequency, the AFSSVS shall permit authorized personnel to assign the interface as normal operation, dual control operation with PTT lockout, dual control with PTT preemption or dual control with preemptable PTT.

3.2.1.9.5.1.2   Emergency Frequency Designation

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to designate which A/G frequencies are to be identified as emergency frequencies.

3.2.1.9.5.1.3   Frequency Add/Delete

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to designate by configuration which positions have frequency add/delete capabilities.

3.2.1.9.5.2   G/G Communications

3.2.1.9.5.2.1   G/G Circuits (Non-IC)

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign any G/G circuit to any available DA selector for any position for the operation of G/G trunks, trunk groups, or circuits installed on the AFSSVS.

3.2.1.9.5.2.2   IC Assignments

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for the placement of IC calls (to be connected on either an OVR or a non-OVR basis) to any other positions.

3.2.1.9.5.2.3   Circuit Privacy

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to designate whether each external G/G circuit is to have privacy operation.

3.2.1.9.5.2.4   Restriction Of Access To Circuits

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to designate which positions are authorized to access each G/G circuit (via DA and IA).

3.2.1.9.5.2.5   IP Override

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to configure any external G/G circuit or trunk group to permit incoming calls to be connected on an OVR basis, except when the external G/G circuit does not offer positive called party disconnect signaling.

3.2.1.9.5.2.6   Trunk Numbering

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign trunk indirect access dial codes from 001 through 999.

3.2.1.9.5.3   G/G Call Functions

3.2.1.9.5.3.1   Call Hold

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for operation of the call hold function.

3.2.1.9.5.3.2   Progressive Conference Calling

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for placement of progressive conference calls.

3.2.1.9.5.3.3   Call Forwarding

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for operation of the call forwarding function.

3.2.1.9.5.3.4   Hook Flash And Ringdown

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign a DA selector to any or all positions for operation of the hook flash function and the ringdown function.

3.2.1.9.5.3.5 Automatic Transfer

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign  DA selectors to any or all positions for override of HS/LS automatic transfer.

b) During mission reconfiguration, the AFSSVS shall permit authorized personnel to designate whether all positions will have or not have automatic transfer.

c) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions to override the facility automatic transfer setting for that position only.

3.2.1.9.5.3.6   OVR HS/LS Transfer

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for HS/LS transfer of incoming audio from incoming OVR calls.

b) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign the initial (startup) state of any OVR HS/LS transfer selectors assigned.

3.2.1.9.5.3.7   Speed Dial Assignment

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to define speed dial sequences and assign codes or selectors for their activation.

3.2.1.9.5.3.8   Position Monitoring

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for operation of the position monitoring function.

3.2.1.9.5.3.9   A/G-G/G Coupling

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for A/G-G/G coupling.

3.2.1.9.5.4   Position Control

3.2.1.9.5.4.1   Relief Briefing

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for relief briefing operation.

3.2.1.9.5.4.2   Door Release

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for the operation of any or all facility entry door release circuits installed on the AFSSVS.

3.2.1.9.5.4.3   DA Selector Latching

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign latching or nonlatching capabilities for DAs having this choice.

3.2.1.9.5.4.4   Position Numbering 

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign position numbers for the purpose of placing and receiving IC and selective IP calls.

1)
The AFSSVS shall permit the assignment of position indirect access dial codes from 001 through 999.

b) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign group addresses for the purpose of receiving selective IP calls.

1) Incoming calls bearing such addresses shall be directed to each position in the group.

3.2.1.9.5.4.5   Master LS Transfer

a) During mission reconfiguration, the AFSSVS shall permit authorized personnel to assign DA selectors to any or all positions for the operation of master LS transfer for all audio.

3.2.1.9.5.5   Mission Reconfiguration Map Creation And Editing

a) The AFSSVS shall provide facilities via the supervisory and maintenance positions, protected by password, to create, modify, and store mission reconfiguration maps 

1) mission reconfiguration maps shall consist of structured listings of reconfiguration items described in section 3.2.1.9.5).

b) The AFSSVS shall provide on-line storage of mission reconfiguration maps.

c) The AFSSVS shall permit mission reconfiguration maps to be copied to removable media for backup and storage.

d) The AFSSVS shall provide graphic or mnemonic aid on-line during map creation and editing such that the operator need not rely upon printed documentation to complete a valid map.

e) The AFSSVS shall provide on-screen and printed reports on the content of reconfiguration maps.

f) The AFSSVS shall permit maps to be defined for mission reconfiguration involving as few as one and as many as all positions.

g) The AFSSVS shall provide reports on screen and in hard copy of the current configuration.

h) The AFSSVS shall provide “cut and paste” procedures or similar on-line aids to reduce repetitive data entry in assembling mission reconfiguration maps.

3.2.1.9.5.6   Invocation Of Mission Reconfiguration

a) The AFSSVS shall permit the authorized personnel to invoke mission reconfiguration maps from the supervisory and maintenance information system terminal by typing a valid map name or by selection of a valid name from a menu or list displayed at the terminal.

b) The AFSSVS shall examine mission reconfiguration maps before initiating them to ensure that they are valid (e.g., file may be corrupted or may call for resources that are not installed or are excluded from the physical configuration file) and 

1) If errors are found, the AFSSVS shall report them to the initiating operator and suspend the reconfiguration process without affecting any system resources, and prompt operator to terminate or continue process.

c) Positions and external interfaces that are not affected by the mission reconfiguration shall remain unaffected during the recongiguration process.

d) The AFSSVS shall require no more than five minutes to prepare reconfiguration data, measured from the time reconfiguration is invoked by the operator to the time that the AFSSVS requests the first position acknowledgment of reconfiguration (or to the time that the AFSSVS performs the reconfiguration, for resources that do not require acknowledgment).

e) The AFSSVS shall interrupt service for no more than six seconds at each position being reconfigured, measured from the time the operator acknowledges reconfiguration to the time the new configuration is ready for use.
3.2.1.9.5.7   Acknowledgment Of Mission Reconfiguration

a) The AFSSVS shall provide a visual indication of pending mission reconfiguration to operators at affected positions.

b) The AFSSVS shall require each position operator affected by an ongoing mission reconfiguration to signal positive acknowledgment (e.g., by pressing a selector) before reconfiguring the position.

c) Once the acknowledgment of reconfiguration has been received from a position, the AFSSVS shall disconnect calls in progress at that position, and proceed with reconfiguration

d) Forwarding conditions in effect at the position shall remain in effect after the configuration has been accepted.

3.2.1.9.5.8   Physical Configuration Data 

a) The AFSSVS shall maintain a physical configuration data listing the type, identification, and address (or location) of all positions, frequencies, and circuits.

b) The AFSSVS shall permit authorized personnel at the supervisory and maintenance positions to obtain hard copy printouts of the contents of the physical configuration data.

3.2.1.9.5.9   Default Configuration

a) The AFSSVS shall continually retain the most recent configuration in non-volatile memory, and 

b) The AFSSVS shall use this configuration when restarting the system (e.g., for unattended restart after extended power failure).

3.2.1.10   System Expansion And Physical Reconfiguration

3.2.1.10.1   General Requirements

a) The AFSSVS shall be expandable in modules or increments of one position at a time and one external interface at a time.

b) Where additional modules are required for expansion of system capabilities (e.g., additional external interface modules), these shall be connectorized and installable by trained Government personnel using only common tools without wire wrap or soldering.

Note: Common tools are defined as tools normally used in electronic system maintenance that may be purchased from many sources other than the system contractor (pliers, screwdrivers, etc.)

c) To the extent that software changes are required to effect expansion or physical reconfiguration, 

1) The changes shall be limited to the editing or substitution of static data (such as maps, tables, or files, and not executable machine code); and,

2) The AFSSVS shall permit such changes to be accomplished on site by trained Government personnel by entry at a computer terminal or by loading of data from removable storage media.

d) The AFSSVS shall require no more than 60 minutes of clock time (excluding carpentry, cable pulling, and administrative or logistical activities) to install any additional position, radio interface, or trunk interface.

e) In no case shall the process for installation or reconfiguration of a position restrict operations at other positions, except for testing of resources appearing at more than one position (e.g., a trunk or radio frequency).

f) In no case shall the process for installation or reconfiguration of an external G/G circuit or A/G frequency restrict the use of other circuits or frequencies at any position.

3.2.1.10.2   Facility PTT Options

a) The AFSSVS shall permit each AFSSVS position to select between two different sets of options for PTT operation:

OPTION 1:

1) Under Option 1, during PTT activation:

a)  The AFSSVS shall connect the operator to the selected A/G transmitters while maintaining position audio to any G/G calls in process, 

b) The AFSSVS shall key those transmitters, and 

c) The AFSSVS shall transfer all incoming G/G audio to the position LS except for incoming override calls.

2) Under Option 1, during PTT release: 

a) The AFSSVS shall un-key the selected A/G transmitters, 

b) The AFSSVS shall disconnect the operator from these transmitters, and 

c) The AFSSVS shall resume all incoming G/G call audio.

OPTION 2:

3) Under Option 2, during PTT activation:

a)  The AFSSVS shall connect the operator to the selected A/G transmitters after the operator has terminated or placed on hold all ongoing G/G calls (except for incoming override calls, where such termination is not possible), 

b) The AFSSVS shall key those transmitters after the operator has terminated or placed on hold all ongoing G/G calls (except for incoming override calls, where such termination is not possible), and 

c) The AFSSVS shall transfer all incoming G/G audio to the position LS except for incoming override calls.

4) Under Option 2, during PTT release: 

a) The AFSSVS shall un-key the selected A/G transmitters, 

b) The AFSSVS shall disconnect the operator from these transmitters, and 

c) The AFSSVS shall resume all incoming G/G call audio.

3.2.1.10.3   Position Installation

a) The AFSSVS shall permit trained maintenance personnel to install or relocate sets of operational position equipment and make them available for use in operational communications;

b) The AFSSVS shall permit trained maintenance personnel to designate the identifier (up to 12 alphanumeric characters, including spaces, decimal point and punctuation) to identify the position on DA selectors, in maintenance information system terminal and supervisory information system terminal reports, etc.; and,

c) The AFSSVS shall permit trained maintenance personnel to assign the code to be used for access to each position via IA and on selective calls.

d) The AFSSVS shall permit trained maintenance personnel to reconfigure, test, or remove operational positions.

3.2.1.10.4   G/G Circuit Installation

a) The AFSSVS shall permit trained maintenance personnel to install new G/G circuits on the system and make them available for use in operational communications.

b) The AFSSVS shall permit trained maintenance personnel to define the types of supervision, ring, and dial signaling to be used with each circuit

c) The AFSSVS shall permit trained maintenance personnel to define whether or not called party disconnect signaling is provided by each circuit 

d) The AFSSVS shall permit trained maintenance personnel to designate the identifier identifier (up to 12 alphanumeric characters, including spaces, decimal point and punctuation) to be displayed at DA selectors assigned to provide access to each circuit.

e) The AFSSVS shall permit trained maintenance personnel to assign the code to be used for access to each circuit via IA.

f) The AFSSVS shall permit trained maintenance personnel to adjust audio levels of analog G/G circuit interfaces to adapt them to the site.

g) The AFSSVS shall permit trained maintenance personnel to assign each supervised trunk into a trunk group.

h) The AFSSVS shall permit trained maintenance personnel to assign a directionalization configuration (incoming, outgoing, two-way) to each trunk group.

i) The AFSSVS shall permit trained maintenance personnel to assign an override/routine configuration to each trunk group.

j) The AFSSVS shall permit trained maintenance personnel to assign the code to be used for access to each trunk group via IA.

k) The AFSSVS shall permit trained maintenance personnel to reconfigure, test, or remove G/G circuits.

3.2.1.10.5   A/G Frequency Installation

a) The AFSSVS shall permit trained maintenance personnel to install new A/G frequencies on the system and make them available for use in operational communications.

b) The AFSSVS shall permit trained maintenance personnel to designate the frequency display identifier to be displayed at frequency selectors assigned to provide access to each frequency.

c) The AFSSVS shall permit trained maintenance personnel to adjust audio levels of analog voice interfaces to adapt them to the site.

d) The AFSSVS shall permit trained maintenance personnel to designate the characteristics of interfaces with A/G frequencies including:

1) Relay closure circuit type;

2) Main/standby transmitter switching; and,

3) Main/standby receiver switching.

e) The AFSSVS shall permit trained maintenance personnel to reconfigure, test, or remove A/G frequencies.

3.2.1.10.6   Installation Of Other Interfaces

3.2.1.10.6.1   Door Release

a) The AFSSVS shall permit trained maintenance personnel to connect Government furnished door release solenoids and door-open contacts for operation by the AFSSVS.

3.2.1.10.6.2   Supervisory and Maintenance Information System Terminals 

a) The AFSSVS shall permit trained maintenance personnel to install or relocate supervisory and maintenance position information system terminals.

3.2.1.11   AFSSVS Offloading

3.2.1.11.1   Basic Description

a) The AFSSVS at the AFSS being “offloaded to” shall be able to map, access, and control all of the offloaded frequencies and trunks when offloading is in effect.   

Note:  Offloading is a process of transferring frequencies, trunks, and associated control functionality from one AFSSVS to another.  The “offloading”, or “sending” AFSSVS is the one where the originating radio and trunk circuits are physically connected.  The “offloaded to” or “receiving” AFSSVS is defined as the AFSSVS that is being given the frequency/trunk control functionality.

3.2.1.11.2   Topology

a)
The AFSSVS shall be able to be configured to directly connect to up to six other AFSSVSs for the purposes of offloading.  

b) An AFSSVS shall be able to offload part or all of its frequencies or trunks to any of the AFSSVSs it is directly connected to.


c) Offloading shall be possible in either direction between directly connected AFSSVSs.

d)
An AFSSVS that is offloading part or all of its frequencies and trunks shall prevent acceptance of offloading from another facility.
e)
The AFSSVS shall be designed to assure that each frequency and trunk being offloaded is not blocked within the AFSSVS.

f)
The AFSSVS shall be capable of being configured such that up to all frequencies and trunks can be offloaded from one AFSSVS to a second AFSSVS.

Note:  The above requirements presume that the appropriate amount of interface equipment is ordered by the Government and the corresponding amount of bandwidth is provided by the Government.

Note:  The aggregate capacity of the offloading links does not have to be higher than that required to handle the maximum number of offloaded frequencies and trunks as specified in section 3.2.1.1 and 3.2.1.2.
3.2.1.11.3   Offloading Groups

a)
The AFSSVS supervisory information system terminal shall allow the designation of “offloading groups” of frequencies and trunks.

b)
The maximum number of offloading groups that can be defined at an AFSSVS shall be at least 12.

c)
Frequencies or trunks in one offloading group shall not be part of another offloading group.  

d)
Each offloading group shall be offloaded to only one directly connected AFSSVS, as designated by the supervisory information system terminal.  

e)
It shall be possible for any frequency(ies) or trunk(s) to be excluded from all offloading groups.

3.2.1.11.4   Maps At “Offloaded To” Facility 

a) At the receiving AFSSVS, the supervisory information system terminal shall allow generation of maps containing all of the frequencies and trunks that could be offloaded to it.

3.2.1.11.5   Activation And Deactivation Of Offloading

3.2.1.11.5.1   Prior To Activation Or Deactivation Of Offloading
a)
At the receiving AFSSVS, positions with maps that include the frequencies and trunks to be offloaded shall be able to monitor those frequencies and trunks by selecting them.  

1)
Monitoring shall include both the inbound and outbound voice.  

b)
Positions at the sending AFSSVS shall have complete control of these frequencies and trunks.

3.2.1.11.5.2   Actual Activation Or Deactivation Of Offloading
a)
At the sending AFSSVS, the supervisory information system terminal shall allow each “offloading group” to be offloaded individually.

b) The sending AFSSVS shall require supervisory confirmation for each directed offload.

c)
The main/standby state of each frequency shall remain in its current state upon activation or deactivation of offloading.

3.2.1.11.5.3   After Activation Or Deactivation Of Offloading
a)
After an offloading group has been offloaded, the receiving AFSSVS shall have control of that offloading group.

b)
At the sending AFSSVS, positions shall be able to “monitor” frequencies and trunks that have been offloaded. 

1)
Monitoring shall include both the inbound and outbound voice.

3.2.1.11.6   Status And Alarms

a) While offloading is in effect, all alarms and logging activities related to the sending AFSSVS shall also cause corresponding alarms and logging at the receiving AFSSVS.  

3.2.1.11.7   Degraded Operations

a)
If, while offloading is in effect, the entire link between the sending AFSSVS and the receiving AFSSVS is broken, the following items each apply:

1)
The receiving AFSSVS shall continue to operate normally in all respects except that access to the frequencies and trunks from the offloaded AFSS would not be available.

2)
Alarms shall be generated at the maintenance and supervisory information system terminals of both the offloaded and “offloaded to” AFSSVSs.

3) The supervisory information system terminal at the offloaded AFSSVS shall be able to terminate offloading with those AFSSVSs where the offloading link has been broken.

b)
Upon restoration of the offloading link, the receiving AFSSVS shall automatically go back into full “offloaded to” operation unless the offloaded AFSSVS terminated offloading prior to the link being restored.

3.2.2   Requirements For Controls, Displays, Audio Warnings, And Labels

Note:  This section provides basic requirements for controls (including selectors, knobs, switches, touch entry zones, etc.) and displays (including those associated with controls, such as programmable frequency displays, visual indications of call status provided at call selectors, as well as fixed displays and labels).

3.2.2.1   Requirements

3.2.2.1.1   Controls

3.2.2.1.1.1   Operation Of Selectors

a) Latching selectors shall remain in the same logical state between successive touch actions (e.g., on-off switch).

1) Selectors identified as “locking/latching” shall activate when pressed.

2) Latching selectors shall require only one momentary touch action to transit between active and inactive states.

b) Non-latching selectors shall change their logical state only during sustained touch action (e.g., momentary switch).

1) Selectors identified as “Non-locking/Non-latching” shall activate when pressed.

2) Non-latching selectors shall require continuous touch pressure to remain in the active state.

c) The AFSSVS shall  suffer no detrimental effects, nor cause any such effects on operational communications,regardless of whether operators attempt to activate unassigned selectors or activate more than one selector simultaneously.

3.2.2.1.1.2   Consistency Of Movement Of Controls

a) The direction of movement for each AFSSVS control shall be consistent with the related movement of any associated display.

b) Movement of AFSSVS controls in the directions forward, up, to the right, or in clockwise rotation shall increase the quantity regulated by the controls.

c) Activation of non-latching controls shall turn on their related functions (e.g hook flash).

3.2.2.1.1.3   Arrangement And Grouping Of Controls

a) Controls that must be operated in sequential fashion to perform a function shall be grouped together along with any associated displays.

b) Whenever several related or sequential operations are combined into a single control, the operations shall be grouped in order of their occurrence.

c) Controls that are similar or identical in function shall operate in the same manner throughout the AFSSVS.

d) Controls used primarily for maintenance and occasional adjustment:

1)  shall be protected during normal AFSSVS operation, and 

2) shall be readily accessible during maintenance actions.

e) Knobs used in jackboxes (e.g., volume controls) shall be prohibited from protruding outside the jackbox recess of 3 inches.

3.2.2.1.2   Displays

3.2.2.1.2.1   Location And Arrangement Of Displays

a) AFSSVS displays shall be legible without use of special equipment by operators with normal vision in seated and standing positions, at angles of view ranging up to 60 degrees off-axis, at distance of up to six feet, and in conditions ranging from total darkness up to maximum ambient lighting conditions called for in this specification.

3.2.2.1.2.2   Display Symbols

a) Symbols used on AFSSVS displays (e.g., numerals and letters) shall be at least 0.18 inches in height, including descenders.

3.2.2.1.2.3   Legibility Of Selector Displays

a) Information displays associated with selectors (e.g., labels on DA selectors) shall be legible regardless of the state of the associated selectors.

3.2.2.1.2.4   Brightness Range Of Electronic And Electro-Optic Displays

a) For electronic and electro-optic displays, when measured in accordance with section 4.8.16.2 of 

MIL-L-85762A in a combined environment consisting of 50 footcandle diffuse illumination and the specular reflection of a 10 foot-lambert glare source:

1) The AFSSVS shall exhibit on-to-background contrast (CL) of a lighted (or active) display image element greater than or equal to 0.6;

2) The AFSSVS shall exhibit on-to-off contrast (CI) of a display image element greater than or equal to 0.6;

3) The AFSSVS shall exhibit off-to-background contrast (CUl) of an unlighted (or deactivated) display image element less than or equal to 0.25.

3.2.2.1.2.5   Brightness Balance Of Displays

a) Under normal operation, individual self-illuminated AFSSVS display components shall be of the same level of brightness, except as adjusted by the operator.

3.2.2.1.2.6   Contrast Of Displays

a) Where differences in color or level of illumination are used to communicate information in AFSSVS displays (e.g., status of DA selectors), these differences shall be clearly visible in all lighting conditions and from all viewing positions.

3.2.2.1.2.7   Brightness Controls For Illuminated Displays

a) Self-illuminated AFSSVS display components shall be provided with brightness controls.

3.2.2.1.2.8   False Indications From Displays

a) Self-illuminated AFSSVS displays shall not appear to be illuminated when they are intended to be extinguished, or extinguished when illuminated.

3.2.2.1.3   Keyboards And Pointing Devices

a) Alphanumeric keyboards supplied with the supervisory and maintenance positions:

1) shall conform to the “QWERTY” layout and 

2) shall include numeric and cursor-control keypads.

b) Keyboard keys shall be square keys of 0.5 inches/side, excluding special keys for “enter”, “shift”, and similar functions.

c) Keyboards shall have displays to indicate whenever locking keys (e.g., shift lock) are locked.

d) Detached pointing devices (mice, trackball units, etc.) provided as part of the AFSSVS:

1) shall be connected to their associated equipment (i.e., central processing units) by a single cord (or 

2) shall be cordless) and 

3) shall be removable.

3.2.2.1.4   Physical Characteristics And Activation Of  TEDs

a) AFSSVS TED surfaces shall minimize glare.

b) AFSSVS TED surfaces shall be impervious and scratch resistant to fingernails, pens, pencils, and other objects that might typically be used for touch operation.

c) AFSSVS TEDs shall permit periodic cleaning or wiping without operation of the controls.

d) AFSSVS TEDs shall remain undamaged in any way as a result of normal commercial cleaning agents (e.g., ammoniated window cleaner or detergent-based cleaners) or by mildly corrosive moisture such as human perspiration.

e) AFSSVS TEDs shall not exhibit optical noise (flicker, “snow”, etc.) induced by external sources (e.g., fluorescent tubes, radio frequency equipment, power supply transformers, etc.).

f) AFSSVS TEDs shall prevent false operation due to vibration or loud noises or liquid spills.

g) AFSSVS TEDs shall prevent false operation due to sudden changes in humidity, temperature, or air currents.

h) AFSSVS TEDs shall respond to touch action by fingers or inert pointers (e.g., pencils) having a diameter of from 0.25 to 1.0 inches.

i) AFSSVS TEDs shall resolve the coordinates of the touch to the zone (i.e., “button”) containing the greatest percentage of the touched area.

j) AFSSVS TEDs shall preclude potential misoperation of controls due to excessive parallax between the touch detection plane and the display plane at distances of up to 6 feet and sight angles of up to 60 degrees off-axis.

k) AFSSVS TEDs shall detect and discriminate touches at the rate of up to ten per second in the same or different zones.

l) AFSSVS TEDs shall detect and resolve simultaneous touches in two or more different zones.

m) AFSSVS TEDs shall detect and resolve motion of the touch area (“dragging”) across the touch surface.

1) In the event of “dragging” to another selection area on the screen, the selector pressed originally shall remain activated.

2) In the event of “dragging” to another selection area on the screen, the original area shall remain selected.

n) AFSSVS TED zones shall provide positive visual indication of response to touch, using reverse video, color changes, intensity changes, or similar techniques.

3.2.2.1.5   Audio Warnings

3.2.2.1.5.1   Characteristics Of Audio Alarms

a) AFSSVS audio warning devices shall emit a fundamental audio frequency between 500 and 3,000 Hz.

b) Audio warning signals shall be prohibited from exceeding an unweighted root-mean-square sound pressure level of 88 dBSPL, measured at an on-axis distance of one meter from the sound source.

3.2.2.1.5.2   Controls For Audio Alarms

a) The AFSSVS shall permit the operator to silence audio warning devices.

b) The AFSSVS shall permit the operator to silence the current audio alarm without affecting future alarms.

3.2.2.1.6   Control-Display Integration

a) Controls shall be placed so as not to obscure their associated displays during operation.

b) The relationship of each control with its associated displays (if any) shall be apparent from one or more of the following:

1) The placement of the control and display closer to each other than to other displays and controls;

2) Use of labeling or panel marking (e.g., connecting lines);

3) Color or shape coding.

c) The AFSSVS shall provide appropriate visual, audible, or tactile feedback to indicate control activation. 

1) This feedback shall be in synchrony with system response.

3.2.2.1.7   Labels

Note:  This section applies to the labeling of items such as switches, indicators, and panels.

3.2.2.1.7.1   Location Of Labels

a) AFSSVS labels that are critical to personnel safety or performance shall be oriented horizontally

1) Horizontally oriented labels shall be readable from left to right.

Note:  AFSSVS labels may be oriented vertically only when they are not critical to personnel safety or performance, and where space is limited.

b) Vertically oriented labels shall be readable from top to bottom.

c) Labels shall be located in correct relationship to the items (e.g., controls, dials) they are meant to identify.

d) Permanent labels shall be secured to their locations by mechanical fasteners or by an appropriate permanent adhesive so as to remain permanently affixed throughout the service life of the system.

e) Temporary labels shall be placed in label holders for ease of insertion and removal.

3.2.2.1.7.2   Size Of Labels

a) All labels shall have a minimum character height of 0.18 inches, including descenders.

3.2.2.1.7.3   Information Content Of Labels

a) The wording of labels shall be approved by the Government.

b) Abstract symbols (such as individual letters of the alphabet, national characters, or Greek letters) shall  be avoided unless they have an accepted meaning to all intended readers.

c) Abbreviations shall  be avoided unless they are standard terminology (e.g., “MHz”) or have meanings that are understood by all intended readers.

Note:  Labels should be as concise as possible and familiar to all intended readers.

3.2.2.1.7.4   Durability Of Labels

a) Labels:

1)  shall be clear and distinct, and 

2) shall be mounted and protected. 

b) Permanent labels shall remain legible throughout  the service life of the system.

c) Label markings shall be of a color that contrasts with their surroundings.

3.2.3   NAS Infrastructure Maintenance System (NIMS) Interface

Note:  The following requirements apply to the AFSSVS presently being specified. Additional requirements will be generated when this P3I is elected for full implementation.

3.2.3.1   Requirements

a) The AFSSVS maintenance information system terminal shall have one RS-232 port available for connection to the NIMS proxy agent.

b) It shall be possible to enable and disable the NIMS port using a maintenance information system terminal password protected function.

Note:  While the NIMS port is enabled, it is planned that all messages logged at the maintenance information system terminal will also be available via the NIMS port.

c) No control signals or data shall be accepted via the NIMS port.

3.2.4   Touch Entry Display (TED)

The AFSSVS TED display will provide operational controls of position capabilities to AFSSVS operational, supervisory, and maintenance personnel. All of the selectors and controls described in this section are also required to adhere to requirements defined in other sections of this specification.

Note: The following requirements apply to all touch-entry devices that use membranes, resistance grids, or optical interruption techniques to provide integrated displays and controls divided into programmable “zones”.

3.2.4.1   TED Functions 

a) The AFSSVS shall provide a Touch Entry Display providing access to all A/G, G/G, and position functions at each operational, supervisory, and maintenance position.

b) The following characteristics of the TED display shall be configurable by authorized FAA personnel:

1) Color(s) of display background

2) Color(s) of selectors

3) Size(s) of selectors

4) Placement of selectors and indicators on the TED display including those for navigation, next/previous, function, menus, transmit all emergency, section selectors, history, active screen indication

5) Seperation of selectors

Note:  The intent is to provide for restricted access to centrally configurable parameters that must be consistent across all AFSSVS systems.  Such parameters include those that relate to, or impact human factors considerations and national training programs.  This capability may be provided on-line or as a separate support element to achieve restricted access. 

3.2.4.2   TED Characteristics

3.2.4.2.1   TED Size Requirements

a) The AFSSVS TED screen shall be at least a fifteen (15) inch diagonal color display.

b) The AFSSVS TED screen shall be within 10% of a 4:3 aspect ratio.

c) The AFSSVS TED size shall be within the following dimensions;

1) 18 inches wide.

2) 20.9 inches  high.

3) 7 inches depth.

d) The AFSSVS TED shall fit into a console cutout that is no larger than the following dimensions:

1) 15.75 inches wide

2) 13.00 inches high

3.2.4.2.2   TED Selector Characteristics

a) AFSSVS A/G, G/G, and feature selectors shall be provided on a TED display.

b) AFSSVS TED selector buttons shall be at least 0.75 X 0.75 inches in size.

1) The Main Frequency selector shall be 1.15 X 0.75 inches.

c) AFSSVS TED selector buttons shall be separated by at least 0.13 in on  a display

Note:  Figure 3-2 illustrates the minimum TED button size and separation

d) AFSSVS TED selector buttons shall provide a visual indication emulating a mechanical button depression when pressed.

e) AFSSVS TED selector buttons shall be site configurable as latching or non-latching buttons.
1) The default configuration for all AFSSVS TED selector buttons shall be latching.

f) The AFSSVS TED shall insure that all selectors used in all displays provide a visual indication of their status  (idle, hold, ringing, in use, etc).
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Minimum TED button size and separation
3.2.4.2.3   TED Display

Note:  The AFSSVS TED is organized into sections with each section providing access to a group of pages (A/G, G/G, ACD, etc). Function selectors facilitate access to various activities (Recon Ack, Log Off, etc). A conceptual figure of an AFSSVS TED display is Figure 3-3.

3.2.4.2.3.1   Function Selectors

a) The AFSSVS TED shall provide seven permanently displayed function selectors.

b) The AFSSVS TED shall display the seven permanently displayed function selectors on all TED page displays.

c) The order of appearance for the permanently displayed function selectors shall be site configurable by authorized FAA personnel.

d) The AFSSVS TED shall provide an ACTIVE function selector.

1) Depression of the ACTIVE selector shall display the A/G active frequencies display.

e) The AFSSVS TED shall provide a DA/IA function selector.

1) Depression of the DA/IA selector shall display the first DA/IA page.

f) The AFSSVS TED shall provide an ACD function selector.

1) Depression of the ACD function selector shall display the ACD interface page.

g) The AFSSVS TED shall provide an ALL FREQS selector.

1) Depression of the ALL FREQS selector shall display the first page of the All Frequencies section.
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Figure 3-3

Conceptual TED display

h) The AFSSVS TED shall provide a SUMM selector.

1) Depression of the SUMM shall display the first page of the Summary section.

i) The AFSSVS TED shall provide an EMERG selector.

1) Depression of the EMERG selector shall display the first page of the Emergency section.

j) The AFSSVS TED shall provide a RECALL selector.

1) Depression of the RECALL selector shall display the first page of the Recall section.

3.2.4.2.3.1.1   Temporary Function Selectors

a) The AFSSVS TED shall provide the capability for two temporarily displayed function selectors.
b) RESERVED

c) RESERVED

d) The AFSSVS TED shall provide a DISBLD FREQS function selector.

1) Depression of the DISBLD FREQS function selector shall display the first page of the Disabled Frequencies section. 

e) The AFSSVS TED shall provide a CUST BCST function selector.

1) Depression of the CUST BCST selector shall display the Custom Broadcast section.

3.2.4.2.3.1.2   Active Frequencies Display

a) The AFSSVS TED shall add a frequency to the Active Frequencies screen when a non-displayed frequency in a selected sector receives incoming audio.

b) The AFSSVS TED shall add a frequency, except  Custom Broadcast frequencies, to the Active Frequencies screen when the operator transmits on a frequency.

c) The AFSSVS shall add a frequency to the Active Frequencies section when ever the operator depresses a Main Frequency selector in any other display.

d) The AFSSVS shall remove a frequency from the Active Frequencies section when the operator depresses the Main Frequency selector for any frequency currently in the display.

e) Frequencies shall be displayed as chronologically ordered beginning at the top of the left column.

f) The Active Frequencies section shall display two columns, with each column containing nine frequencies.

g) The Active Frequncies display shall provide the A/G frequencies controls defined in section 3.2.1.5.1 for each frequency.

h) When a frequency has been deselected from receive the AFSSVS TED shall immediately remove the display of that frequency, and its selectors, from the Active Frequency page.

1) When frequencies are removed from the Active Frequencies page all frequencies remaining shall be shifted to utilize the space left by the deleted frequency.

i) The AFSSVS TED shall provide sufficient page capacity to display 200 A/G frequencies on the Active Frequency pages.

j) The AFSSVS TED shall provide a CLEAR ALL selector on the Active Frequencies pages.

k) The AFSSVS shall remove all frequencies from the Active Frequencies section upon a double touch of the CLEAR ALL selector.

l) The double touch action shall occur within one second to remove all frequencies from the Active Frequencies section.

m) The AFSSVS TED shall provide a Transmit All selector on all active frequencies pages.

n) The AFSSVS shall provide transmitter activation (section 3.2.1.5.1.2) on all frequencies selected for transmit upon a double touch of the TX ALL selector.

1) The double touch action shall occur within one second to initiate transmitter activation.

3.2.4.2.3.1.3   DA/IA Display

a) The DA/IA section shall display all Direct Access selectors assigned to the position.

b) The DA/IA section shall provide user access to all the G/G call functions in section 3.2.1.5.2.

c) The DA/IA section shall provide user access to all the G/G communications in section 3.2.1.5.2.

d) The DA/IA section shall provide a IA keypad for Indirect Access calls and features (section 3.2.1.6.2)

e) The AFSSVS TED shall provide a IA keypad meeting the requirements in section 3.2.1.6.2.1.

f) The DA selectors in the DA/IA section shall provide the capabilities defined in section 3.2.1.6.

g) The DA selectors shall be site configurable by authorized FAA personnel.

3.2.4.2.3.1.4   ACD Display

a) The ACD section shall provide access to the functions and capabilities of the existing ACD telephone.

b) The ACD display shall provide a DTMF key pad for access to ACD functions through the ACD integration with the AFSSVS.

c) The ACD display shall receive and display all the ACD call controls and messages currently provided to the existing ACD telephone.

d) The AFSSVS TED shall provide a single page for the ACD display.

3.2.4.2.3.1.5   All Frequencies Display

a) The All Frequencies section shall display and provide access to all the A/G radio frequencies assigned to the position.

b) The AFSSVS TED shall provide access to A/G Frequency controls (section 3.2.1.6.3) for each frequency assigned to the positon.

c) The All Frequencies section shall display frequencies in two columns with eight frequencies per column.

d) The All Frequencies section shall display frequencies in their user assigned default condition.

1) The default setting for each frequency assigned to a position shall be configurable by the user.

2) Default settings for each frequency shall be maintained for each user.

e) Upon successful validation of a sign-on code, all frequencies in the All Frequencies section shall appear in the default setting for the user logging on.

3.2.4.2.3.1.6   Summary Display

a) The Summary section shall provide a Main Frequency selector for each frequency assigned to the position. 

b) Depressing a Main Frequency selector shall display all the A/G Control Functions (section 3.2.1.6.3) for that frequency.

1) A/G Control Frequency selectors shall appear at the bottom of the Summary Display page.

3.2.4.2.3.1.7   Emergency Display

a) The Emergency Frequency section shall display all the A/G Control Function selectors (section 3.2.1.6.3.1) for all frequencies designated through site configuration as emergency.

b) The AFSSVS TED shall provide an ALL EMERG selector on the Emergency Display page.

1) The ALL EMERG selector shall appear on each page displayed by the AFSSVS TED.

2) The ALL EMERG selector shall remain in the same location on every page displayed by the TED, i.e. DA/IA, SUMMARY, ALL FREQUENCIES, etc.

c) When receiving or transmitting on any emergency frequency the AFSSVS TED shall provide a visual indication on the ALL EMERG selector.

d) The AFSSVS shall provide transmitter activation (section 3.2.1.5.1.2) on all emergency frequencies selected at a position, upon a double touch of the ALL EMERG selector.

1) The double touch action shall occur within one second to initiate transmitter activation.

Note:  The double touch is to preclude accidental activation of emergency frequency transmitters.

3.2.4.2.3.1.8   Recall Display

a) The Recall section shall provide a list of each frequency removed from the Active Frequency section.

b) Frequencies in the Recall section shall appear in chronological order with the last frequency removed appearing at the top of the first column.

c) All frequencies displayed in the Recall display shall appear in their default setting.

d) The AFSSVS shall provide access to A/G controls for each frequency appearing in the Recall section.

e) When a frequency in the Recall section is activated, by depression of a Frequency or Transmit selector, the frequency shall be moved to the Active Frequencies section.

1) Frequencies moved as a result of selection shall be deleted from the Recall section.

3.2.4.2.3.1.9   Custom Broadcast Display

a) The AFSSVS TED shall provide a Custom Broadcast section.

b) RESERVED

c) The CUST BCST selector shall be temporarily displayed.

1) When the CUST BCST selector is not displayed it shall be accessible through the More Menu selector.

d) RESERVED

e) The Custom Broadcast section shall display all the frequencies designated through the SAVE AS selector in the Active Frequencies section.

1) The AFSSVS TED shall provide A/G Control Function selectors (section 3.2.1.6.3) for all frequencies displayed in the Custom Broadcast section.

3.2.4.2.3.1.10   Disabled Frequency Display

a) The AFSSVS TED shall provide a Disabled Frequencies section.

b) RESERVED

c) The DISBLD FREQS selector shall be temporarily displayed.

1) When the DISBLD FREQS selector is not displayed it shall be accessible through the More Menu selector.

d) RESERVED

e) The Disabled Frequencies section shall display all frequencies that have been designated  disabled by authorized personnel.

1) When a frequency has been designated disabled the frequency default states in the All Frequencies sections shall be deselected for transmit and receive.

3.2.4.2.3.1.11   Menu Requirements

a) The AFSSVS shall provide a Default Menu and an Alternate Menu.

b) The AFSSVS shall provide a MORE MENU selector in each menu.

c) Depression of the MORE MENU selector shall change the menu from default to alternate and from alternate to default.

Note:  Figure 3-4 provides a conceptual description of Menu selections
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Figure 3-4 

Conceptual Default And Alternate Menu Selectors

3.2.4.2.3.1.11.1   Alternate Menu

a) The Alternate Menu shall provide a CUST BCST selector.

b) The Alternate Menu shall provide a DISBLD FREQS selector.

c) The Alternate Menu shall provide a SEARCH selector.

1) Depression of the SEARCH selector shall display a search entry field and a QWERTY style keypad.

2) The AFSSVS shall search and display result for entered fields.

d) The Alternate Menu shall provide a LOGOFF selector.

3.2.4.2.3.1.11.2   Default Menu

a) The Default Menu shall provide a CNTRL selector.

1) Depression of the CNTRL selector shall provide and display;

(a) Brightness control for the AFSSVS TED.

(b) RESERVED

(c) Clean function that disables the TED for cleaning purposes.

b) The Default Menu shall provide a SECTOR selector.

c) The Default Menu shall provide a REC RELIEF selector.

1) Depression of the REC RELIEF shall initiate a relief briefing in accordance with  section 3.2.1.6.11.

2) A second depression of the REC RELIEF selector shall terminate the relief briefing status of the position

d) The Default Menu shall provide a LOG OFF selector.

3.2.4.2.3.2   RESERVED

3.2.4.2.3.3   History

a) The AFSSVS TED shall provide a History selector.

b) The HISTORY selector shall appear on all pages.

c) Depression of the HISTORY selector shall display a chronological list of the radio frequencies receiving the ten most recent transmissions with the most recent shown on the top.

d) A second depression of the HISTORY selector shall remove the history display from the AFSSVS TED.

e) The history frequencies shall be displayed overlaid on existing selectors on the right side of the display.

Note:  Figure 3-5 provides a conceptual description of HISTORY selections.
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Figure 3-5 

Conceptual History selectors.

3.2.4.2.3.4   Sectors

a) The AFSSVS TED shall provide the capability to group radio frequencies into “sectors”

b) The AFSSVS shall insure that each frequency can only be assigned to one sector at a time.

c) The AFSSVS shall provide the capability to assign up to 200 radio frequencies to a single sector.

d) The assignment of radio frequencies to a sector, shall be site configurable by authorized FAA personnel.

e) The AFSSVS shall provide a selector for each sector created at an AFSS.

f) Depression of the SECTOR selector in the Default Menu shall display the first page of the SECTOR selectors in a facility.

g) Depression of a designated SECTOR selector shall place all the frequencies in that sector in receive audio mode.

1) Frequencies, as they become active, shall be displayed in the active frequency display screen.

2) The AFSSVS shall allow the operator to select from all the available sectors, which sector or sectors will be used at the position, up to and including all sectors.

3.2.4.2.3.5   Other Selector Requirements

Note:  The following requirements define several selectors that will be available for access to the various features and displays available in the AFSSVS TED.

3.2.4.2.3.5.1   Page Tab Selectors

a) The AFSSVS TED shall provide a separate Page Tab selector for each page in each section containing more that one page, with the exception of the ACTIVE FREQUENCY section.

b) All the Page Tab selectors for a display shall be provided when the display is activated (DA/IA, etc.)

c) The designation of the selectors in a display shall be site configurable by authorized FAA personnel.

d) Depression of a Page Tab selector in a display shall display the page associated with the selector.

Note: Figure 3-6 provides a conceptual description of other selector requirements
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Figure 3-6  

Conceptual Description Of Other Selector Requirements

3.2.4.2.3.5.2   Page Navigation Selectors

a) The AFSSVS TED shall provide permanently displayed directional Page selectors (i. E. NEXT and PREVIOUS) on every section containing more than one page.

b) Depression of one of the two directional Page selectors shall move the TED display one page forward.

c) Depression one of the two directional Page selectors shall move the TED display one page back.

3.2.4.2.3.5.3   Acknowledgement Of Mission Reconfiguration

a) The AFSSVS TED shall provide a RECON ACK selector displayed on all pages.

3.2.4.2.3.5.4   Status Indicator

a) The AFSSVS TED shall provide a status indicator on each page identifying the section currently on the screen (Active, All, IA/DA, etc).

3.2.4.2.3.5.5   Sector Indicator

a) The AFSSVS TED shall provide a sector indicator on each page identifying the sectors selected by the operator on each page associated with A/G frequencies.

3.2.4.2.3.5.6   Master LS Transfer

a) The Master LS Transfer shall appear on all pages displayed.

3.2.5   Automated Call Distributor (ACD)

To be specified (TBS)

3.3   Performance Requirements

3.3.1   Digital Switching

a) The AFSSVS shall provide digital switching.

1) The AFSSVS shall use mu-law encoding/decoding, defined in ITU-T Recommendation G.711, Pulse Code Modulation of Voice Frequencies at all digital interfaces.

3.3.2   Call Blocking Probability

a) The AFSSVS shall prohibit blocking any incoming or outgoing A/G call  in traffic conditions ranging in magnitude up to the communications test load (Table 3-2)  for any reason other than the unavailability or prior occupancy of an external (non-AFSSVS) resource.

1) The AFSSVS shall not delay any such call past the limits stated in section 3.3.3.


Event 
Average no. of events
Average holding


Type
per hour (Note)
time per event


A/G transmission
300 PTTs x no. of positions
3 seconds


A/G reception
300 squelch breaks no. of receivers
3 seconds


IC calls
10 x no. of positions
20 seconds


Non-IC calls placed
10 x no. of positions
1 minute


Non-IC calls received
10 x no. of circuit interfaces
1 minute

NOTE: The load is to be generated randomly and asynchronously over time, as well as distributed randomly over positions and circuits.

Table 3-2

Communications Test Load

b) The AFSSVS shall prohibit blocking or delaying past the limits stated in section 3.3.3  more than 0.1% of G/G calls incoming or outgoing, in traffic conditions up to the communications test load (Table 3-2)  for any reason other than the unavailability or prior occupancy of an external (non-AFSSVS) resource.

3.3.3   Throughput And Response Times

3.3.3.1   A/G PTT Engage

a) In traffic conditions up to the communications test load (Table 3-2), the AFSSVS shall require no more than 50 ms to engage PTT in at least 99.9% of all attempts, measured from the instant of closure of PTT device (HS or footswitch) to the presence of PTT signal at the AFSSVS demarcation for the radio interface.

3.3.3.2   IC Call Connection

a) In traffic conditions up to the communications test load (Table 3-2), the AFSSVS shall require no more than 200 ms to connect any IC call in at least 99% of all attempts, measured from the instant of activation of the IC OVR or IC answer selector for the call to the instant that the audio connection is established between positions.

3.3.3.3   Other G/G Call Connection–Placement

a) In traffic conditions up to the communications test load (Table 3-2), the AFSSVS shall require no more than 200 ms to connect any outgoing G/G call (including IP calls, voice calls, and external network calls) in at least 99% of all attempts, measured from the instant of activation of the appropriate selector for the call to the instant that outgoing call signaling is present on the AFSSVS demarcation for the trunk interface.

3.3.3.4   Other G/G Call Connection–Receipt

a) In traffic conditions up to the communications test load (Table 3-2), the AFSSVS shall require no more than 200 ms to connect any incoming G/G call other than IC (including IP calls, voice calls, and external network calls) in at least 99% of all attempts, measured from the instant of activation of the appropriate selector to answer the call to the instant that incoming call audio is received at the position HS jack. 

3.3.3.5   M/S TX/RX Transfer

a) In traffic conditions up to the communications test load (Table 3-2), the AFSSVS shall require no more than 200 ms to generate M/S transfer signal in at least 99% of all attempts, measured from the instant that the M/S TX/RX selector is engaged until the transfer signal is present at the A/G interface.

3.3.4   System Startup Delay

a) The AFSSVS shall  require no more than 5 minutes for startup, measured from the instant of application of main power to the first instant that all positions are available for all assigned functions.

1) The AFSSVS shall require no manual intervention or assistance during system startup.

3.3.5   Audio Performance

a) The following noise and distortion limits shall be applied to all voice connections (i.e., calls, legal recorder connections) properly terminated at each end, unless otherwise specified.

b) The term “1004 Hz” shall be understood to mean any sinusoidal test tone having a frequency between 1000 and 1020 Hz; 1004 Hz has been defined as a standard test tone in the telephone industry.

Note:  The following requirements are based upon the Analog Transmission Plan. Where level translation (i.e., loss or gain) is required to adapt the AFSSVS to external equipment not operating at these levels, it will be acceptable to measure compliance with these requirements while the level translation is switched out.

3.3.5.1   RESERVED

3.3.5.2   Idle-Channel Noise

a) The AFSSVS shall exhibit C-Weighted Backgound Hum and Noise, measured at any position, circuit, or legal recorder output of no more than 9 dBrnC with both ends terminated as specified in d) below. 

b) The AFSSVS shall exhibit 3-kHz Flat Noise, measured at any output, that does not exceed 39 dBrn.

c) When all radio frequencies at a position are selected for receive the AFSSVS shall exhibit C-Message-Weighted Noise of 20 dBrnC or less, at the operator receive output.

d) The AFSSVS idle-channel noise parameters performance shall be met when using the test conditions in section 5.6 and Figure 51, TIA/EIA-464B, 1996.

e) The above requirements shall apply to all AFSSVS interfaces in traffic conditions up to the communications test load (Table 3-2).

3.3.5.3   Longitudinal Balance

a) The  following longitudinal balance requirements shall be applied to all analog interfaces, including loop/ground start network access lines, reverse battery trunks, and A/G interfaces

b) The AFSSVS longitudinal balance performance shall be met when tested as described in section 5.6.2, TIA/EIA-464-B.

c) AFSSVS shall exhibit a minimum longitudinal-to-metallic balance of 58 dB from 200Hz to 3000 Hz.

d) The AFSSVS shall exhibit a minimum metallic-to-longitudinal balance (transverse balance) of 40 dB in the frequency range 200 to 4000 Hz. 

e) The above requirements shall apply to all AFSSVS interfaces in traffic conditions up to the communications test load (Table 3-2).

Note: Longitudinal-to-metallic and metallic-to longitudinal (transverse balance) are defined in section 5.6.2, TIA/EIA-464-B and are specified to eliminate any potential for excessive noise in multipair cables.

3.3.5.4   Crosstalk

a) The AFSSVS crosstalk coupling loss between any established connections within the range 200 to 3200 Hz shall be at least 80 dB.

b) AFSSVS crosstalk performance shall be sufficient to pass testing in accordance with the procedures defined in section 5.6.3. TIA/EIA-464-B-1996.

c) The above requirements shall apply to all AFSSVS interfaces in traffic conditions up to the communications test load (Table 3-2).

3.3.5.5   Quantization Distortion 

a) AFSSVS signal level-to-distortion level ratio shall exceed the values listed in Table 3-3 and Table 3-4 below for 1004-Hz sinewave signals and C-message weighted output (distortion).

b) AFSSVS signal to distortion level ratios shall be consistent with section 5.6.4, TIA/EIA-464B

c) AFSSVS signal level to distortion ration shall be referred to the 0TLP defined in the Analog Transmission Plan.

1) Analog-to-Analog connection;

	Input signal level 
	Input/Output Level  Ratio

	0 dBm to –30 dBm
	37 dBrnC

	0 dBm to –40 dBm
	31 dBrnC

	0 dBm to –45 dBm
	26 dBrnC



Table 3-3


AFSSVS Signal Level-To-Distortion Level Ratio For


Analog-To-Analog Connection

2) Digital-to-Analog and Analog-to-Digital Connections;

	Input signal level 
	Input/Output Level Ratio

	0 dBm to –30 dBm
	35 dBrnC

	0 dBm to –40 dBm
	29 dBrnC

	0 dBm to –45 dBm
	25 dBrnC



Table 3-4


AFSSVS Signal Level-To-Distortion Level Ratio For


Digital-To-Analog And Analog-To-Digital Connections

3.3.5.6   Single-Frequency Distortion

a) For input signals at a constant 0 dBm level and any single frequency in the range 0 to 12 kHz, the corresponding output signal power level provided by AFSSVS at any other single frequency shall  be

–28 dBm or less while voice level regulation is disabled.

b) If the overload point is not +3 dBm, the power level of the input signal and the distortion limit shall be shifted by an amount corresponding to the difference between the actual overload point and +3 dBm.

c) The above requirements shall apply to all AFSSVS interfaces in traffic conditions up to the communications test load (Table 3-2).

3.3.5.7   Frequency Response

a) Frequency response (attenuation distortion) shall apply to all AFSSVS analog transmit and receive path interfaces including the legal recorder interface. 

3.3.5.7.1   In-Band Response

a) For any frequency between 300 Hz and 3200 Hz, the AFSSVS shall exibit an insertion that does not deviate by more than –0.5 dB and +1.0 dB from the insertion loss observed at 1004 Hz.

Note:Points from 300 Hz to 3200 Hz are connected by straight lines on a linear (Response) log (Frequency) plot.

3.3.5.7.2   Out-Of-Band Response 

a) For any frequency between 3400 Hz and 4000 Hz, with voice regulation disabled, AFSSVS shall exhibit insertion loss, from the insertion loss observed at 1004 Hz,  determined by the following: 
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b) For any frequency betweeen 4000 Hz to 4600 Hz, with voice regulation disabled, AFSSVS shall exhibit insertion loss, from the insertion loss observed at 1004 Hz,  determined by the following: 
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c) For any frequency between  4600 Hz to 12000 Hz, with voice regulation disabled, AFSSVS shall exhibit insertion loss, from the insertion loss observed at 1004 Hz, of at least –60.0 dB.

d) At a frequency of 60 Hz, with voice regulation disabled, AFSSVS shall exhibit an insertion loss (attenuation) of at least 20 dB from the insertion loss observed at 1004 Hz.

3.3.5.8   Hybrid Balance And Return Loss

3.3.5.8.1   Hybrid Balance

a) At all position to two-wire trunk interfaces the AFSSVS shall meet the minimum hybrid balance requirements defined in the following Table 3-5 when measured as defined in section 5.5.2, 
TIA/EIA-464-B-1996 using a test termination network of 600 ohms.;

	Frequency  Band
	Requirement

	500 Hz - 2500 Hz
	22 dB

	200 Hz - 500Hz
	Equal to or greater than the values located on a straight line intersecting 17 dB at 200 Hz and 22 dB at 500 Hz

	2500 Hz - 3400 Hz
	Equal to or greater than the values located on a straight line intersecting 22 dB  at 2500 Hz and 

17 dB at 3400 Hz


Table 3-5

Position To Two-wire Trunk Interface Minimum Hybrid Balance Requirements

Note:  All points are  plotted on a log/linear scale with the impedence values in dB on the linear axis and the frequency in Hz on the logarithmic axis.

3.3.5.8.2   Return Loss

a) At each 4-wire trunk/circuit, and legal recorder interface the AFSSVS shall meet the return loss requirements defined in the following Table 3-6, and in accordance with the guidance provided in section 5.5.3, TIA/EIA-464-B-1996;

	Frequency  Band
	Minimum Return Loss Requirement

	500 Hz - 2500 Hz
	26 dB

	200 Hz - 500Hz
	Equal to or greater than the values located on a straight line intersecting 14 dB at 200 Hz and 26 dB at 500 Hz

	2500 Hz - 3400 Hz
	Equal to or greater than the values located on a straight line intersecting 26 dB  at 2500 Hz and 

14 dB at 3400 Hz


Table 3-6

Return Loss Requirements

Note:  All points are  plotted on a log/linear scale with the impedence values in dB on the linear axis and the frequency in Hz  on the logarithmic axis.

3.3.5.9   Other Impairments

3.3.5.9.1   Intermodulation Distortion

a) The AFSSVS shall meet the intermodulation distortion limits in the following Table 3-7 when measured using the procedure defined in section 5.7.1, TIA/EIA-464-B-1996;

	Distortion Limits (dB below received level)

	R2
	R3

	46
	56


Table 3-7

Intermodulation Distortion

3.3.5.9.2   Envelope Delay

a) The AFSSVS shall meet the relative envelope delay requirements defined in section 5.7.2.2 (1) and Figure 58, TIA/EIA-464-B-1996 for all position to circuit and circuit to circuit interfaces.

b) The AFSSVS shall meet the relative envelope delay requirements defined in section 5.7.2.2 (2) and Figure 58, TIA/EIA-464-B-1996 for all position to position interfaces.

3.3.5.9.3   Impulse Noise

a) The AFSSVS shall exhibit an impulse noise level that does not exceed  zero counts above 47 dBrnC over a measurable interval of five minutes when measured under traffic conditions up to the communications test load (Table 3-2).

3.3.5.9.4   Jitter

a) Jitter on all AFSSVS interface to  interface conections shall be  2 degrees or less within the 4 Hz to 300 Hz frequency band.

3.3.5.9.5   Phase Hit

a) The AFSSVS shall  have no more than one phase hit per hour exceeding a threshold of 20 degrees.

b) A phase hit shall be defined as an incidental modulation resulting in a rapid positive or negative shift of signal phase lasting for a period of at least 4 ms.

3.3.5.9.6   RESERVED

3.3.5.9.7   Peak Power To Average Power Ratio 

a) The AFSSVS shall pass a signal, analog interface to analog interface with a peak to average power ratio of –95 dB.

Note:  P/AR = 100 x ((2Ep/EFWA)-1) where Ep is the normalized peak and EFWA is the normalized full rectified average of the envelope

3.3.5.9.8   Gain Tracking Linearity

a) The AFSSVS shall regulate the linearity of each transmission path through the AFSSVS such that, for a 1004-Hz sine wave signal, variations in the output level of the AFSSVS correspond to variations in the input level within the tolerances and ranges specified below (refer to the requirements for the Analog Transmission Plan for a discussion of the relative measures in dBm0 used below):

1) For input signals between +3 dBm0 and -37 dBm0, tolerance of ± 0.5 dB;

2) For input signals between -37 dBm0 and -50 dBm0, tolerance of ± 1.0 dB.

Note:  For signals that cause the HS power limiter (section 3.2.1.6.6) to engage, the HS output (earpiece) path is exempt from the requirements above.

Note:  To the extent that linearity of gain is deliberately set aside in order to meet other requirements of this specification (i.e., HS jack volume limiter in section 3.2.1.6.6; voice level regulation in section 3.3.5.11); and A/G transmit audio compression, those portions of the audio path associated with these features are exempt from the requirements above.

3.3.5.10   Tone  And Noise Elimination 

a) The AFSSVS shall provide the capability for removal of all unwanted tones appearing in the audio passband.

b) The AFSSVS shall be capable of notching at least two tones when either voice or no voice is present in the audio band between 300 Hz and 3200 Hz.

c) The AFSSVS shall prohibit notching voice by misinterpreting it as a tone.

d) The AFSSVS shall prohibit notching information tones or other wanted information (wanted information includes ringback tones, call progress indicators, DTMF tones, momentary audible indications (zip tones), reorder tones, busy tones, Emergency Locator Tone (ELT) and other information tones required by this specification.).

e) The AFSSVS shall provide a visual indication at the position when the position's notch filter is deactivated.

f) The AFSSVS shall provide maintenance personnel a means of disabling and enabling the notch filter from the position.

g) The AFSSVS shall provide a tone notching attack time no greater than 250 ms.

h) The AFSSVS shall provide a tone notching release time no greater than 50 ms.

i) The AFSSVS shall insure that the  depth of the notch(es) introduced are at least 30 dB for one tone and at least 24 dB for each of two tones.

j) The AFSSVS shall insure that the filter(s) activates for unwanted tone or tones at or above a level equal to –35 dBm each at the headset jack.

k) The AFSSVS shall provide the capability to limit noise received on A/G transmission facilities, at the position to 20 dBrnC or less.

1) The AFSSVS shall limit incoming noise at the position operator interfaces to 20 dBrnC, or less when multiple or all radio frequencies assigned to a position are selected for receive.

3.3.5.11   Voice Level Regulation.

a) The AFSSVS shall provide automatic voice level regulation (also called automatic gain control or AGC) of voice frequencies  between 300 Hz and 3200 Hz when transmitted at a position and at the interface in the receiving voice paths from all IP and A/G circuits except 2 wire circuits, as shown in Figure 3-7.
b) The AFSSVS shall maintain a level within ± 1.5 dB of a –10 dBm0 output level when subject to the following range of input signals injected at the HS jack for the position or at the AFSSVS demarcation point for the trunk receiver interface:

1) 3 dBm0 test tone; to 

2) -18 dBm0 test tone for the trunk interface; and to

3) Nominal -18 dBm0 test tone for the position interface adjustable by maintenance action to one step lower than to one step greater than the nominal, not to exceed a range –10 dB to +6 dB of nominal.

Note: The adjustment of the lower threshold level allows maintenance personnel to compensate for a noisy or quiet ambient room noise environment on a position by position basis

c) The AFSSVS shall include a threshold detection circuit 

1) When the input signal is below the regulation range, the output shall remain unamplified.

d) The AFSSVS shall provide a means for maintenance personnel to disable the AGC function on a per position basis and a per circuit basis.
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Figure 3-7

Voice Level Regulator Transfer Function

3.3.5.11.1   Voice Regulation Attack Time

a) When subject to a sudden increase of 12 dB above the jack module tone input, not to exceed a maximum of +3 dBm0:

1) The AFSSVS shall limit the instantaneous output level, including transients, to no more than 5 dB above and no more than 3 dB below the nominal output level, and

2) The AFSSVS shall settle to within ± 0.5 dB of the nominal output level within 10 ms from the instant of the input level change.

3.3.5.11.2   Voice Regulation Release Time

a) When subject to a sudden tone decrease of 12 dB immediately following the 10 ms stabilization period after the 12 dB increase specified in section 3.3.5.11.1, the AFSSVS shall stabilize the output to within 2 dB of the nominal output level in not less than 400 ms and no more than 600 ms from the instant of input level change.

1) For any input level decrease other than the 12 dB specified in a) above, the AFSSVS shall settle to within 2 dB of the nominal output in 0.024 dB/ms ± 0.005 dB/ms.

Note: The variable settling time allows input signals with less than a 12 dB change to settle in less time.  For example, a 5 dB decrease will settle within 208 ms rather than 500 ms.

3.3.5.12   VOX Operation

a) Any interfaces using Voice Activated Circuitry (VOX) to control voice connectivity based upon the magnitude of audio-frequency energy in the signal (e.g., voice call or incoming radio call) shall ensure immediate activation of the circuit upon receipt of incoming voice, without noticeable distortion, suppression, or clipping of incoming speech.

b) RESERVED

c) The VOX threshold for all circuits shall be adjustable on a per circuit basis, by maintenance action, from -12 dB to +9 dB from the default setting as defined in the Analog Transmission Plan.

Note: these requirements also apply to algorithms used in digital systems to detect audio frequency energy through numerical means.

3.3.5.13   Intelligibility

a) The AFSSVS shall be capable of passing a phonetically balanced (PB) monosyllabic word test conducted in accordance with ANSI S3.2-1989 with a minimum score of:

1) 90% for Outgoing communications (HS microphone to external interface)

2) 90% for Incoming communications (external interface to HS earpiece).

3) 89% for Incoming communications (external interface to position LS).

3.3.6   Reliability, Maintainability, Availability And Service Life Requirements

3.3.6.1   Availability

a) The AFSSVS shall have an inherent availability of 0.9999375 or greater.

3.3.6.2   Reliability

a) The reliability of the AFSSVS shall be assessed from the Mean Time Between Failures (MTBF) of certain functions or services provided by AFSSVS. 

1)  The MTBF shall be computed from considerations of the failure rates of all AFSSVS equipment involved in providing the function or service, the interrelationship of these components, and standard computational rules of reliability theory (e.g., series, parallel, i out of j).

2) The MTBF for access to any A/G frequency from any position shall  be equal to or greater than 8001 hours.

3) The MTBF for access to any G/G circuit from any position shall  be equal to or greater than 8001 hours.

b) In no case shall the failure of any single component of the AFSSVS affect the operation of more than one G/G circuit, A/G frequency, or position at a time.

1) In no case shall the repair of any single component of the AFSSVS affect the operation of more than one G/G circuit, A/G frequency or position at a time.

c) In the event that the AFSSVS mitigates system failures through the reallocation of resources to provide degraded operation, the following priority order shall be observed in maintaining service:

1) ATC communications (most important);

2) Maintenance support;

3) Mission reconfiguration; and,

4) All other functions.

d) AFSSVS reliability assesssments excluding the specific requirements of this specification, shall be in accordance with the AT&T Reliability Manual.

3.3.6.3   Maintainability

3.3.6.3.1   Time To Repair

a) Excluding administrative and logistical time, the AFSSVS shall exhibit a mean time to repair of 30 minutes or less for any single maintenance action, including time required for fault localizing, repair, test, and restoration to service.

b) Excluding administrative and logistical time, the AFSSVS shall require 90 minutes or less for any single repair action, including time required for fault localizing, repair, test, and restoration to service.

Note: “Administrative and logistical time” is that time spent on activities (such as dispatch time, travel time, paperwork, etc.) not within the control of the AFSSVS or its supplier.

3.3.6.3.2   Preventive Maintenance

Note: “Preventive maintenance” refers to those activities (adjustment, cleaning, replacement of consumables, etc.) that the AFSSVS supplier recommends be carried out on a periodic basis in order to maintain proper operation.

a) The minimum interval for preventive maintenance of the AFSSVS shall  be six months or more.

b) Preventive maintenance shall not require service interruption on more than one position or external interface at a time.

c) Excluding administrative and logistical time, preventive maintenance of AFSSVS shall require 2 hours or less per visit, regardless of system size.

3.3.6.4   Labor Requirements

a) No AFSSVS maintenance action shall require the simultaneous labor of more than two persons.

3.3.6.4.1   Replacement Of Consumable Or High-Wear Components

a) The AFSSVS shall not require interruption of service or desoldering for the replacement of components that are by design consumable or subject to high failure rate (e.g., light bulbs, printer ribbons or cartridges).

3.3.6.5   Maintainability Demonstration

a) The AFSSVS shall be capable of passing a maintainability demonstration conducted in accordance with MIL-STD-471A, using Test Method 8, Plan A1 and Plan B1 for all corrective maintenance.

3.3.6.6   Service Life

a) The AFSSVS shall support continuous, round-the-clock demand (i.e., 100% duty cycle).

b) When properly maintained in accordance with this specification, the AFSSVS shall continue to meet the functional and performance requirements of this specification continuously throughout a service life of at least 10 years of continuous use. 

3.4   Physical Design Requirements

Note:  This section provides the physical (electrical and mechanical) design requirements that apply to all AFSSVS equipment.

3.4.1   Regulatory Requirements

a) The AFSSVS shall comply with Title 47, CFR Part 68, Connection of Terminal Equipment to the Telephone Network. In the event Part 68 rules are more stringent than those contained in this specification the provisions of Part 68 apply.

b) All AFSSVS components that connect to common carrier facilities shall be registered with the Federal Communications Commission in accordance with Title 47, CFR, Part 68.

c) The AFSSVS shall comply Title 47, CFR, Part 15, Radio Frequency Devices.

d) The AFSSVS shall comply with Article 800-4, NFPA 70.

e) The AFSSVS shall meet the safety requirements defined in UL-1950 , Standard for Safety – Telephone Equipment

f) The AFSSVS shall comply with OSHA 1910.95 (Audible Noise Emission In The Workplace).

3.4.2   Electrical Requirements

3.4.2.1   Electric Power

a) The AFSSVS shall operate within the ranges and voltages provided in the following Table 3-8;

	Input voltage* characteristics

	Nominal

Voltage
	Voltage
	Frequency

	
	Min.
	Max.
	

	(V rms)
	(V rms)
	(V rms)
	(Hz)

	120
	96
	129
	60 ± 3

	208
	173
	233
	60 ± 3

	240
	196
	258
	60 ± 3


*- Voltages are measured at the plug

Table 3-8

Input Voltage Characteristics

b) The AFSSVS shall not sustain damage to or alteration of equipment, nor cause false operation or false output, when AC power outside the limits above is provideed for operation, including total loss of power.

c) The AFSSVS shall maintain connections of established calls for all AC power interruptions lasting up to 2 seconds.

d) The AFSSVS shall maintain operation of equipment functions (supervision, digit reception) during power interruptions lasting 500 ms or less.

e) The AFSSVS shall utilize a regulated power supply that provides powerline filtering and prevents surge damage, including phase-neutral surges.

f) The AFSSVS shall provide protection for all non-permanent memory during AC power failures.

1) AFSSVS non-permanent memory shall be protected from data loss or contamination during AC power failures.

2) Non permanent memory shall include all essential information.

Note: Essential information examples would be connections, class of service, call processing information, speed dialing information, etc.

g) The AFSSVS shall draw no more than 600 VA of AC power per installed position under any load condition (this figure includes an allocation for backroom and support equipment).

h) The AFSSVS shall meet power source requirements of section 3.1.2.4 of FAA-G-2100F.

i) The operation of the AFSSVS shall not be degraded if the electrical power parameters vary slowly within the ranges specified in Table 3-8.

3.4.2.2   Power Distribution

a) The power distribution design and implementation shall be in accordance with NFPA-70, and 

FAA-C-1217E.

b) The AFSSVS shall supply any DC power to operate all positions.

3.4.2.3   Reserve Power Supply

a) The AFSSVS shall provide a reserve power supply to permit the system to continue operations without performance degradation for a period of at least 20 minutes of continuous out-of-spec power conditions, including power outage, at a traffic load at least as great as the communications load specified in Table 3-2.

b) The reserve power system shall provide power for all supervisory and maintenance information systen terminals.

c) The AFSSVS shall prohibit sufferring service interruptions during transitions between main and reserve power.

d) The AFSSVS shall provide visible and momentary audible alarms at the supervisory and maintenance positions and other locations to be identified at the time of order to indicate each transition to reserve power.

e) The AFSSVS shall provide continuous visible and momentary audible alarms at the supervisory and maintenance positions and other locations to be identified at the time of order whenever the power remaining in the reserve power system is insufficient for more than five minutes of continued operation, as measured on newly built and configured fully loaded systems.

f) The reserve power supply shall prevent venting of hazardous or corrosive gases into the atmosphere.

g) After restoration of main power, the reserve power supply shall be recharged at a sufficient rate such that it is available for full service (i.e., 20 minutes of power) within 2 hours after restoration of power.

h) Upon restoration of main AC power after total depletion of the reserve power supply, the AFSSVS shall restart automatically without requiring any operator intervention (e.g., to activate power switch, load software, or reset processors).

i) Operation of the AFSSVS shall not be degraded while the reserve power is partially or fully discharged, provided main AC power  within tolerances specified in Table 3-8 is available (i.e., as long as normal AC power is available, system can operate without batteries or with depleted batteries).

3.4.2.4   Grounding Systems 

Note:  The Government will furnish a multi-point earth ground and an ac power ground at all installations.

a) The AFSSVS grounding system shall prevent cross-coupling through the ground system.

b) The AFSSVS shall use centrally located grounding to prevent ground loops and shared 

impedance-coupling paths.

c) The AFSSVS shall use separate grounding networks for the following:

1) AC power ground;

2) Chassis ground;

3) Signal ground;

4) Trunk circuit ground.

d) These grounding networks shall be terminated on a grounding terminal block for either strap connection and/or further connection to the earth, AC, and signal grounds.

e) Bonding shall meet the requirements of section 3.9, FAA –STD-020B.
f) Grounding shall be in accordance with 3.11, Table IV, FAA-STD-019C and 3.8 of FAA‑STD‑020B.

Note: Figure 4, FAA-STD-019C provides notational information on a typical FAA facility grounding configuration.

3.4.2.5   Surge Protection

a) The AFSSVS shall protect all A/G and G/G circuits against high voltage damage caused by all power or lightning surges described in section 30, TIA/EIA-571-A.

1) The AFSSVS shall provide power and lightening surge protection for Level A, B, and C, described in section 308, TIA/EIA-571-A.
2) Testing of AFSSVS surge protection shall be consistent with IEC 1000-4-5.

b) The AFSSVS shall meet the requirements for protection agains high voltage power and lightening surges as required by FAA STD-020B.

c) In the event of any conflict between the requirements of FAA Std 020B and TIA/EIA-571-A, the most stringent requirement shall be applicable.

3.4.3   Mechanical Requirements

3.4.3.1   Module Removal And Insertion

a) The AFSSVS shall permit removal of all modules and printed circuit assemblies without causing damage to the modules, printed circuit assemblies, or any other equipment.

b) The AFSSVS shall permit the removal or insertion of each module while system power is on without damage to equipment or interruption of service to the operator on remaining modules.  

Note:  Mechanical interlocks or keyed elements may be used to disconnect power temporarily from modules or components during removal or insertion.

c) The AFSSVS shall use mechanical means (interlocks or keys) to prevent insertion or connection of plug-in modules that are incorrectly oriented.

d) When redundant modules are incorporated into a design or for radio frequencies having separate connections to a main/standby transmitter or receiver, the AFSSVS shall permit the removal of one of the redundant modules or removal of either main or standby radio interface without interruption of service to an operator on remaining modules.

3.4.3.2   Printed Circuit Assemblies

a) Terminology and definitions shall be in accordance with ANSI IPC-T-50.

b) Alignment, where required, shall be possible using standard tools.  

c) Alignment adjustments shall be accessible without  disassembly of the printed circuit assembly.

d) Printed circuit assemblies shall be manufactured in accordance with section 3.2.2.1.4 of FAA-G-2100F.

e) The AFSSVS shall not use wire wrap on printed circuit boards.

3.4.3.3   Cabinet And Frame Requirements

3.4.3.3.1   Cabinet And Frame Construction 

a) The equipment room cabinets and frames shall not exceed a height of 86 inches , a width of 36 inches spacing, and a depth of 30.5 inches.

b) The loading conditions of each fully equipped cabinet and frame shall not exceed an average weight distribution  greater than 125 lb/ft2.

c) The structural strength and rigidity of the cabinets and frames shall be such that normal handling in loading, shipping, unloading, and setting into position for installation does not result in any damage to the equipment.  

Note:  Removable equipment cabinet or frame-lifting devices (hooks, rings, etc.) may be installed for convenience to facilitate handling and installation.

d) Removal of equipment or modules or interchanging of equipment modules shall prohibit causing any deformation to the cabinets and frames.

e) Structural strength and rigidity of all cabinets shall be independent of any strength or rigidity provided by access doors.

f) Removable components up to 36 inches from the floor shall weigh 40 pounds or less.

g) Removable components between 36 inches and 86 inches from the floor shall weigh 37 pounds or less in accordance with FAA-G-2100F, section 3.3.6.3.

h) AFSSVS equipment, other than small parts or miscellaneous hardware, shall  not be placed above 86 inches from the floor.

i) AFSSVS cabinet/equipment installation shall provide working clearances in accordance with Article 110 of NFPA 70.

j) AFSSVS equipment room hardware shall fit within a 20x14 foot footprint.

3.4.3.3.2   Cabinet And Frame Prewiring

a) Each AFSSVS shall be provided with cabinet space, card cages, and wiring as ordered by the Government.

b) All cabinet wiring shall be provided with chafing protection in addition to the individual wire or cable insulation jackets.

c) Cable grounding shall be in accordance with FAA-STD-019C.

3.4.3.3.3   Cabinet And Frame Convenience Outlets

a) The AFSSVS shall provide at least two AC convenience outlets for each cabinet or frame (i.e., for use by technicians to power tools, test equipment, etc. during maintenance operations).

b) The AC convenience outlets shall be independent of the primary power source for the equipment within the cabinets and frames, and in accordance with FAA-G-2100F.
3.4.3.3.4   Cable Entrance And Exit

a) The AFSSVS shall provide access for interconnecting cables to enter through the top and bottom of the equipment cabinet.

b) Direct cabling shall not preclude installation of additional frames, card cages, or other such items that may be required for future expansion of the AFSSVS. 

Note:  Direct cabling through the side walls of cabinets, at least 6 inches above the floor, may be used within a subsystem where distance is considered a critical factor in circuit performance.

3.4.3.3.5   Distribution Panels

a) The AFSSVS shall be provided with a distribution panel to facilitate the interconnection of all cables to the Government equipment distribution frame(s).

b) The AFSSVS distribution panel shall accommodate all interface requirements.

c) Cables shall be provided to interconnect the distribution panel to the Government equipment distribution frame(s), panels, or junction boxes.

d) AFSSVS distribution panels shall accommodate the system capacity ordered by the Government.

e) Protector frames shall be provided as required by FAA-STD-020B.

3.4.3.3.6   Ventilation And Cooling

a) Each cabinet requiring forced ventilation:

1)  shall contain its own silent fan blower system, and 

2) shall require no external ducts.

b) The AFSSVS shall prohibit malfunctioning with access doors and plates open, and drawers extended for servicing, for up to 8 consecutive hours.

c) The AFSSVS cabinet shall allow air intake from below a raised floor.

1) The AFSSVS cabinet shall provide for intake from the floor level if a raised floor is not available.

d) Air intakes shall be provided with uniform air filters in accordance with section 3.1.3.5.1 of 

FAA-G-2100F in all equipment cabinets with filters to be replaceable using only common hand tools.

e) Ventilation exhaust openings:

1)  shall be through the top of the cabinet and 

2) shall direct the exhaust upward and away from personnel and other equipment.

3) shall not interfere with or be obstructed by cable routing.

f) For position equipment where fans are incorporated into the design, the position shall provide an indication of the failure of the fan module.

g) For each cabinet requiring forced ventilation, the AFSSVS shall report to the maintenance function any condition that causes a ventilation problem (e.g., blower failure, clogged filters).

3.4.3.3.7   Overheat Warning

a) The AFSSVS shall provide warning devices in each separate cabinet to indicate when the temperature exceeds the maximum safe operating temperature for the equipment within the cabinet.

b) The AFSSVS shall provide a visual indication of overheating for each cabinet, readily visible from the front cabinet exterior.

c) The AFSSVS shall provide a visible and momentary audible alarm at the supervisory and maintenance positions and other locations to be designated at time of order, whenever cabinets overheat.

3.4.3.3.8   Interconnection Cables

a) All interconnection cables and connectors required for factory testing, equipment site installation, checkout, acceptance testing, cutover, operation, and maintenance shall be compatible with both underfloor and overhead distribution and cable facilities provided by the Government.

b) All such cabling shall permit accessibility to equipment for test maintenance and replacement.

c) Cabling and wiring shall comply with section 3.3.1.3.4.26 of FAA-G-2100F; NFPA-70; and 

FAA-C-1217E.
d) All interconnecting cables shall be plenum-rated in accordance with NFPA-70 Articles 300-22 (c) and 800-53.

3.4.3.3.9   Cable Connectors

a) All cable connectors provideed on the equipment for making external connections shall be clearly identified on the plug-in side by labels descriptive of their specific function and by the proper reference designation.

b) Cable connectors shall be mechanically keyed to prevent incorrect installation and hookup.

c) The mating connector part (connector or plug) that is electrically energized shall contain female contacts.

d) All cable connectors shall be mechanically retained in place.

3.4.3.3.10   Cable-End Terminations

a) Signal cable end terminations shall be solderless, quick-disconnect terminal blocks or mass termination connectors.

b) Power cable terminations shall be screw-type terminal blocks, pressure contact terminal blocks, or locking connectors.

3.4.3.3.11   Power Cables

a) Voice and signaling circuits shall be protected from all AC power cables and wiring within the AFSSVS. 

b) Cabling shall include all junction boxes, fittings, and distribution equipment (switches and circuit breakers from Government power source to the AFSSVS primary power panel).

3.4.3.3.12   Nameplates And Product Marking

a) Identification of AFSSVS units shall be in accordance with FAA-G-2100F, section 3.3.3, with the exception of section 3.3.3.1.

3.4.3.3.13   Toxicity

a) The AFSSVS shall be constructed from materials of low toxicity, not having dangerous gasses due to fires or toxic effects when used under specified environmental conditions for operating and non-operating equipment.

3.4.3.3.14   Glass

a) All glass used in the equipment shall be shatterproof.

3.4.3.3.15   Fungus

a) The materials chosen shall be non-nutrient to fungus and insects, flame resistant, non-hygroscopic, and not adversely affected by the environmental conditions specified herein.

3.4.3.3.16   Plastics

a) Transparent plastics used in displays, selectors, backlighting, and related applications shall be capable of avoiding warpping, softening, discoloring, or otherwise being degraded in appearance or physical properties due to heat buildup encountered in normal operation.

3.4.3.3.17   Color And Finishes

a) All equipment racks and cabinets shall be fully painted on all exterior surfaces and corrosion protected on all interior surfaces (painting permitted).  

b) All surfaces shall be prime painted in a neutral color.  

c) The finish shall be a baked enamel paint or equivalent.  

d) All exterior surfaces shall be free from burrs and sharp edges.

3.4.3.3.18   Electronic Equipment Assembly Requirements

a) AFSSVS electronic equipment shall be assembled in accordance with section 3.2.2.1 of FAA-G-2100F.

3.4.3.3.19   Interchangeability

a) All assemblies, subassemblies, and replaceable parts of the AFSSVS that are intended to be identical in function, use, or application shall be fully mechanically and electrically interchangeable regardless of manufacturer or supplier.

3.4.4   RESERVED

3.4.5   Safety

a) The AFSSVS shall comply with system safety engineering principles in accordance with section 3.3.6 of FAA-G-2100F.

3.4.6   Environmental Endurance

3.4.6.1   Operating Environment

a) The AFSSVS shall suffer no degradation in performance when operated within the following ambient conditions.

1) Operational temperature range:  10 ºC to 40 ºC;

2) Relative humidity:  10% to 80% non-condensing;

3) Altitude:  up to 10,000 feet above sea level;

4) Maximum temperature gradient:  8.3 ºC per hour.

3.4.6.2   Nonoperating Environment

a) The AFSSVS shall suffer no damage when stored, transported, or left idle (without power) under the following ambient conditions:

1) Temperature range: -20 ºC to +70 º C;

2) Relative humidity: 0% to 100% including condensation;

3) Altitude: up to 50,000 feet above sea level.

3.4.7   Electromagnetic Compatibility

a) No system delivered under this specification shall cause electromagnetic interference with, or be affected by electromagnetic interference from, the AFSS at which it is installed.  

Note: “Electromagnetic interference” means any failure by AFSSVS to meet the functional and performance requirements of this specification, or impairment by AFSSVS of other systems’ performance, due to electromagnetic radiation.

3.4.8   Electrostatic Discharge Immunity

Note: “Electrostatic discharge” refers to the sudden transfer of static electric charge (built up through mechanical friction or other means)between the AFSSVS and external entities (including personnel), or within the AFSSVS.

a) The AFSSVS shall sustain no equipment malfunctions or operational errors when subjected to ESD pulses having the waveform in Figure 3-8 and the maximum current and voltage limits specified under Level 1 in Table 3-9 while under the communications test load described in Table 3-2 and with a human body contact model defined in section 6 of IEC 801-2.


Level
Direct injector

Air discharge
IPeaka
I30b
I60b

1
6

15
22.5
12.0
6.0


2
8

20
30.0
16.0
8.0


a. Within ± 10%


b. Within ± 30%

Table 3-9

Voltage And Current Limits For Electrostatic Discharge Testing


Severity level

Effect


0
Transient disturbances with no lasting effects


1
Not indicated as machine error, but recognized by operator as unsuccessful operation and can be corrected by operator with manual retry.


2
Indicated as machine error and can be corrected by operator with manual retry.


3
Indicated as machine error and must be corrected by system restart.


4
Critical error



a)
Undetected error.



b)
Loss of data



c)
Restart effort high.



d)
Operational safety affected.



e)
Equipment damage.

Table 3-10

Electrostatic Discharge Failure Criteria
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Figure 3-8

ESD Pulse Waveform

b) The AFSSVS shall not sustain equipment malfunctions greater than severity level 2 as specified in Table 3-10 when subjected to ESD pulses having the waveform in Figure 3-8 and the maximum current and voltage limits specified under level 2 in Table 3-9 while under the communications test load described in Table 3-2 and with a human body contact model defined in section 6 of IEC 801-2.

Note: For additional information regarding ESD testing, refer to section 3.2.1.2.

3.5   External Interface Requirements

3.5.1   Requirements

3.5.1.1   Communications Interfaces

3.5.1.1.1   Analog Transmission Plan

Note: The following AFSSVS Analog Transmission Plan is provided to simplify the definition of the various analog interface levels by defining fixed gains and losses within the system. This means that internal system performance goals and measurements can be completely defined and expressed without reference to specific external signals such as “test tone” signals.

Throughout this specification, power levels within the AFSSVS are expressed in dBm0 (decibels relative to one milliwatt at the zero transmission level point); these relative measures, together with the transmission plan below, completely define the corresponding absolute measures of any signal (in decibels relative to one milliwatt or dBm) at every other point of interest within the system. Any quantity Q expressed in relative measure can be converted to absolute measure by the following formula:

Q (in dBm) = Q (in dBm0) + TL

where TL is the transmission level of the point of interest, obtained from the transmission plan. For example, a signal that measures -4 dBm  injected at a -3 TL input point would be expressed as 

(-4 dBm) - (-3 TL) = -1 dBm0

This same signal appearing at a -16 TL output point would measure, in absolute terms 

(-1 dBm0) + (-16 TL) = -17 dBm

The same logic applies to relative and absolute measures on other bases (e.g., dBrn to dBrn0, dBrnC to dBrnC0).

In certain cases and under certain conditions identified elsewhere (e.g., A/G transmit audio compression, HS power limiting), the actual signal power provided at a system output may differ from the power that would be expected under this transmission plan.

This Analog Transmission Plan covers only signal gains and losses within the AFSSVS, and is not meant to refer directly or indirectly to external circuits or to transmission plans that cover them (i.e., AFSSVS Zero Transmission Level Point (0TLP) is not necessarily the telephone company 0TLP).

a) All analog communications interfaces of the AFSSVS shall conform to the following uniform transmission plan. The transmission level (TL) at each point specified below is the imputed fixed gain between that point and the defined zero transmission level point.

b) The input from the HS microphone element (at the point of connection to the AFSSVS) is defined as the reference zero transmission level point (0TLP) for the AFSSVS and shall therefore be at 0 TL.

c) The analog communications inputs and outputs shall be at the respective transmission levels shown in Figure 3-9.

d) For purposes of site adaptation, the AFSSVS shall permit the transmission level of certain interface points to be adjusted in accordance with section 3.5.2.1.4.
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Figure 3-9

Analog Transmission Plan Illustration

3.5.1.1.2 Call Progress Tones

a) Call progress tones (e.g., dial tone, busy tone, ringback tone) required by the AFSSVS shall be in accordance with EIA/TIA-464B-1996, section 4.7, with the following exceptions:

1) Reorder Tone cadence and tolerance:

a) OFF 250 ms +25/-50 ms (range of 200 to 275 ms)

b) ON 250 ms +25/-50 ms (range of 200 to 275 ms)

2) At each operational position:

a) The AFSSVS shall supply dial tone and zip tone (combined 350 Hz and 440 Hz tones): -9 dBm0 to -10 dBm0 combined;

b) The AFSSVS shall supply reorder tone and busy tone (combined 480 Hz and 620 Hz tones): 

-19 dBm0 ±1.5 dB per frequency; and

c) The AFSSVS shall supply ringback tone (combined 440 Hz and 480 Hz tones):

 -15 dBm0 ±1.5 dB per frequency.

3) The AFSSVS shall permit authorized personnel to adjust the call progress signal levels heard by the operator +2 dB to -10 dB from the settings defined in section 4.7 of TIA/EIA-464B-1996, and this specification.

3.5.1.1.3   RESERVED

3.5.1.1.4   Radio Equipment

a) The AFSSVS shall interface to local and remote radio equipment in accordance with section 3.5.4 of this specification, in quantities to be defined by the Government at time of order.

3.5.1.1.5   Remote Frequency Interlock Trunk

a) The AFSSVS shall interface to Government-furnished four-wire E&M trunks and four-wire tone-on-active trunks, for remote frequency interlock, in accordance with section 3.2.1.5.1.4 of this specification and in quantities and configurations to be identified by the Government at time of order.

3.5.1.1.6   Analog IP G/G Circuits

a) The AFSSVS shall interface with G/G circuits in accordance with section 3.5.2 of this specification, in quantities and configurations to be defined by the Government at time of order.

3.5.1.1.7   Administrative Telephone System (ATS)

Note: The AFSSVS may be required to connect to administrative telephones (PABX, key system, etc.) to place and receive inside (i.e., within the facility) and outside (i.e., on public networks) calls.

a) The AFSSVS shall interface to the Government furnished ATS in quantities to be defined at time of order by the Government.

b) The AFSSVS shall provide a recorder warning selectable on a per circuit basis.

3.5.1.1.8   Trunk Grouping

a) The AFSSVS shall provide trunk grouping and directionalization features for analog and digital G/G circuits having supervisory signaling and either incoming, outgoing, or both address signaling as follows:

1) The AFSSVS shall provide trunk groups having as few as two trunks.

2) The AFSSVS shall permit each trunk group to be configured as one of the following:

a) Incoming: 

1) The AFSSVS shall provide answer supervision on these trunks, and these trunks 

2) The AFSSVS shall prohibit being used to place outgoing calls.

b) Outgoing: 

1) The AFSSVS shall provide outgoing call supervision and 

2) The AFSSVS shall prohibit recognizing any incoming calls.

c) Two-way: 

1) The AFSSVS shall both answer incoming calls and permit outgoing calls to be placed.

d) For Government trunks where call signaling does not provide call type information (i.e., override or routine call), the AFSSVS shall permit each such trunk to be configured as processing either override or routine calls.

e) The AFSSVS shall use a circular idle line hunting algorithm that distributes outgoing calls evenly over all trunks in outgoing or two-way trunk groups.

f) The AFSSVS shall provide access to trunk groups via IA or DA.

g) Trunk grouping and configuration assignments shall be set through the system expansion and physical reconfiguration procedures in section 3.2.1.10.4.

Note:  All trunks within a trunk group will support identical features. 

3.5.1.1.9   Legal Voice Recording System

a) The AFSSVS shall interface to the legal voice recording system at a Government-provided distribution frame or demarcation point.

b) Signals provideed to the legal voice recording system by the AFSSVS:

1) shall have an interface impedance of 600 ohms nominal, balanced and isolated from ground;

2) shall have signal levels in accordance with the uniform Analog Transmission Plan.

c) The AFSSVS shall provide the capability for authorized FAA personnel to adjust the recorder interface level by ± 4 dB.

3.5.1.2   Operator Equipment

3.5.1.2.1   Headsets

a) The AFSSVS shall interface with GFE headsets having the physical and electrical characteristics identified in FAA-G-2603a 

b) The AFSSVS shall have a nominal input impedance of 50 ohms and 

c) The AFSSVS shall supply a microphone bias current of at least 10 mA into a 180 ohm load, but not to exceed 130 mA.

d) The AFSSVS shall provide a nominal output impedance of 600 ohms to the headset earpiece.

3.5.1.2.2   Handsets

a) The AFSSVS shall interface with GFE handsets having physical and electrical characteristics given in FAA-G-2603a for “G” style handset assemblies.

3.5.1.2.3   Footswitches

a) The AFSSVS shall interface with GFE footswitches, Linemaster 635-S and/or 645-S footswitches or equivalent.

3.5.1.2.4   Hand-Held Microphone

a) The AFSSVS shall provide a handheld microphone jack to each position when specified at time of order to accommodate a GFE handmike, National Stock Number (NSN)-5965-01-167-2259 which complies with FAA-E-2162 for electrical and acoustic performance.

3.5.1.2.5   Door Release

a) As directed by the Government at time of order, the AFSSVS shall provide momentary contact closures rated at a minimum of 1 ampere at 120 V AC or 2 amperes at 30 V DC to operate Government-furnished door unlock solenoids.

3.5.2   Analog G/G Communications Interfaces

This section defines the interface requirements between the AFSSVS and existing analog G/G trunks and circuits.

Note:  The Government expects most of the circuits to be terminated at the AFSSVS to be full-period dedicated lines in two-point and multi-point configurations. The AFSSVS must be able to operate with the variety of signaling and supervisory protocols employed by these lines.

3.5.2.1   Requirements

a) The AFSSVS shall, as ordered by the Government, provide interfaces conforming to each of the circuit and trunk types listed in Table 3-11.

	Audio
	Incoming
	Incoming
	Incoming
	Outgoing
	Outgoing

	Type
	Service
	Signaling
	Procedure
	Service
	Signaling

	2W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Loop start
	3.5.2.1.3.1

	
	
	3.5.2.1.2.7
	
	
	

	2W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Ground start
	3.5.2.1.3.2

	
	
	3.5.2.1.2.7
	
	
	

	2W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Loop + dial
	3.5.2.1.3.1/

	
	
	3.5.2.1.2.7
	
	
	3.5.2.1.3.9

	2W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Ground + dial
	3.5.2.1.3.2/

	
	
	3.5.2.1.2.7
	
	
	3.5.2.1.3.9

	2W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Voice
	3.5.2.1.3.5

	
	
	3.5.2.1.2.7
	
	
	

	2W
	Loop start
	3.5.2.1.2.2
	3.2.1.5.2.7
	20 Hz Auto
	3.5.2.1.3.3

	2W
	Loop start
	3.5.2.1.2.2
	3.2.1.5.2.7
	20 Hz Man
	3.5.2.1.3.4

	2W
	Loop start (as VOX) 
	3.5.2.1.2.2
	3.2.1.5.2.3
	20 Hz. Auto
	3.5.2.1.3.3

	2W
	Loop start (as VOX) 
	3.5.2.1.2.2
	3.2.1.5.2.3
	20 Hz. Man
	3.5.2.1.3.4

	2W
	Voice (as loop start)
	3.5.2.1.2.3
	3.2.1.5.2.3
	20 Hz. Man
	3.5.2.1.3.4

	2W
	Voice
	3.5.2.1.2.3
	3.2.1.5.2.3
	Voice
	3.5.2.1.3.5

	2W
	Loop start (as VOX)
	3.5.2.1.2.2
	3.2.1.5.2.3
	Voice
	3.5.2.1.3.5

	2W
	Loop + dial
	3.5.2.1.2.2/
	3.2.1.5.2.6
	20 Hz Auto
	3.5.2.1.3.3

	
	
	3.5.2.1.2.8
	
	
	

	2W
	Loop + dial
	3.5.2.1.2.2/
	3.2.1.5.2.6
	20 Hz Man
	3.5.2.1.3.4

	
	
	3.5.2.1.2.8
	
	
	

	2W
	None
	N/A
	N/A
	Voice
	3.5.2.1.3.5

	2W
	Voice
	3.5.2.1.2.3
	N/A
	None
	N/A

	4W
	Voice
	3.5.2.1.2.3
	3.2.1.5.2.3
	Voice
	3.5.2.1.3.5

	4W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	20 Hz Man
	3.5.2.1.3.4

	
	
	3.5.2.1.2.7
	
	
	

	4W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Loop
	3.5.2.1.3.1

	
	
	3.5.2.1.2.7
	
	
	

	4W
	20 Hz ring
	3.5.2.1.2.1/
	3.2.1.5.2.7
	Loop + dial
	3.5.2.1.3.1/

	
	
	3.5.2.1.2.7
	
	
	3.5.2.1.3.9

	4W
	SS dial
	3.5.2.1.2.6
	3.2.1.5.2.5
	SS dial
	3.5.2.1.3.8

	4W
	SS dial
	3.5.2.1.2.6
	3.2.1.5.2.5
	Voice
	3.5.2.1.3.5

	4W
	Voice
	3.5.2.1.2.3
	3.2.1.5.2.3
	SS dial
	3.5.2.1.3.8

	4W
	SS dial
	3.5.2.1.2.6
	3.2.1.5.2.5
	SS dial or voice
	3.5.2.1.3.8/

	
	
	
	
	
	3.5.2.1.3.5

	
	
	
	
	
	

	
	
	
	
	
	


Table 3-11 

AFSSVS Analog Circuit Types

	Audio
	Incoming
	Incoming
	Incoming
	Outgoing
	Outgoing

	Type
	Service
	Signaling
	Procedure
	Service
	Signaling

	4W
	E-Lead
	3.5.2.1.2.4
	3.2.1.5.2.7
	M-Lead
	3.5.2.1.3.6

	4W
	Tone-on-idle
	3.5.2.1.2.5
	3.2.1.5.2.7
	Tone-on-idle
	3.5.2.1.3.7

	4W
	Tone-on-active
	3.5.2.1.2.5
	3.2.1.5.2.7
	Tone-on-active
	3.5.2.1.3.7

	4W
	Tone-on idle/dial
	3.5.2.1.2.5/
	3.2.1.5.2.6
	Tone-on-idle + dial
	3.5.2.1.3.7/

	
	
	3.5.2.1.2.8
	
	
	3.5.2.1.3.9

	4W
	E-Lead + dial
	3.5.2.1.2.4/
	3.2.1.5.2.6
	M-Lead + dial
	3.5.2.1.3.6/

	
	
	3.5.2.1.2.8
	
	
	3.5.2.1.3.9

	4W
	Tone-on-idle + dial
	3.5.2.1.2.5/
	3.2.1.5.2.6
	Tone-on-idle
	3.5.2.1.3.7

	
	
	3.5.2.1.2.8
	
	
	

	4W
	Tone-on-idle
	3.5.2.1.2.5
	3.2.1.5.2.7
	Tone-on-idle + dial
	3.5.2.1.3.7/

	
	
	
	
	
	3.5.2.1.3.9

	4W
	E-Lead + dial
	3.5.2.1.2.4/
	3.2.1.5.2.6
	M-Lead
	3.5.2.1.3.6

	
	
	3.5.2.1.2.8
	
	
	

	4W
	E-Lead
	3.5.2.1.2.4
	3.2.1.5.2.7
	M-Lead + dial
	3.5.2.1.3.6/

	
	
	
	
	
	3.5.2.1.3.9

	
	
	
	
	
	

	
	
	
	
	
	


Table 3-11 (Continued)

AFSSVS Analog Circuit Types

3.5.2.1.1   Audio Type

a) The AFSSVS shall provide two-wire and four-wire interfaces.

3.5.2.1.2   Incoming Address (Call) Signaling

a) The AFSSVS shall accept the following incoming address (call) signaling as required for the circuits and trunks in Table 3-11. 

3.5.2.1.2.1   20 Hz Ring

a) The AFSSVS shall detect 20 Hz incoming ring voltage in accordance with TIA/EIA-464-B-1996, section 4.1.2.2.

3.5.2.1.2.2   Loop Start Detection

a) The AFSSVS shall detect loop start conditions initiated at the distant end of the circuit or trunk in accordance with TIA/EIA-464-B-1996, section 4.1.3.3.

3.5.2.1.2.3   Voice Page

a) The AFSSVS shall detect the presence and absence of audio signals transmitted from the distant end of the circuit or trunk in accordance with section 3.3.5.12.
1) The AFSSVS shall activate all voice activated ciruits in less than 15 ms after receipt of a voice signal.

2) The AFSSVS shall insure that incoming voice signals are not clipped, distorted, or lost.

3.5.2.1.2.4   E-lead

a) The AFSSVS shall detect Type I and Type II E-lead closures, as defined in TIA/EIA-464-B-1996, section 4.2.3, initiated at the distant end of the circuit or trunk.

3.5.2.1.2.5   Single Frequency

a) The AFSSVS must detect the presence and absence of single frequency (SF) tones transmitted from the distant end of the circuit or trunk in accordance with the following signal conventions:

1) Tone on idle:

a) The AFSSVS shall detect and process 2600 ±15 Hz SF in accordance with AT&T PUB 43201A, section 10, section 3.0.

b) The AFSSVS shall detect and process 2400 ± 15Hz SF in accordance with AT&T PUB 43201A, section 10 section 3.0 using a valid single frequency tone within the 2400 ± 15 Hz band and the following criteria:

1) The receiver shall reject a 2350 Hz and 2450 Hz tone when applied from -37dBm0 to 

-1 dBm0 level, and

2) The band elimination filter shall have an insertion loss of at least 50 dB from 2385 Hz to 2415 Hz.

2) Tone on active:

a) The AFSSVS shall detect 2600 Hz SF in accordance with AT&T PUB 43201A, section 10, section 3.0 excluding subsection 3.07, and process SF calls in accordance with this citation except that the on-hook state is defined as the absence of SF tone, and off-hook state is defined as the presence of SF tone.

b) The AFSSVS shall detect 2400 Hz SF in accordance with AT&T PUB 43201A, section 10, section 3.0 as modified in b), excluding subsection 3.07, and process SF calls in accordance with this citation except that the on-hook state is defined as the absence of SF tone, and off-hook state is defined as the presence of SF tone.

Note:  AT&T PUB 43201 assumes a +7/-16 TL interface; absolute power measurements must be translated to the AFSSVS TL of the circuit or trunk under consideration.

3.5.2.1.2.6   Selective Signaling (SS Dial)

a) The AFSSVS shall accept selective signaling tone bursts transmitted from the distant end of the circuit or trunk.

b) The AFSSVS shall detect selective signaling tones from the distant end of the circuit or trunk in accordance with requirements defined in FAA-STD-054 Table 3-2.

3.5.2.1.2.7   Ring Trip Detection

a) The AFSSVS shall detect call answer in presence of outgoing ring per section 3.5.2.1.3. in accordance with TIA/EIA-464-B-1996, section 4.5.4 and 4.5.5.

3.5.2.1.2.8   Receiving Dial

a) The AFSSVS shall receive and process address signaling provided by trunks and circuits in accordance with the following and as ordered by the Government:

1) DTMF–Accept DTMF address digits using receivers meeting the characteristics in TIA/EIA-464-B-1996, section 6.1.3.
2) Dial pulse–Accept dial pulse address signaling

3.5.2.1.3   Outgoing Call Signaling

a) The AFSSVS shall initiate the following outgoing call signaling as required for the circuits and trunks in Table 3-11.

3.5.2.1.3.1   Loop Supervision

a) The AFSSVS shall initiate loop start upon seizure of the idle circuit by the operator in accordance with TIA/EIA-464-B-1996, section 4.1.2.4.

3.5.2.1.3.2   Ground Start

a) The AFSSVS shall initiate ground start upon seizure of the idle circuit by the operator in accordance with TIA/EIA-464-B-1996, section 4.1.1.4.

3.5.2.1.3.3   20 Hz Automatic Ring

a) The AFSSVS shall automatically provide 20 Hz outgoing ring voltage between 75 to 100 V rms, with a terminating impedance of 8000/N ohms (as designated by the Government) upon seizure of the idle circuit by the operator.

Note: N = number of station ringer equivalence with which the AFSSVS is designed to work.

b) AFSSVS automatic ringing shall comply with the provisions of TIA/EIA-464-B-1996, section 4.5.3.1.
3.5.2.1.3.4   20 Hz Manual Ring

a) The AFSSVS shall automatically provide 20 Hz outgoing ring voltage between 75 to 100 V rms, with a terminating impedance of 8000/N ohms (as designated by the Government) upon activation by the operator of a manual ring selector on circuits previously seized by the operator.

b) Manual ring voltage shall comply with TIA/EIA-464-B-1996, section 4.5.3.2.2.

3.5.2.1.3.5   Voice Activated Lines

a) The AFSSVS shall seize (open) any circuit designated by the Government as a voice call line, when the operator activates the line by operating a selector designated for the circuit.

b) The AFSSVS shall transmit the voice from the operator’s HS into the circuit whenever the circuit has been activated by the operator.
3.5.2.1.3.6   M-lead

a) The AFSSVS shall initiate Type I and Type II M-lead signaling meeting the requirements defined in TIA/EIA-464-B-1996, section 4.2.3.

3.5.2.1.3.7   Single Frequency

a) The AFSSVS must provide single frequency (SF) signaling in accordance with the following signaling conventions:

1) Tone on idle:

a) The AFSSVS shall transmit 2600 ± 5Hz SF in accordance with AT&T PUB 43201A, section 10, section 2.0 except that the transmit tone power shall be -20 dBm0 ± 1 dB at all times.

b) The AFSSVS shall transmit 2400 ± 5Hz SF in accordance with AT&T PUB 43201A, section 10, section 2.0 with the following criteria:

1) The SF frequency shall be 2400 ± 5 Hz, and

2) The transmit tone power shall be -20 dBm0 ± 1 dB at all times.

2) Tone on active:

a) The AFSSVS shall transmit 2600 Hz SF in accordance with 1) except that the on-hook state is defined as the absence of SF tone, and off-hook state is defined as the presence of SF tone.

b) The AFSSVS shall transmit 2400 Hz SF in accordance with b) except that the on-hook state is defined as the absence of SF tone, and off-hook state is defined as the presence of SF tone.
Note: AT&T PUB 43201 assumes a +7/-16 TL interface; absolute power measurements must be translated to the AFSSVS TL of the circuit or trunk under consideration.

3.5.2.1.3.8   Selective Signaling (SS Dial)

a) The AFSSVS shall provide SS-4 selective signaling tones corresponding to two or three digit station numbers dialed by the operator, and meeting the requirements defined in FAA-STD-054 Table 3-2 and section 3.3.7.

b) The AFSSVS must meet the following requirements on all selective signaling systems;

1) Upon initiation of the dialing sequence by the operator the AFSSVS shall lockout all other positions (station sets) and prevent any inteference (including operator voice) during dialing.

a) The lockout system described in 1) above shall exist until all ( 2 for a 2 digit system and 3 for a 3 digit system) digits have been dialed or until six seconds ( the time allowed for dialing the second or third digit) have elapsed.

2) The AFSSVS shall provide two digit selective signaling systems, as ordered by the Government, capable of providing a maximum of 81 station codes.

3) The AFSSVS shall provide three digit selective signaling systems, as ordered by the Government, capable of providing a maximum of 729 station codes.

c) The AFSSVS shall permit authorized personnel to adjust the standard FSK tones level as specified in FAA-STD-054, Table 3-2 from +5 dB to -12 dB.

Note: Selective signaling information can be found in AT&T Standard SS-1 Selective Signaling System, section 982-325-100, Issue 3, December 1968; AT&T Standard SS-1A Selective Signaling System, section 982-326-100, Issue 1, May 1969; and, AT&T Standard SS-4, Selective Signaling System, section 480-623-001, Issue 4, May 1982. 

3.5.2.1.3.9   Sending Dial

a) The AFSSVS shall send address signaling to trunks and circuits in accordance with the following and as ordered by the Government:

1) DTMF:

a) The AFSSVS shall generate DTMF address digits using generators meeting characteristics in TIA/EIA-464-B-1996, sections 4.6.2.3 and 4.6.2.5.

2) Dial pulse:

a) The AFSSVS shall generate dial pulse address signaling into the following interfaces:

3) Loop start and ground start:

a) The AFSSVS shall provide dial pulse address signaling to the line or trunk in accordance with TIA/EIA-464-B-1996, section 4.6.1.;

4) E&M:

a) The AFSSVS shall send dial pulse address digits into E&M interfaces in accordance with TIA/EIA-464-B-1996, section 4.2.3.4.1.;

5) Tone on idle SF:

a) The AFSSVS shall send dial pulses to SF interfaces in accordance with E&M procedures defined in section 3.5.2.1.3.6, where M-lead active (off-hook) is absence of tone, and M-lead release (on-hook) is presence of tone;

6) Tone on active SF:

a) The AFSSVS shall send dial pulses to SF interfaces in accordance with E&M procedures defined in section 3.5.2.1.3.6, where M-lead active (off-hook) is presence of tone, and M-lead release (on-hook) is absence of tone;

7) SS:

a) The AFSSVS shall send dial pulse digits to SS interfaces in accordance with selective signaling in section 3.5.2.1.3.8.; and,

8) CO/PABX:

a) The AFSSVS shall send dial pulse digits to CO/PABX interfaces in accordance with 

EIA-TIA-464A-1, section 4.1.2.4.

3.5.2.1.4   Audio Transmission Requirements

3.5.2.1.4.1   AFSSVS-To-Trunk Requirements

a) For transmission from the AFSSVS to trunks or circuits balanced to ground with ground isolation,

1) The AFSSVS shall transmit into an assumed nominal impedance of 600 ohms for two-wire and four-wire trunks and circuits, with an option of 900 ohms for two-wire trunks and circuits.

2) The AFSSVS shall transmit at the appropriate power level for the trunk or circuit as given in the Analog Transmission Plan.

3) For site adaptation:

a)  The AFSSVS shall provide a range of adjustment of output power level between +12 dB and 

-16 dB relative to the level at the zero transmission level point specified in the Analog Transmission Plan, and 

b) The AFSSVS shall permit qualified Government personnel to make this adjustment.

3.5.2.1.4.2   Trunk-to-AFSSVS Requirements

a) For transmission to the AFSSVS from trunks or circuits balanced to ground with ground isolation:

1) The AFSSVS shall provide a nominal impedance of 600 ohms for two-wire and four-wire trunks and circuits, with an option of 900 ohms for two-wire trunks and circuits;

2) The AFSSVS shall receive at a the appropriate power level for the trunk or circuit as given in the Analog Transmission Plan.

3) For site adaptation, the AFSSVS shall provide a range of adjustment of input power level between +12 dB and -16 dB relative to the level at the zero transmission level point specified in the Analog Transmission Plan, in such a manner as to permit qualified Government personnel to make this adjustment

Note: The AFSSVS can support zero loss lines by means of the above adjustments.

3.5.2.1.5   Central Office Caller Identification

a) The AFSSVS shall provide means to decode and display Automatic Number Identification (ANI) that may be provided by the local central office on each circuit that is accessible via the public network.

b) The AFSSVS shall decode Calling Number Delivery (CND) and Calling Name Delivery (CNAM) from the local central office in accordance with Bellcore GR-30-CORE and SR-TSV-002476.

c) The AFSSVS shall accept either Single Data Message Format or Multiple Data Message Format data packets.

Note:  The AFSSVS need not support Caller ID on Call Waiting (CIDCW).

d) When the AFSSVS receives a Single Data Message Format (SDMF) data packet from the central office containing the calling party number:

1) The AFSSVS shall display at an operational position the calling party ID number, and

2) The AFSSVS shall prohibit the display of the date and time of the call.

e) When the AFSSVS receives a Multiple Data Message Format (MDMF) data packet from the central office:

1) The AFSSVS shall display at an operational position the calling party ID number; 

2) The AFSSVS shall prohibit the display of the date and time of the call; and

3) The AFSSVS shall display reason for no calling party number/name when supplied by the terminating switch (e.g., unknown or private).

f) The AFSSVS shall withhold call notification to the operational position (e.g., chime the position) until calling party ID has been received from the terminating switch or upon reception of the second ring cycle on those trunks classmarked to receive caller ID.

g) If the AFSSVS receives an invalid caller ID message from the terminating switch, the AFSSVS shall display an error message at the operational position instead of the caller ID.

3.5.3   Digital G/G Communications Interfaces

This section describes digital communications interfaces for the AFSSVS. The AFSSVS must interface with existing FAA analog G/G trunks and circuits.  AFSSVS analog A/G and G/G interfaces must be capable of interfacing with digital transmission facilities for transport between facilities and equipment. The AFSSVS must also provide the capability for a full transition to an all digital transmisssion network.

Note:  This section describes several Pre-Planned Product Improvements (P3I) for AFSSVS G/G communications.

Note:  The following requirements apply to the AFSSVS presently being  specified. Additional requirements will be generated when this P3I is elected for full implementation.

3.5.3.1   DS1 And ISDN Interfaces

3.5.3.1.1   DS1

a) The AFSSVS shall have the capability to be upgraded to interface to DS1 circuits as described below.

3.5.3.1.1.1   Interface Requirements

a) The AFSSVS will provide DS1 interfaces as ordered by the Government

b) DS1 interfaces will be capable of interfacing with the total number of legacy Ground to ground and air to ground interfaces

c) AFSSVS DS1 interfaces will that meet all the requirements defined in section 4.3.1.1,  and Figures 21 and 22, TIA/EIA-464-B-1996.

d) The AFSSVS will provide Line Build Out (LBO) networks that meet the requirements of section 4.3.1.2.1, TIA/EIA-464-B-1996.

e) The AFSSVS will prohibit applying any power except signal power to the network interface.

f) If simplexed power, provided by the digital line carrier is provided, the AFSSVS simplexed power at the interface will be 1.5 watts or less.

1) The AFSSVS will be capable of meeting the simplexed power requirement when tested using the conditions defined in section 4.3.1.2.2, TIA/EIA-464-B-1996

g) The AFSSVS DS1 interface will provide an impedence of 100 ohms, at 772 kHz, 

h) The ASSVS will provide a longitudinal balance greater than 35 dB in all transmit and receive paths from 50 kHz to 1.544 MHz , on all DS1 lines.

i) The AFSSVS will provide a DS1 signal with a pulse density, except for the quasi-random signal, conforming to the following;

1) In each window of 8 (n+1) bits, where “n” can equal 1 through 23, there will be at least n “ones” present.

2) There will  be no more than 15 consecutive “zeros”.

3.5.3.1.1.2   DS1 Synchronization

a) AFSSVS DS1 synchronization will meet the requirements in section 4.3.1.5, TIA/EIA-464-B-1996.

3.5.3.1.1.3   DS1 Line code

a) AFSSVS DS1 line coding will meet all the requirements in section 4.3.1.6, TIA/EIA-464-B-1996.

1) AFSSVS line coding will include the capability for Alternate Mark Inversion (AMI) and/or Bipolar Eight Zero Substitution (BZ8S).

3.5.3.1.1.4   DS1 Signal Formats

a) AFSSVS signal formats will meet all the requirements in section 4.3.2, TIA/EIA-464-B-1996.
1) The AFSSVS will support Superframe Framing (SF) used by D-4 channel banks and Extended Superframe Framing Format (ESF)

3.5.3.1.2   ISDN Interfaces

a) The AFSSVS shall have the capability to be upgraded to provide ISDN Primary Rate Access  (PRA).

1) AFSSVS primary rate access will meet all the requirements in section 4.4.1.2, 4.4.1.3, and 4.4.1.4, TIA/EIA-464-B-1996.

3.5.3.2   Full Transition To A Digital Interface
3.5.3.2.1   Fully Digital Interface

a) The AFSSVS shall be capable of being upgraded to provide the capability to interface all G/G circuits to a digital communications network

b) The AFSSVS shall be capable of being upgraded such that: 

1) The call set-up and release services provided by the digital interfaces shall appear to the ATC specialist at the operational positions as virtually identical to the services provided by the analog interfaces described in section 3.5.2.

3.5.4   Air-Ground Communications Interfaces (Local And Remote Equipment).

This section is intended to summarize the characteristics of the radio. The basic requirements presented here are intended to make the AFSSVS adaptable to a variety of radio control arrangements. 

Figure 3-10 provides a functional illustration of the typical radio interface.
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AFSSVS Functional Interfaces To Radio Equipment

3.5.4.1   Functional Requirements

3.5.4.1.1   Audio Signals

3.5.4.1.1.1   Transmit Audio

a) The AFSSVS shall provide an audio signal to each radio transmitter comprising the radio frequency interface (i.e., main transmitter and standby transmitter) as specified by the Government at time of order and as selected by the operator.

3.5.4.1.1.2   Receive Audio

a) The AFSSVS shall accept an audio signal from each radio receiver comprising the radio frequency interface (i.e., main receiver and standby receiver) as specified by the Government at time of order and as selected by the operator.

3.5.4.1.2   Control Signals

3.5.4.1.2.1  Voltage Keying

a) As directed by the Government at time of order: 
1) The AFSSVS shall provide +24 VDC at the radio IDF demarcation frame to be used as the voltage source for the radio keying options and main/standby transfer, and 

2) The AFSSVS shall provide +48 VDC at the radio IDF demarcation frame to be used as the voltage source for the radio keying options and main/standby transfer. 

3.5.4.1.2.2   Push-To-Talk (PTT) Control 

a) The AFSSVS shall provide a circuit for PTT control corresponding to the state of PTT devices operated by appropriate AFSSVS operators.  

b) This signal shall have the following two states:  

1) PTT on, and 

2) PTT off.

Note: The PTT circuit is always required for interfaces to A/G transmitters.

3.5.4.1.2.3   Main/Standby Transmitter Selection (M/S TX SELECT)

a) The AFSSVS shall as directed by the Government at time of order provide a circuit for switchover between main and standby radio transmitters, corresponding to selections made by appropriate AFSSVS operators.  

b) This signal shall have the following two states:  

1) select main transmitter, and 

2) select standby transmitter.

3.5.4.1.2.4   Main/Standby Receiver Selection (M/S RX SELECT)

a) The AFSSVS shall as directed by the Government at time of order provide a circuit for switchover between main and standby radio receivers, corresponding to selections made by appropriate AFSSVS operators.  

b) This signal shall have the following two states:  

1) select main receiver, and 

2) select standby receiver.

3.5.4.1.2.5   Confirmation Signals 

3.5.4.1.2.5.1    PTT Confirmation

a) The AFSSVS shall as directed by the Government at time of order provide an interface circuit to detect PTT confirmation (PTTC) signal from the radio control interface.  

b) This signal shall have the following two states:  

1) PTT request accepted, and

2) PTT inactive.

3.5.4.1.2.5.2   Main/Standby Transmitter Confirmation

a) The AFSSVS shall as directed by the Government at time of order provide an interface circuit to detect M/S transmitter confirmation (M/S TX C)) signal from the radio control interface.  

b) This signal shall have the following two states:  

1) transmitting on main, and 

2) transmitting on standby.

3.5.4.1.2.5.3   Main/Standby Receiver Confirmation

a) The AFSSVS shall as directed by the Government at time of order provide an interface circuit to detect M/S receiver confirmation (M/S RX C) signal from the radio control interface.  

b) This signal shall have the following two states: 

1) receiving on main, and 

2) receiving on standby.

3.5.4.1.2.5.4   PTT Lockout

a) The AFSSVS shall as directed by the Government at time of order provide an interface circuit to detect PTT lockout (PTTLO) signal from the radio control interface.  

b) This signal shall have the following two states:  

1) PTT active at other facility , and 

2) PTT inactive at other facility.

3.5.4.2   Design Requirements

3.5.4.2.1   Audio Signals

3.5.4.2.1.1   Transmit Audio (Normal)

a) For transmission from the AFSSVS to the radio transmitter (or intermediate signaling equipment), 

1) The AFSSVS shall provide to each transmitter interface a nominal 600 ohm center tapped transformer arrangement capable of passing up to 60 mA DC current in support of simplex PTT keying as specified in section 3.2.1.5.1.2.3, while meeting the audio performance requirements of section 3.3.5.

2) The AFSSVS shall transmit at the appropriate power level as given in the Analog Transmission Plan.

3) For site adaptation:

a)  The AFSSVS shall provide a range of adjustment of output power level between +12 dB and 

-16 dB relative to the level at the zero transmission level point (0TLP) specified in the Analog Transmission Plan, and 

b) The AFSSVS shall permit qualified Government personnel to make this adjustment.

3.5.4.2.1.2   Transmit Audio (Compressed)

a) As directed by the Government at time of order, the AFSSVS shall provide compression of outgoing audio for each interface to A/G transmitters.

b) The audio compression, when active, shall maintain a constant audio level of 0 dBm0 at the transmitter interface over an audio level of -25 dBm0 to + 3 dBm0.

c) For any step increase of audio level within the range specified in (b) above, the audio compression, when active, shall reach 0 dBm0 ± 1 dB within 5 milliseconds.

d) For any step decrease of audio level within the range specified in (b) above, the audio compression, when active, shall reach 0 dBm0 ± 1 dB within 2 seconds.

e) The AFSSVS shall provide a means for qualified Government personnel to disable the audio compression circuitry for maintenance purposes.

3.5.4.2.1.3   Receive Audio

a) For transmission to the AFSSVS from the radio receiver (or intermediate signaling equipment),

1) The AFSSVS shall provide a nominal impedance of 600 ohms.

2) The AFSSVS shall receive at a the appropriate power level as given in the Analog Transmission Plan.

3) For site adaptation:

a)  The AFSSVS shall provide a range of adjustment of input power level between +12 dB and 

-16 dB relative to the level at the zero transmission level point specified in the Analog Transmission Plan, and 

b) The AFSSVS shall permit qualified Government personnel to make this adjustment.

3.5.4.2.1.4   Receiver Audio Routing

a) While the associated transmitter interface has PTT active, the AFSSVS shall provide the following two audio routing options for each radio interface:

OPTION 1:

1) During mute receiver: 

a) The AFSSVS shall mute (i.e., disconnect) audio from the active (i.e., main or standby) radio receiver and 

b) The AFSSVS shall prohibit providing a squelch break indication to the operator position regardless of the receiver squelch state.

OPTION 2:

2) With local sidetone: 

a) The AFSSVS shall mute (i.e., disconnect) audio from the active (i.e., main or standby) radio receiver,

b) The AFSSVS shall prohibit providing a squelch break indication to the operator position regardless of the receiver squelch state, and

c) The AFSSVS shall provide transmit audio on the associated receive path.

Note: Above “loopback” option permits positions monitoring a frequency to hear both sides of a conversation.

b) While the associated transmitter does not have a PTT active, the AFSSVS shall prohibit alterring the audio received on the active receiver (i.e., main or standby).

c) The option specified in (a)(1) above shall be the default unless specified otherwise by the Government at time of order.

d) The AFSSVS shall permit qualified Government personnel to change the audio routing option in effect.

3.5.4.2.1.5   Control Signals - Electrical Characteristics

a) The AFSSVS shall provide relay contact closures to operate control circuits as shown in Figure 3-11.

b) Each contact closure shall support up to 60 VDC at up to 60 milliamperes, and maximum leakage current of 100 microamperes.

c) Each such contact closure shall provide either normally-open (NO) or normally-closed (NC) contacts.

3.5.4.2.1.6   Confirmation Signals – Electrical Characteristics.

a) The AFSSVS shall detect as a logic “one”, a voltage on the confirmation signal lead between +2 and +12 VDC.

b) The AFSSVS shall detect as a logic “zero”, a voltage on the confirmation signal lead between 0 and +0.8 VDC.

c) The AFSSVS shall exhibit an input impedance of at least 10 K ohms on each confirmation signal leads.
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Figure 3-11 

Typical Radio Control Circuit Arrangememnts

3.5.4.2.1.7   Control & Confirmation Signals – Logical Characteristics

a) The AFSSVS shall provide control signals and accept confirmation signals in accordance with the logical conventions of  Table 3-12.

b) For normally open control signals, closed relay circuit: 

1) shall be considered to represent the “ON” state of each circuit, and an open relay circuit, and

2) shall represent the “OFF” state of the circuit.

c) For normally closed control signals, open relay circuits: 

1) shall be considered to represent the “ON” state of each circuit, and closed relay contacts, and

2) shall represent the “OFF” state of each circuit.

d) For confirmation signals: 


Logical state
Corresponding circuit
Circuit state

PTT on
PTT
ON


PTT off
PTT
OFF


Select main transmitter
M/S TX SELECT
OFF


Select standby transmitter
M/S TX SELECT
ON


Select main receiver
M/S RX SELECT
OFF


Select standby receiver
M/S RX SELECT
ON


PTT request accepted
PTTC
ON


PTT inactive
PTTC
OFF


Transmitter on main
M/S TX C
OFF


Transmitter on standby
M/S TX C
ON


Receiver on main
M/S RX C
OFF


Receiver on standby
M/S RX C
ON


Other site PTT active
PTTLO
ON


Other site PTT inactive
PTTLO
OFF

Table 3-12

Logical Characteristics of Radio Control Signals

1) logic 1 shall represent “OFF” state, and 

2) logic 0 shall represent “ON” or active state.

3.5.4.3   Connections

a) The AFSSVS shall make each interface available at a distribution frame provided by the Government.  

b) The AFSSVS installation shall include the connection to Government-furnished batteries and grounding networks for radio control.

Note:  Pinouts, frame connections, connector types, and other related data vary by site and will be provided at time of order or at time of installation.

3.5.4.4   Digital A/G Communication Interface

This section discusses Very High Frequency Digital Link Mode 3 (VDL Mode 3) system operations. VDL Mode 3 (VDLM3) provides functionally simultaneous voice and data communications between airborne and ground-based users.  VDL Mode 3 is based upon TDMA technology and is primarily sector based with dedicated circuits for each user group. At the physical layer VDL Mode 3 system architecture is consistent with International Civil Aviation Organization (ICAO) VDL Mode 2. VDL Mode 3 will be implemented by the NEXCOM program.

Note: Further information on VDL Mode 2 and VDL Mode 3 may be obtained from the ICAO Standards and Recommended Practices (SARPS) for VDL Mode 2 and VDL Mode 3

This section describes a P3I requirement for AFSSVS A/G communications through VDL Mode 3 NEXCOM.

Note:  The following requirements apply to the AFSSVS presently being  specified. Additional requirements will be generated when this P3I is elected for full implementation.

When the A/G communications transitions to the Next Generation A/G System (NEXCOM), which uses time division multiple access (TDMA) channel multiplexing radios, one 25 kHz frequency assignment can provide up to four voice and radio channels.  The interface to the A/G radios will change from today’s architecture.
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Figure 3-12 

NEXCOM Proposed Architecture (Notional)

Figure 3-12 shows the transition to the NEXCOM architecture.  The white boxes in the block diagram, Figure 3-12, represent the current architecture.  Currently radios either connect directly to the voice switch (local radios), or via the RCE (radio control equipment), which combines voice and radio control signals for transmission over the ground communications network.  The interface signals from and to the voice switch are analog 3 kHz voice and DC control signals.  Standby radios are shown in light gray.

The future architecture, represented by dark boxes, introduces a VHF multimode digital radio (MDR) that is driven by a radio interface unit (RIU); the RIU is required to perform the digital operation.  At the voice switch a ground network interface (GNI) is introduced.  The GNI combines voice, control signals and data for transmission from the voice switch to the RIU, either through a ground communications network or directly to local RIUs. The voice channel interface will be optionally1) analog 3kHz, 2)  64 kbps PCM, 3) 128 kbps linear PCM. The control and information signals (PTT, transmitter select main or standby, select receiver select main or standby, squelch break) will be in the same format as provided to the RCE.

The NEXCOM system is not completely specified yet, hence the interface from GNI to the voice switch is not described in detail.  For now it is sufficient to know that the voice channels could be  digital PCM.  Currently the options to interface to the NEXCOM vocoder  (A/G digital voice will be compressed to 4.8 kbps) are analog voice (in order to pre-filter background noise before compression) or 128kbps linear PCM.  Mu-law companded PCM voice could be linearized in the GNI.  Hence it is important that the options for the A/G voice interface be kept open.

The control signals need to provide at least the functions currently provided by the RCE and given in Table 3-12.

3.5.4.4.1   Requirements

a) The AFSSVS shall have the capability to being upgraded to have a future interface to the NEXCOM GNI.

b) The AFSSVS shall have the capability to be upgraded to provide VDL Mode 3 interfaces.

4.0   VERIFICATION REQUIREMENTS

4.1   Verification Methods

Compliance with each requirement of this specification shall be verified by one or more of the following methods as indicated in the verification requirements traceability matrix in Appendix A: 

a) Test shall be defined as taking quantitative measurements of system response to pre-defined stimuli. These measurements are taken with standard laboratory equipment (e.g., voltmeter, thermometer) according to scenarios identified in the contract or subordinate documentation, and are then analyzed to ascertain compliance with requirements (examples: measuring the degree of harmonic distortion present in a transmission path).

b) Demonstration shall be defined as making qualitative observations of system behavior in response to pre-defined stimuli. The observers (who may or may not require specialized training or experience) will report whether or not the system complies with requirements (examples: demonstration that displays are visible in pre-defined conditions of ambient lighting; demonstration that system can originate ringdown calls).

c) Inspection shall be defined as visual examination of the system by observers (who may or may not require specialized training or experience) who will report whether or not the system complies with requirements (examples: inspecting parts for proper manufacturing procedures; inspecting the system to verify that it can support the required number of positions).

d) Analysis shall be defined as mathematically modeling the system according to accepted techniques by analysts who will ascertain compliance based on the results of their computations (examples: estimation of system reliability from part failure rate data; estimation of blocking probability based on processor loading analysis).

4.2   Specialized Verification Requirements

The following sections describe specialized verification procedures that will be used to validate certain requirements of the specification.

4.2.1   Electromagnetic Compatibility

4.2.1.1   FCC Part 15 Testing And Certification

a) The AFSSVS will be tested and certified to the standards defined in 47 CFR Part 15.
4.2.1.2   Electrostatic Discharge (ESD) Testing

a) The direct-injection test method will be the preferred method of testing equipment, with the air discharge method available as an additional method for insulated devices as defined in IEC 801-2 and ECMA TR/40.

1) The test method, test points, and number of test trials will be determined by the AFSSVS contractor and approved by the Government.

2) ESD testing will comply with the requirements defined in IEC-1000-4-2.

Note:  ECMA TR/40 and IEC 801-2 can be used as guidelines for test simulators, test method selection, test point selection, and the number of test trials.

4.2.2   System Maintainability Demonstration

a) A maintainability demonstration will be conducted on the AFSSVS to verify compliance with the requirements of this specification 

b) All faults (e.g. pre faulted modules, simulated faults, etc.) and demo participants will be approved by the Government.

4.2.3   Communications Traffic Load Generator, A Special Tool/Test Equipment

a)  A communications traffic load generator test tool shall be developed for placing the AFSSVS under the communications test load described in Table 3-2.

1) The communications load test tool shall have the capability of changing the load described in Table 3-2 from 50% to 100% of the values indicated.

2) The communications load test tool shall have the capability to designate the load distributed over circuits.

3) The communications load test tool shall have the capability to designate the load distributed over positions.

5.0   PREPARATION FOR DELIVERY

The AFSSVS will be delivered in accordance with section F of the contract.

6.0   ABBREVIATIONS, ACRONYMS, AND SYMBOLS

	0TLP
	Zero transmission level point 

	A/G
	Air to ground

	AC
	Alternating current

	ACD
	Automatic call distributor

	AFSS
	Automated Flight Service Station

	AFSSVS 
	Automated Flight Service Station Voice Switch

	AGC
	Automatic Gain Control

	AMI
	Alternate mark inversion 

	ANI
	automatic number identification

	ANSI
	American National Standards Institute

	ATC
	Air traffic control

	ATCS
	Air Traffic Control Specialist

	ATS
	Administrative telephone system

	BZ8S
	Bipolar Eight Zero Substitution

	CA
	Common answer

	CFR
	Code of Federal Regulations

	CIDCW
	Caller ID on Call Waiting

	CNAM
	Calling Name Delivery

	CND
	Calling Number Delivery

	DA
	direct access

	dB
	Decibel 

	dBa
	Decibels adjusted. 

	dBm
	dB referenced to one milliwatt. 

	dBm0
	Power in dBm referred to or measured at a zero transmission level point (0TLP). 

	dBrn
	dB above reference noise

	dBrnC
	Weighted noise power in dBrn, measured by a noise measuring set with C-message weighting.

	dBSPL
	Decibels sound pressure level

	dB/ms
	Decibels per Millisecond

	DC
	Direct current

	DS 1
	Digital signal 1

	DTMF
	Dual-tone multifrequency 

	E&M
	E & M signaling: 

	ECMA
	European Computer Manufacturers Association

	EIA
	Electronics Industries Association

	ELT
	Emergency Locator Tone

	ESD
	Electro static discharge

	ESF
	Extended superframe

	FAA
	Federal Aviation Administration

	G/G
	Ground-to-ground

	GFE
	Government-furnished equipment

	GNI
	Ground Network Interface

	HS
	Headset and handset

	Hz
	Hertz 

	IA
	Indirect access

	IC
	Intercom

	ICAO
	International Civil Aviation Organization

	IDF
	Intermediate distribution frame

	IP
	Interphone

	ISDN
	Integrated services digital network

	kHz
	Kilohertz 

	lb/ft2
	Pound-force per square foot

	LBO
	Line Build Out 

	LRU
	Line replaceable unit

	LS
	Loudspeaker

	mA
	miliampre

	MDMF
	Multiple Data Message Format

	MDR
	Multimode Digital Radio

	M/S
	Main/standby

	MAO
	Mute all others

	MIC
	Microphone

	MIS
	Management information system

	ms
	Millisecond 

	MTBF
	mean time between failure

	NAS
	National Airspace System

	NEXCOM
	Next Generation A/G System

	NFPA
	National Fire Protection Association

	NIMS
	NAS Infrastructure Maintenance System

	NSN
	National Stock Number

	ºC
	Degrees Celsius 

	OSHA
	Occupational Safety and Health Administration

	OVR
	Override

	P3I
	Pre-planned Product Improvements

	PABX
	Private automated branch exchange

	PB
	phonetically balanced

	PBX
	Private Branch Exchange

	PCM
	Pulse-Code Modulation

	PRA
	Primary Rate Access

	PTT
	Push-to-talk

	PTTC
	Push To Talk Confirmation

	PTTLO
	Push To Talk Lock Out

	RCE
	Radio Control Equipment

	RIU
	Radio Interface Unit

	RX
	Receive

	SARPS
	Standards and Recommended Practices

	SDMF
	Single Data Message Format

	SF
	Single- frequency 

	SPL
	Sound Pressure Level

	SS
	Selective signaling

	TBS
	To Be Supplied (by the Government)

	TDMA
	Time-division multiple access

	TED
	Touch entry display

	TIA
	Telecommunications Industries Association

	TL
	Transmission level: 

	TX
	Transmit

	UL
	Underwriters Laboratories

	V
	Volts

	VA
	volt-amperes

	VDC
	Voltage, Direct Current

	VDL Mode 2
	Very High Frequency Digital Link Mode 2 

	VDL Mode 3
	Very High Frequency Digital Link Mode 3 

	VDLM3
	Very High Frequency Digital Link Mode 3 

	VHF
	Very High Frequency

	VOX
	Voice operated switch 

	V rms
	Voltage, Root Mean Square

	VRTM
	Verification Requirements Traceability Matrix


APPENDIX A

VERIFICATION REQUIREMENTS TRACIBILITY MATRIX (VRTM)

A-1.0
Verification Requirements Traceability Matrix (VRTM)
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