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1 Scope

This System Requirements Document (SRD) specifies the technical requirements for the design, production, installation, integration, performance, testing and acceptance of the Mission Operations Voice Enhancement (MOVE) system for specified National Aeronautics and Space Administration (NASA) and associated sites.  A major objective of NASA is to reduce cost of operations without increasing risk to successful space operations.  The MOVE project will replace existing voice systems utilizing a standardized Commercial-Off-The-Shelf (COTS) approach.  

This document establishes the basic operational parameters, functional criteria, and design objectives that will govern the design and packaging so that the MOVE will be able to provide mission voice services at participating NASA centers.  

All references to MOVE herein constitute the replacement voice system equipment for NASA.  

2 Related Documents

	Document
	Document Description

	290-04
	IP Operational Network (IONET) Access Protection Policy and Requirements, Rev. 2, dated May 2001

	ANSI T1.102-1993
	American National Standard for Telecommunications-Digital Hierarchy – Electrical Interfaces

	ANSI T1.315-2001
	Voltage Levels for DC-Powered Equipment Used in the Telecommunications Environment

	EIA-310-E
	Cabinets, Racks, Panels, and Associated Equipment

	ISO 9241
	Ergonomic requirements for office work with visual display terminals (VDTs)

	JSC-13365
	September 1993 Interface Control Document (ICD)

	NHB-6001.1(C)
	Requirements for Packaging, Handling, and Transportation for Aeronautical and Space Systems, Equipment, and Associated Components

	NPD 8710.2D
	NASA Safety and Health Program Policy

	NPR 2810.1
	Security of Information Technology, dated Aug 26,1999

	NPR 7120.5B
	NASA Program and Project Management Processes and Requirements

	NPR 8715.3
	Occupational Safety and Health Programs

	Telcordia-GR-1089-CORE
	Electromagnetic Compatibility and Electrical Safety Generic Criteria for Network Telecommunication Equipment, Issue 2, December 1997

	Telcordia-GR-487-CORE
	Generic Requirements for Electronic Equipment Cabinets, Issue 1, June 1996

	Telcordia-GR-63-CORE 
	Network Equipment Building System – Generic Equipment Requirements, Issue 02, April 2002 

	Telcordia-GR-78-CORE
	Generic Physical Design Requirements for Telecommunications Products and Equipment, Issue 1, September 1997

	IEEE 802.3
	CSMA/CD (ETHERNET) Standards

	IEEE 802.1
	Internetworking and Link Security


3 MOVE System overview

3.1 MOVE System Topology Overview 

The MOVE project includes replacing the mission voice switches, mission voice keysets, and Local Site Administrator (LSA) subsystem(s) at the NASA MOVE locations identified below. The MOVE system architecture shall be standardized at all sites and configured in accordance with requirements as defined in this document.   The MOVE locations have been organized into Core, Satellite, and Remote User Sites. 
The MOVE System Topology Overview is depicted in Figure 3-1.  
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Figure 3-1. MOVE System Topology Overview
3.2 Generic Site Architecture Overview
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Figure 3-2. Generic Site Architecture Overview
A Generic Site Architecture Overview is depicted in Figure 3-2.  Generic site architecture can represent a Core site or, in some cases, can represent a Satellite site.  Each core site will have a voice switch subsystem(s), Local Site Administrator (LSA) subsystem(s), and numerous end instruments. A satellite site will have a voice switch subsystem, numerous end instruments, and may or may not have a LSA subsystem.   At sites without an LSA subsystem, the LSA function will be performed remotely from another location.
 The voice switch subsystem provides a system for voice conferencing and internal/external voice distribution.. Sites with a large geographical sprawl may have additional equipment to distribute voice to remotely located end instruments.  The NASA Integrated Services Network (NISN), which is the NASA wide area network services provider, provides voice services between sites. The NISN WAN interface to satellite locations and remote user locations may be an industry standard voice T1, a data interface over which Voice over Internet Protocol (VoIP) can be implemented, or other industry standard interface.

The LSA subsystem provides the capability to configure voice conferences, add and remove users, and control user privileges.  In addition, data interfaces can be provided though the NISN network between the LSA at the core sites to provide remote status and control messages.

The End Instruments can consist of keysets, site-provided speakers, and recording subsystems that are operated by the users of the voice conferencing system for mission and simulation support. Although there are numerous end instruments that are denoted by this overview, the remainder of this document will focus on Keysets as the End Instruments.
4 Core Requirements

This section presents the detailed requirements for a MOVE system.  Multiple MOVE systems will be procured and installed at designated NASA MOVE locations per the detailed requirements.  Requirements identified with a “shall” constitute those requirements that are mandatory and essential to meeting project goals.  
4.1 System Design Requirements

a. The MOVE system shall contain a Voice Switch subsystem, a Local Site Administrator (LSA) subsystem and keyset instruments.

b. The MOVE system shall support multiple LSA subsystems that can be operated concurrently.

c. When multiple, concurrent LSA subsystems are in operation on the same MOVE switch, each LSA shall have the capability to access the same system configuration information in parallel.
d. 
e. The MOVE system shall have a system design life expectancy of at least 10 years.

f. The MOVE system shall be designed to operate with a duty-cycle of 24-hours per day, 7 days per week throughout the system life.

g. The MOVE system shall be comprised of COTS hardware, software, and firmware..

h. The MOVE system shall be comprised of EnergyStar compliant products where applicable.

i. The MOVE system shall provide the capability to control and monitor operations both:

1. Locally (same site, directly connected) 

2. Remotely (same or different site, remotely (network) connected)

j. 
k. The MOVE system shall have the following performance characteristics from end-user instrument to end-user instrument:

1. Frequency Response – Minimum bandwidth of 300 to 3400 Hz  -3 dB at the roll-off points

2. Total Harmonic Distortion – Less than 2% between 300 and 3400 Hz at 0 dBm

3. Attenuation for frequencies over 3500 Hz shall be 12db/decade minimum

4. -60 dB minimum cross talk isolation

5. -30 dB Signal, Noise, and Distortion (SINAD) C-Msg weighting

6. ITU-T G.711 compatible voice encoding/decoding for all user ports (keysets, T1, etc.) at a minimum

7. Maintain a 100-millisecond conference access connect time independent of the number of simultaneous requests. 
8. Keyset line key conference access not to exceed 100 milliseconds from the time of conference selection is pressed to the time keyset user port is physically connected to the designated conference.
l. The MOVE system shall be Simple Network Management Protocol (SNMPv3) compliant for the following:

1. To indicate up/down status of LSA workstation(s)

2. To indicate up/down status of the Voice Switch Subsystem(s)
m. The MOVE system shall include demarcation equipment (e.g., patch panels) capable of supporting the following:

1. T1 Interfaces

i) Isolation of MOVE switch T1 interfaces from external MOVE switch T1 connections.

ii) DS0 level receipt of tone and/or voice sources from external MOVE T1 connections in a non-intrusive manner to other DS0 channels on the same T1 interface.

iii) DS0 level insertion of tone and/or voice sources from external MOVE T1 connections.

2. Analog Interfaces

i) Isolation of MOVE analog interfaces from external MOVE analog connections.

ii) Insertion and receipt of tone and/or voice sources from external analog connections in a non-intrusive manner.

n. The MOVE system shall include all cabling required for the following connectivity:

1. Intra-switch equipment connections

2. Switch equipment to the vendor-provided T1 demarcation equipment

3. Switch equipment to the vendor-provided analog interface demarcation equipment

4. Switch equipment to LSA workstations equipment

5. Intra-LSA workstation connections

6. All power cables
o. The MOVE system shall validate change requests made by the user to a line key configuration against any user and resource constraints to verify appropriate privileges prior to the changes actually being implemented.
p. The MOVE system equipment shall meet the following physical design requirements:

Telcordia GR-78-CORE Generic Requirements for the Physical Design and Manufacture of Telecommunications Products and Equipment:


Section 2: Requirements for all products

Section 3: Materials and Finishes Requirements

Section 4: Separable Connector Requirements

Section 5: Wire and Cable Requirements

Section 6: Printed Wiring Board Requirements

Section 7: Printed Wiring Board Assembly Requirements

Section 8: Equipment Sub-Assembly and Assembly Requirements

Section 9: Electrostatic Discharge Requirements

Section 10: Product Identification and Marking Requirements

Section 11: Package Requirements

Section 12: Repair and Modification of Customer Returned Units

The MOVE system equipment with the touch screens shall meet the following requirements and guidelines:

ISO 9241-9:2000 Ergonomic requirements for office work with visual display terminals (VDTs) –Part 9: Requirements for non-keyboard input devices.

ISO 9241-8:1997 Ergonomic requirements for office work with visual display terminals (VDTs) – Part 8: Requirements for displayed colors.

ISO 9241-7:1998 Ergonomic requirements for office work with visual display terminals (VDTs) – Part 7: Requirements for display with reflections.

ISO 9241-3:1992 Ergonomic requirements for office work with visual display terminals (VDTs) – Part 3: Visual display requirements.

4.2 Voice Switch Subsystem Requirements

4.2.1 General Requirements

q. For each MOVE Site system, a single switch architecture shall be provided that includes the following in accordance with the approximated quantities in Table 4.2.1..

1. Total number of keysets ports (Includes total number of all Keyset Types except VoIP)

2. Total number of T1 ports

3. Total number of legacy analog (4-wire) interfaces

4. Total number of external/overhead speaker (2-wire) interfaces

5. Total number of Integrated Branch Exchange (IBX)/Public Branch Exchange (PBX) interfaces

6. Total number of voice loops (conferences)

7. Total number of software partitions

8. Total number of LSA subsystems
  

	Site
	Keysets 

Ports
	VoIP

Users/Pts
	T1

Ports
	Analog
Ports
	Speaker

Ports
	IBX/PBX

Ports
	Voice Loops
	SW partitions
	LSA

Subsystem(s)

	DFRC
	
	
	
	
	
	
	
	
	

	GSFC-1

Gsfc
	680
	
	60
	0
	84
	10
	1600
	16
	4

	GSFC-2


	120
	
	40
	0
	24
	10
	120
	16
	2

	GUAM
	
	
	
	
	
	
	
	
	

	JHU


	
	
	
	
	
	
	
	
	

	MILA
	
	
	
	
	
	
	
	
	

	NHQ
	
	
	
	
	
	
	
	
	

	WFF
	
	
	
	
	
	
	
	
	

	WSC
	
	
	
	
	
	
	
	
	

	H-AE
	
	
	
	
	
	
	
	
	

	VAFB
	
	
	
	
	
	
	
	
	

	JPL
	
	300
	3
	340
	21
	3
	300
	0
	2

	CDSCC
	
	138
	2
	50
	6
	40
	200
	0
	2

	GDSCC
	
	272
	2
	92
	6
	40
	200
	0
	2

	MDSCC
	
	151
	2
	90
	6
	40
	200
	0
	2

	JSC-1


	900
	0
	60
	420
	0
	0
	1800
	4
	8

	JSC-2
	200
	0
	10
	50
	0
	0
	1000
	2
	4

	JSC-3
	250
	0
	14
	100
	0
	0
	1000
	4
	4

	MCC-M
	40
	0
	3
	70
	0
	0
	200
	1
	2

	KSC-1
	1000
	200/16
	120
	200
	0
	3 T1
	1200
	20
	5

	KSC-2
	3070
	200/16
	20
	96
	0
	3 T1
	1200
	20
	5

	DSPA
	60
	16/2
	6
	48
	0
	1 T1
	60
	4
	2

	MSFC
	300
	200
	30


	8
	0
	2
	600


	0
	2

	ARC
	24
	0
	6
	0
	24
	1
	24
	2
	2

	GRC
	34
	0
	6
	0
	34
	2
	60
	3
	2

	MAF
	28
	0
	1
	0
	28
	0
	24
	2
	1



Table 4.2.1 Voice Switch Subsystem Interfaces

r. The MOVE Voice Switch Subsystem shall utilize 100% digital non-blocking design for all conferencing and point-to-point voice switching. 

s. The MOVE Voice Switch Subsystem shall allow any number of users on any single voice loop up to the capacity of the switch.

t. The MOVE Voice Switch Subsystem shall support the external interface requirements as defined in 4.2.2.1.

u. The MOVE Voice Switch Subsystem shall provide keyset interfaces as defined in 4.2.2.2.

v. The MOVE Voice Switch Subsystem shall be capable of synchronizing to an external timing source, traceable to Stratum-1 accuracy at T1 level, framed all Ones format.

w. The MOVE Voice Switch Subsystem shall provide an internal Stratum-3 clock generator in case of all external clock failures.

x. The MOVE Voice Switch Subsystem shall provide individual talk/listen and monitor voice communications for each “User Port.”
y. The MOVE Voice Switch Subsystem shall provide real-time automatic gain control (AGC) line configuration adjustment for analog lines. 

z. The MOVE Voice Switch Subsystem shall provide the capability to disable the real time AGC line configuration adjustment for analog lines.

aa. The MOVE Voice Switch Subsystem shall provide the capability to interface and conference with existing Central Office switch and Integrated Branch Exchange/Private Automatic Branch Exchange (IBX/PABX) services in quantities as specified in Table 4.2.1.

ab. MOVE keysets shall provide an automatic PABX disconnect after user defined time-period, and/or a remote disconnect feature.

ac. MOVE keysets shall provide the capability to place a PABX call into a conference and subsequently release the 2-wire line as permitted by pre-defined privileges.

ad. The MOVE Voice Switch Subsystem shall be delivered in a “wired for” (sized) configuration to accommodate 100 ports or twenty percent (20%), which ever is greater, “User Port” expansion without the addition of equipment cabinets, card cages or internal MOVE wiring/cabling.

ae. The MOVE Voice Switch Subsystem shall have an insertion loss of 0 dB at 1 kHz through the switching matrix.

af. Latency shall not exceed 1-millisecond from the time voice is inserted at one user port to the time it is switched to the outbound user port on the same voice switch subsystem.
ag. The MOVE Voice Switch Subsystem shall be capable of supporting the capacity of all items in table 4.2.1  simultaneously.

ah. The MOVE Voice Switch Subsystem shall be configurable to tag all Ethernet packets with appropriate Class of Service (CoS) value (default to 5) and all IP packets with appropriate IP precedence value in Type of Service (ToS) byte (default to 5).

ai. The MOVE Voice Switch Subsystem shall support the IEEE 802.1P &802.1Q specifications.

4.2.2 Interface Requirements

4.2.2.1 External Interface Requirements

aj. The MOVE Voice Switch Subsystem external interfaces shall support Industry standard American National Standards Institute (ANSI) T1.102-1993 voice interfaces containing 24 DS0 channels with the capability to support D4 Alternate Mark Inversion (D4/AMI) and Extended Superframe/Binary Eight Zero Suppression (ESF/B8ZS) framing and signaling.

ak. The MOVE Voice Switch Subsystem external interfaces shall support Integrated Services Digital Network (ISDN) services per National ISDN (NI1/NI2) standards.
al. The MOVE Voice Switch Subsystem external interfaces shall support Voice over ATM, Voice over IP and/or other similar interfaces and protocols for future expansion using industry standards. 

am. The MOVE Voice Switch Subsystem external interfaces shall support the following IEEE specifications:

1. 100 Mbps Fast Ethernet (802.3u, 100Base-TX)

2. 1000 Mbps Ethernet Copper (802.3z, 1000 Base-T)

3. 1000 Mbps Ethernet Fiber (802.3ab, 1000Base-X)

an. The MOVE Voice Switch Subsystem external interfaces shall support an external timing source.
ao. The MOVE Voice Switch Subsystem external interfaces shall support an external time code source to synchronize the internal system clock.

ap. The MOVE Voice Switch Subsystem external interfaces shall provide a 2-wire analog interface to overhead speakers.

aq. 
ar. The MOVE Voice Switch Subsystem external interfaces shall provide Dry contact closures for remote switch subsystem alarms. The contacts shall be two sets of Form C and rated for 100 milliamp, 240 VAC or 48 VDC minimums.
as. The MOVE Voice Switch Subsystem external interfaces shall support Legacy interfaces including

1. 4-wire analog with Type I E&M signaling

2. 4-wire analog with Type II E&M signaling

3. 4-wire analog with Type III E&M signaling

4. 4-wire analog with Type IV E&M signaling

5. 4-wire analog with Type V E&M signaling

at. The MOVE Voice Switch Subsystem external interfaces shall use Electronic Institute Association (EIA) standard connectors for all external interfaces. 
au. The MOVE Voice Switch Subsystem shall provide the capability to interface and conference with existing Central Office switch and Integrated Branch Exchange/Private Automatic Branch Exchange (IBX/PABX) services.
4.2.2.2 Keyset Interface Requirements

av. The MOVE Voice Switch Subsystem Keyset Interface shall support the following keysets which are defined in the glossary:

1. Local Keysets

2. Remote Keysets

aw. The MOVE Voice Switch Subsystem Keyset Interface shall provide the following capabilities for local keyset interfaces:

1. Capability to connect via copper or fiber cabling.

2. Capability of driving signals to a keyset via 24-AWG stranded copper cabling at least 3km without the use of repeaters or other devices.

3. Capability of driving signals to a keyset via multi-mode or single-mode fiber optic cabling at least 1km without the use of repeaters or other devices. Assume a maximum of 3 re-termination points with a maximum loss of 3dB per connection point.
ax. The MOVE Voice Switch Subsystem Keyset Interface shall provide the following capabilities for remote keyset interfaces: 

1. Capability to interface with telecom carrier equipment.

2. Support for signals driven unlimited distances. 

3. Support for voice privacy.

ay. The MOVE Voice Switch Subsystem keyset interfaces shall support the following IEEE specifications:

1. 100 Mbps Fast Ethernet (802.3u, 100Base-TX)

2. 1000 Mbps Ethernet Copper (802.3z, 1000 Base-T)

3. 1000 Mbps Ethernet Fiber (802.3ab, 1000Base-X)

az. The MOVE Voice Switch Subsystem Keyset Interface shall support VoIP.

ba. The MOVE Voice Switch Subsystem Keyset Interface shall support full-duplex voice communications.

bb. The MOVE Voice Switch Subsystem external interfaces shall support the following IEEE specifications:

1. 100 Mbps Fast Ethernet (802.3u, 100Base-TX)

2. 1000 Mbps Ethernet Copper (802.3z, 1000 Base-T)

3. 1000 Mbps Ethernet Fiber (802.3ab, 1000Base-X)

bc. The MOVE Voice Switch Subsystem Keyset Interface shall allow the keyset login to be configurable (enabled/disabled).
bd. The MOVE Voice Switch Subsystem Keyset Interface shall limit user id to one keyset login at any given time.

be. The MOVE Voice Switch Subsystem Keyset Interface shall reject a new sign-on request if that user is already signed on at another keyset.

4.2.3 Conferencing Requirements

bf. The MOVE Voice Switch subsystem shall support the following conference types which are defined in the glossary:

1. Net 

2. Switching Conferencing and Monitoring Arrangement (SCAMA)

3. Voice Direct Line (VDL)

4. Plain Old Telephone Service (POTS)

5. Plain Old Telephone Extension (POTE)

6. Intercom

7. Dial In – Automatic

8. Dial In – Manual

9. Dial Out – Manual 

10. Radio Net 

bg. The MOVE Voice Switch Subsystem shall have the capability to support automatically configured conferences at prearranged times.
bh. Processing of automatically configured conferences shall include the following at a minimum:

1. Ability to configure (create) a conference definition.

2. Ability to modify a conference definition.

3. Ability to terminate (delete) a conference definition.

4. Ability to detect a resource conflict prior to conference start.

5. Ability to generate an alarm for the LSA subsystem in the event of a detected resource conflict.
bi. 
bj. 
bk. 
bl. 
bm. 
bn. 
bo. The MOVE Voice Switch Subsystem shall support the following signaling types for Net conferences (see glossary):
1. Manual conference signaling 
2. Automatic conferencing signaling 
bp. 
bq. The MOVE keysets shall be able to generate a 400 Hz net alert tone for a manual conference with the following capabilities:

1. Be an audible tone generated through the user instrument speaker and headset/handset when a particular channel is in the T/L mode

2. Occur at all user instrument speakers and headset/handset when this circuit is assigned in either T/L or Monitor mode

3. From a single line key button
4.2.4 Configuration Requirements

br. The MOVE Voice Switch Subsystem shall provide the capability to support up to 20 partitions. 
bs. The MOVE Voice Switch Subsystem shall allow the LSA to partition and configure switching capability with no impact or adjustments required to hardware elements. 

bt. The MOVE Voice Switch Subsystem shall allow for simultaneous operations utilizing different virtual partitions.

bu. The MOVE Voice Switch Subsystem shall allow the same resources to be defined in more than one partition.

bv. The MOVE Voice Switch Subsystem shall provide support for “follow me” capability for user access. 
bw. The MOVE Voice Switch Subsystem shall provide the capability to define user profiles for all keyset users.

bx. The MOVE Voice Switch Subsystem shall require a user id and password for all user profiles.

by. The MOVE Voice Switch Subsystem shall provide the capability to define all user privileges (see section 4.4.12) for each user profile.

bz. The MOVE Voice Switch Subsystem shall allow keyset users to move from position-to-position with the same type keyset and retain personalized configuration information.
ca. 
cb. The MOVE Voice Switch Subsystem shall provide the capability to configure at the following levels:

1. Button-by-Button

2. Keyset
3. Partition

4. System 


4.3 Local Site Administrator (LSA) Subsystem Requirements

4.3.1 LSA General Requirements

cc. The MOVE system for each MOVE site shall contain the quantity of Local Site Administrator (LSA) subsystems as specified in Table 4.2.1.

cd. The MOVE LSA Subsystem shall have the following capabilities: 

1. Maintenance of keyset user accounts (add/delete/modify)

2. Maintenance of LSA user accounts (add/delete/modify)

3. Disable a user’s login function. (LSA or keyset)
4. Disable a user’s ID & password. (LSA or keyset)
5. Assign/modify user constraints/privileges (refer to section 4.4.12) on a user ID basis

6. 
7. Assign/de-assign loops to end instruments

8. Maintain circuit and conference configuration information

9. Produce reports describing the internal MOVE system configuration

10. 
11. 
12. Automatically configure conferences to start at a designated time

13. Manually configure conferences at any given time

14. 
15. Remote login of keysets
ce. The MOVE LSA Subsystem shall provide the following capabilities in support of automatically configured conferences:

1. Ability to create a conference definition

2. Ability to modify a conference definition

3. Ability to delete a conference definition

4. Ability to detect a resource conflict prior to conference start

5. Ability to generate an alarm at the LSA in the event of a detected resource conflict.
cf. The MOVE LSA Subsystem shall provide control and monitor of all voice switch capabilities. 

cg. The MOVE LSA Subsystem shall be supported on vendor-supplied workstations.

ch. The MOVE LSA Subsystem shall accept LSA login under user ID and password control.

ci. The MOVE LSA Subsystem shall provide full records of operator actions.

cj. The MOVE LSA Subsystem shall support at least three levels of access to the LSA:

1. Monitor Only Access 

2. Maintenance/Repair Trouble Shooting Access

3. Administrative Access
ck. The MOVE LSA Subsystem shall provide non-intrusive monitoring of all MOVE system activities. 

cl. The MOVE LSA Subsystem shall provide a USB or network print capability for the following:

1. Any LSA screen image

2. Any LSA log file

3. Any LSA report

cm. The MOVE LSA Subsystem shall provide the capability to identify and report all system status.

cn. The MOVE LSA Subsystem shall access and display MOVE performance. 

co. The MOVE LSA Subsystem shall provide the capability to define the number of simultaneous talk loops allowed on a user ID basis, with a maximum of eight and a minimum of zero.

cp. The MOVE LSA Subsystem shall provide the capability to configure the talk capability without affecting monitoring capabilities. 

cq. The MOVE LSA Subsystem at a multi-switch site shall allow for any LSA position to control and monitor multiple switches.
cr. The MOVE LSA Subsystem shall allow multiple LSAs the capability to configure real time mission operations and simulation configurations with no impact to one or the other.
cs. The MOVE LSA Subsystem shall allow multiple LSAs to make configurations between partitions with no impact to other partitions.

ct. The MOVE LSA Subsystem shall provide an editor for configuration capability for cut, paste, and copy and save functions through the use of an interactive Graphical User Interface (GUI) editor.

cu. The MOVE LSA Subsystem shall allow the LSA real time alteration of net access.

cv. All MOVE LSA consoles shall view the same logical data set.

cw. Multiple MOVE LSA subsystems shall have the capability to process the same logical data set.

cx. When a MOVE LSA subsystem is actively processing a logical data set, other LSA subsystems shall be excluded from that same logical data set until the process is complete.

cy. A warning shall be provided to both the MOVE LSA console actively processing and the MOVE LSA console attempting to access the same logical data set.

cz. 
da. 
db. 
dc. The LSA shall be able to recognize any keyset via a unique ID number.

4.3.2 LSA Equipment Requirements

dd. Each MOVE LSA subsystem shall include a single display monitor with the following characteristics at a minimum:

1. Color, flat LCD display

2. Minimum of 18-inches when measured diagonally from upper corner of display to opposite lower corner

3. Pixel Resolution of 1280x1024 at a minimum
de. 
df. Each MOVE LSA subsystem shall include the following input devices at a minimum:

1. Computer mouse

2. Standard computer keyboard
dg. Each MOVE LSA subsystem shall include media device(s) to support backup and restore of system files and MOVE configuration information to an external media.

dh. Each MOVE LSA subsystem shall include sufficient control and monitor subsystem resources (e.g., CPU, memory, local storage) to support the following:

1. Current MOVE operation and configuration for the required site.

2. A 50% growth over the current system in configuration information (e.g., configuration tables sized to support for growth in number of voice loops, number of users, etc.).

di. Each MOVE LSA subsystem shall accept a 120/240-volt AC, 50/60 Hz power source.
4.3.3 LSA Configuration Import and Export Requirements

dj. The MOVE LSA subsystem shall provide the capability to accept user requirements in a text file format.

dk. The MOVE LSA subsystem shall provide the capability to import this text file format into the LSA console for implementation of a configuration.

dl. The MOVE LSA subsystem shall provide the capability for the LSA console to export a configuration in text file format.

4.3.4 LSA Display and Control Requirements

dm. 
dn. Each MOVE LSA subsystem shall provide a graphical user interface for each LSA.

do. The MOVE LSA subsystem shall have the capability to display all user Ids that are actively logged in.

dp. The MOVE LSA subsystem shall have the capability to display all active conferences associated with user Ids.
dq. The MOVE LSA subsystem shall receive status from all keysets being monitored.
dr. The MOVE LSA subsystem shall have the capability to search for and display an individual user ID by the entire system or a subset of the system.

ds. The MOVE LSA subsystem shall have the capability to search for and display all users participating in an individual conference.
dt. The MOVE LSA Subsystem shall have the capability to perform management of conference connectivity, including the following controls:

1. Establishing

2. Monitoring

3. Terminating

du. The MOVE LSA Subsystem shall provide the capability to perform management of point-to-point connectivity, including the following controls:

1. Establishing

2. Monitoring

3. Terminating

dv. The MOVE LSA Subsystem shall provide the capability to display the following system information:

1. Current Active Conference Configuration Information

2. Current Equipment Status

3. Alarm Events

4. Keyset User Profile Data

5. LSA User Profile Data

dw. The MOVE LSA Subsystem shall provide the capability to view resources associated with a specified conference, including but not limited to the following:

1. Circuits utilized

2. Connected users

3. Connect mode per user (e.g., Talk/Listen, Monitor, etc.)

4. External T1 Interfaces

dx. The MOVE LSA Subsystem shall provide the capability to perform LSA user and keyset user privileges management, including the following controls:

1. Addition

2. Deletion

3. Modification

dy. The MOVE LSA Subsystem shall provide the capability to monitor Health and Status Information per Section 4.7
dz. The MOVE LSA Subsystem shall provide the capability to perform MOVE Diagnostics (see section 4.6) including the following controls:

1. Initiate

2. Monitor 

3. Terminate

ea. The MOVE LSA Subsystem shall provide the following capabilities:

1. LSA-initiated backup of system files to an external media

2. LSA-initiated restore of system files from an external media

eb. The MOVE LSA Subsystem shall provide the capability to generate configuration data reports.
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4.3.6 LSA Alarm Requirements

ec. Visual and audible alarms shall indicate system malfunctions resulting from any conditions affecting service.
ed. The alarms shall be configurable for different types of classes. (i.e. Major, minor, and catastrophic)
ee. Each alarm shall be configurable for defining intervals.
ef. The MOVE LSA Subsystem shall provide a capability to silence the audible alarm.

eg. Silencing an audible alarm shall:

1. Be non-intrusive to future alarms

2. Be non-intrusive to the visual alarm indicator

eh. The MOVE LSA Subsystem shall provide the capability to clear alarms.

ei. 
ej. The MOVE LSA Subsystem shall generate an alarm when MOVE resources (e.g., memory, buffer space, etc.) drop to or below a predetermined amount. 

ek. The MOVE LSA Subsystem shall provide alarms or other notification mechanism to signal unauthorized access attempts on LSA. 

el. The MOVE LSA Subsystem shall generate an alarm whenever a configured keyset loses communications to the system.

4.3.7 LSA Report Generation Requirements

a. The MOVE LSA subsystem shall provide the capability to generate user-configurable reports with the following output options: 

1. Display the report at the workstation

2. Save the report to a user-specified location with user-specified file name

3. Print the report using a USB or network printer.

b. The MOVE LSA shall be able to define and save report templates based on content and format definition.
c. The MOVE LSA shall have the capability to select content from all data elements within the move operations and configuration database including but not limited to:

1. Historical records of specific users or groups of users, including but not limited to user id, activities, including date/time references, file creation, modification and/or deletion during the user-specified period(s).

2. Historical records of individual or groups of voice switch and keyset operations, including but not limited to configuration changes, user identification and period of operation, the number, location and user id of participants in all conferences during the user-specified period(s). 

3. Historical records of system performance, usage and loading, including but not limited to central processing unit (CPU) loading, time-stamped availability and status of all MOVE elements. 

d. Historical records shall be available online within the system database for a minimum of 30 days.
4.3.8 LSA Event Logging Requirements
em. The MOVE LSA Subsystem shall include system event logging for real time and historical audits.

en. The MOVE LSA Subsystem shall provide the capability to display event logging at any LSA Subsystem display.

eo. The MOVE LSA Subsystem shall provide the capability to print event-logging information.

ep. Individual events shall be time stamped with date and time reference (preferably in a DDD:HH:MM:SS format).

eq. The MOVE LSA Subsystem shall provide logging of the following LSA initiated actions at a minimum:

1. Switch configuration updates

2. Conference connectivity with success/unsuccessful criteria

3. Keyset user profile updates

4. LSA user profile updates

5. Diagnostics with pass/fail criteria

er. The MOVE LSA Subsystem shall provide logging of the following unsolicited events at a minimum:

1. Keyset user sign on (successful and failed attempts)

2. Keyset user sign off

3. Health Status events indicating a change in status of individual LRUs

es. The MOVE LSA Subsystem shall provide logging of the following for each keyset sign on/sign off attempt:

1. Keyset user ID

2. Physical (unique) identification of keyset utilized

3. Success or Failure of sign on / sign off attempt
4. Time stamp of event

4.4 Keysets Requirements

The MOVE user end instruments consist of local and remote keysets that were introduced in section 4.2.2.2.a.  All other end instruments, such as external speakers and amplifiers, will be site-provided and are not a part of this MOVE procurement. Local and Remote keysets can be represented by various types listed below:

	Type
	General Description

	Type A
	4-loop simple keyset, no DTMF, intended as an outdoor jackbox replacement and as an indoor squawkbox replacement.

	Type B
	12 or more simultaneously displayed loop appearances, hazardous environment operation, 4 headset/handset connections

	Type C
	18 or more simultaneously displayed loop appearances, 4 or more pages via buttons with programmable indicators or touchscreen, with and without fixed DTMF keypad.

	Type D
	24 or more loop appearances, at least 24 loops per page, at least 10 pages, at least 48 simultaneous active loops, 2U rackmount

	Type E
	24 or more loop appearances, at least 24 loops per page, at least 10 pages, at least 48 simultaneous active loops, touchscreen, four package configurations.

	Type F
	48 or more loop appearances on a single page, at least 48 simultaneous active loops, 4U rackmount.

	Type G
	Soft keyset (e.g., PC-based), at least 48 loops per page, multiple pages configurable, at least 48 simultaneous active loops, touchscreen-capable and/or standard keyboard/mouse interface.

	Type H
	Telephone-style digital voice instrument, at least 10 line keys accessible.

	Type I
	Portable, handheld model (e.g., PDA) providing access to a minimum of four voice conferences.

	Type J
	IP Keyset in a desktop model


Table 4.4 Keyset Types

4.4.1 Keyset General Requirements

et. MOVE keysets shall be provided in a minimal set of standardized types as provided in Table 4.4.2 to support the keyset features and physical attributes. 

eu. MOVE keysets shall be provided in quantities as defined in Appendix A for each MOVE site.

ev. MOVE keysets shall have the capability to connect to two separate voice switch subsystems  simultaneously per table 4.4.2.
ew. MOVE keysets shall have an adjustable display capability to operate under all inside lighting conditions.

ex. MOVE Type B keysets shall have an adjustable display capability to operate under all outside lighting conditions between sunlight and starlight.

ey. 
ez. MOVE keysets shall have the capability to signal the LSA.

fa. MOVE keysets supporting VoIP shall support the IEEE (802.1P&802.1Q) specifications.

fb. MOVE keysets shall display the user id, partition and port number.
4.4.2 Keyset Packaging Requirements

Table 4.4.2 Keyset Packaging Requirements

	Type
	Package
	Dimensions
	Device Interfaces
	User Interfaces

	A
	Desktop
	8.0”W maximum

5.25”H maximum

6.0”D maximum
	1 TL headset (front)

Copper switch interface
Dual-homed
	4 Line keys minimum

Volume control

	
	Jackbox
(see attachment 1)
	8.0”W maximum

5.25”H maximum

3.0”D maximum
	2 TL headset (front)

Copper switch interface

Speaker Jack (front)
Dual-homed
	

	
	Rackmount
	19” W exact

1U (1.75”) H exact

6.45” D maximum
	
	

	B
	Hazardous Environment
	14”W maximum

8”H maximum

9”D maximum
	4 TL headset (front)

Copper remote switch interface

Powered Speaker Jack
Dual-homed
	12 Line keys minimum

Programmable line key indicators

Volume Control

	
	Hazardous Rackmount
	19”W exact

2U (3.5”) H exact

16.5” D maximum
	
	

	C
	Desktop

Fixed DTMF
	12”W maximum

4”H maximum

8”D maximum
	2 TL headset (front)

2 TL headset (rear)

Fiber switch interface

Copper switch interface (local and remote)

Speaker Jack (rear)
Dual-homed
	18 Line keys per page minimum
4 pages minimum
Touchscreen or PBI- interface

Fixed DTMF keypad

	
	Desktop

Soft DTMF
	8.5”W maximum

5”H maximum

9.5”D maximum
	2 TL headset (front)

2 TL headset (rear)

Fiber switch interface

Copper switch interface (local and remote)

Speaker Jack (rear)
Dual-homed
	18 Line keys per page minimum
4 pages minimum
Touchscreen or PBI interface to include DTMF

	D
	Rackmount
	19”W exact

2U (3.5”)H exact

16.5” D maximum
	2 TL headset  (front)

4 TL headset (rear)

Fiber switch interface

Copper switch interface (local and remote)

Powered Speaker Jack (rear)
Dual-homed
	24 Line keys per page minimum

10 pages minimum

Touchscreen interface

DTMF fixed or soft


Table 4.4.2 Keyset Packaging Requirements (cont.)

	Type
	Package
	Dimensions
	Device Interfaces
	User Interfaces

	E
	Desktop
	14.3”W maximum

10.4”H maximum

11.0”D maximum
	2 TL headset (front)

2 TL headset (rear)

4 Monitor headset  (rear)

1 Serial Audible Alarm Interface (rear)

Fiber switch interface

Copper switch interface (local and remote)


Dual-homed
	24 Line keys per page minimum

10 pages minimum

Touchscreen interface

DTMF soft

	
	Rackmount
	19” W exact

4U (7”) H exact

6.45” D maximum
	
	

	
	Horizontal Console
	19”W exact

6.75”H exact

6.45”D maximum
	
	

	
	Vertical Console
	9.5”W exact

14.0”H exact

6.45”D maximum
	
	

	F
	Rackmount
	19”W exact

4U (7”)H exact

6.25”D maximum
	2 TL headset  (front)

2 TL headset (rear)

Fiber switch interface

Copper switch interface (local and remote)

Powered Speaker Jack (rear)
Dual-homed
	48 Line keys per page minimum

10 pages minimum

Touchscreen interface

DTMF fixed or soft

	G
	Virtual Keyset
	NOTE: Applicable to Monitor Display only:

19”W exact

4U (14”)H maximum

6”D maximum
	PCI or equivalent PC hardware copper interface to voice switch
VoIP support

Non-VoIP support
Ethernet

4-wire voice
	48 Line keys per page minimum

5 pages minimum

PC keyboard/mouse interface

Touchscreen interface

DTMF soft

	H
	Desktop
	13.5”W maximum

5”H maximum

9.5”D maximum
	1 TL handset or integrated handset

Copper switch interface (local and remote)

Speaker Jack
	10 line keys minimum

Fixed DTMF

Touchscreen or DTMF access to line keys

	I
	Hand-Held
	Nominal PDA Dimensions
	1 TL headset on hand-held device

Copper switch interface (local and remote) on transceiver

RF link between transceiver and device
	4 Line keys minimum on hand-held device

Touchscreen interface on hand-held device


	Type
	Package
	Dimensions
	Device Interfaces
	User Interfaces

	J
	Desktop
	
	IP Based

IEEE 802.3u 100-BaseTx

IEEE 802.3 10-BaseT
Dual-homed


	


fc. MOVE keysets shall be available in the following types of packaging:

1. Type A Keyset Packaging

i) Type A Desktop model keysets shall have a maximum dimension as specified in Table 4.4.2.

ii) Type A Desktop model keyset interfaces shall allow unobstructed placement of the keyset on a level surface.

2. Type B Keyset Packaging

i) Type B keysets shall have a maximum dimension as specified in Table 4.4.2

ii) Type B keysets shall provide a port for nitrogen and/or air purging.

iii) Type B keysets shall be resistant to high UV and salt concentrations.

iv) 
v) Type B keysets shall operate safely in a Class 1 Division 2 hazardous environment.

vi) Type B keysets shall include explosion-resistant packaging.

vii) Type B keysets shall include weather and water-resistant packaging with a 12-channel capability.

viii) Type B keysets shall withstand vibrations of 0.02-inch double amplitude for frequencies between 5Hz and 50Hz for 10 minutes.

ix) Type B keysets shall allow mounting on a vertical surface without obstruction to the keyset’s interfaces.

x) Type B keysets shall allow for operating in winds of 60 mph.

3. Type C Keyset Packaging

i) Type C keysets shall be provided in two package configurations:

(1) Fixed DTMF with separate touchscreen or programmable PBI interface

(2) Soft DTMF integrated into touchscreen

ii) Type C Fixed DTMF keysets shall have a maximum dimension as specified in Table 4.4.2

iii) Type C Soft DTMF keysets shall have a maximum dimension as specified in Table 4.4.2

4. Type D Keyset Packaging

i) Type D keysets shall exactly fit into a rackspace as specified in Table 4.4.2

5. Type E Keyset Packaging

i) Type E keysets shall be provided in the following physical configurations:

(1) Desktop

(2) Rackmount

(3) Horizontal Console Mount

(4) Vertical Console Mount

ii) Type E Desktop model keysets shall have a maximum dimension as specified in Table 4.4.2. Desktop units may be contained in either a one-piece packaging or pedestal-mounted with features (e.g., jacks and speaker) in the pedestal.

iii) Type E Rackmount model keysets shall have the exact width and height dimensions, and maximum depth dimension as specified in Table 4.4.2. 

iv) Type E Horizontal Console Mount keysets shall have the exact width and height dimensions, and maximum depth dimension as specified in Table 4.4.2.

v) Type E Vertical Console Mount keysets shall have the exact width and height dimensions, and maximum depth dimension as specified in Table 4.4.2.

vi) Type E Vertical Console Mount keysets shall be packaged such that the front headset/handset jacks are not exposed.

vii) Type E keysets shall provide a Serial Audible Alarm Interface as defined in paragraph 4.5.4.

6. Type F Keyset Packaging

i) Type F keysets shall have the exact width and height dimensions, and maximum depth dimension as specified in Table 4.4.2.

7. Type G Keyset Packaging

Type G keysets are virtual keysets designed to provide the functionality and features of a Type F keyset through PC-based hardware and software that is currently provided with a VoIP capability.

i) A Type G keyset shall consist of:

(1) A hardware interface to the switch or data network  (PCI bus, PCI NIC or similar current-practice)

(2) A PC-compatible flat panel touchscreen monitor

(3) A PC machine-readable software on CD-ROM media that operates correctly on an Intel® Pentium II or equivalent platform running a Windows® equivalent operating system.

(4) A 128-bit PCI-based full duplex sound card.

(5) Support for VoIP communications.

(6) Capability for configuring a statically configured IP address for VoIP communications.

(7) Capability to support a standard 64kbps voice stream.

(8) Required maximum voice bandwidth of 64kbps maximum plus an IP overhead of 40%.

8. Type H Keyset Packaging

i) Type H keysets shall have a maximum dimension as specified in Table 4.4.2

ii) Type H keysets shall provide at least one of the following:

(1) A headset/handset jack that meets the specifications of Requirement 4.4.4.2.b.
(2) An integrated handset that is part of the keyset’s standard commercial product offering.

9. Type I Keyset Packaging

Type I keysets are portable (e.g. PDA) keysets that provide keyset connectivity to the voice switch via a wireless connection between the portable device and transceiver hardware that is connected to the voice switch.

i) Type I keysets shall be packaged as, at a minimum:

(1) A battery-operated portable keyset device

(2) A transceiver device

(3) A recharging device

ii) The portable keyset device shall correctly operate with the transceiver at a distance of up to 500 feet.

10. Type J Keyset Packaging



Type J keysets are dedicated desktop consoles with a VoIP capability. 



Type J keyset shall consist of:

i) Support for VoIP communications.

ii) Capability to statically configure an IP address for VoIP communications.

iii) Capability to support a standard 64kbps voice stream.

iv) Required maximum voice bandwidth of 64kbps plus an IP overhead of 40%.

v) Capability to tag all Ethernet packets with appropriate CoS value (Default to 5) and all IP packets with appropriate IP precedence value in ToS byte (default to 5).

vi) Dual-homed Ethernet interfaces.

vii) A deactivation mechanism to be under password control and restricted to LSA level for the backup Ethernet interface.
fd. All rack-mounted MOVE keyset types identified in table 4.4.2 shall include provisions for rack-mount applications, compliant with EIA-310-D standard.

fe. Rack mounted and console mounted MOVE keysets shall, inclusive of their associated mounting hardware, exactly fit into their respective width (W) and height (H) such that no void spaces are present.

ff. Rack mounted and console mounted MOVE keysets shall accommodate in their Depth (D) dimension: 

1. Space to accommodate all connector protrusions on the keyset.

2. Space for any cables that must be connected to the keyset within the console/rack (including power cord, switch cable, headset/handset cables, speaker cables, etc.), including space for any “cable turns”

3. Space for any cable strain relief hardware.

4.4.3 Keyset Power Requirements

fg. MOVE keysets, with the exception of virtual keysets, shall be capable of being powered from the switch via the data connection (i.e., phantom power).

fh. MOVE keysets, with the exception of virtual keysets, shall be capable of being individually powered from a site-provided 48-volt DC power source.

fi. MOVE keysets shall be capable of being individually powered from a site-provided 120-volt AC power source via a NEMA 5-15P compatible power cord.

fj. Type D keysets shall be capable of being individually powered from a site-provided 240-volt AC 50 Hz power source.

fk. Where transformers are used to convert 120-volt AC power to 48-volt DC power, the transformer and power line shall be constructed such that the NEMA 5-15P compatible line cord can be plugged in to a standard electrical outlet without obstructing adjacent outlets (i.e., “bricks” with molded prongs are unacceptable)

fl. Power cords shall have an overall length of at least ten (10) feet.

fm. Type B, C, D, E, F, and J keysets shall have individual re-settable circuit protection devices, which are readily accessible if manual intervention is required.

fn. Type B, C, D, E, F, and J keysets shall include a power on/off switch on the rear panel. 

4.4.4 Keyset Interface Requirements

4.4.4.1 Keyset General Interface Requirements

fo. All MOVE keysets shall provide compatible interfaces to the MOVE switch equipment as specified in Table 4.4.2.

fp. All MOVE local keysets shall be capable of driving signals to the MOVE Voice Switch via 24-AWG stranded copper cabling at least 1km without the use of repeaters or other devices.

fq. All MOVE local keysets shall be capable of driving signals to the MOVE Voice Switch via multi-mode or single-mode fiber optic cabling at least 1km without the use of repeaters or other devices. Assume a maximum of 3 re-termination points with a maximum loss of 3dB per connection point.
fr. All MOVE keysets shall provide a compatible copper interface to the MOVE Voice switch equipment for remote keyset operation. (e.g., telephone common carrier, Ethernet).

fs. Copper interfaces shall operate at an unlimited distance from the keysets to the MOVE Voice switch for remote keyset operation.

ft. MOVE keysets as specified in Table 4.4.2 shall provide the capability to connect one end instrument to two voice switches subsystems simultaneously.
fu. MOVE keysets shall provide DTMF keypad capability as specified in Table 4.4.2 as follows:

1. Where a fixed DTMF is specified, the keyset shall have a pushbutton interface (PBI) keypad device.

2. Where a soft DTMF is specified, the keyset shall have a programmable DTMF keypad device. (e.g. touchscreen)
4.4.4.2 Keyset microphones, headsets, handsets, and foot-operated switches requirements

MOVE keysets shall be available with interfaces for headsets, handsets and foot-operated switches as specified in Table 4.4.2.
fv. 
fw. Type A keysets shall provide headset/handset connections electrically compatible with the following:

1. TBD
fx. Type B keysets shall provide headset/handset connections electrically compatible with the following:
1. TBD
fy. Type C keysets shall provide headset/handset connections electrically compatible with the following:
1. TBD

fz. Type D keysets shall provide headset/handset connections electrically compatible with the following:
1. TBD

ga. Type E keysets shall provide headset/handset connections electrically compatible with the following:
i) Headsets – Plantronics SHS 1890 w/H31CD

ii) Handset – Walker PTT-500M

iii) A rear panel connector for the Critical Alarm Interface as defined in JSC-13365 – Interface Control Document (Section 3.1.4.1)
iv) Interface wiring characteristics as defined in JSC-13365 – Interface Control Document (Section 3.1.3.1 Headset). Note: Vendor provided adapter cables from their standard keyset connector interface are an acceptable implementation.
gb. Type E Console keysets shall have a microphone strain relief.
gc. Type F keysets shall provide headset/handset connections electrically compatible with the following:
1. TBD

gd. Type H keysets shall provide headset/handset connections electrically compatible with the following:
1. TBD

ge. Type I keysets shall provide headset/handset connections electrically compatible with the following:
1. TBD

gf. Type J keysets shall provide headset/handset connections electrically compatible with Shure Model 503BG.

gg. Type J keysets shall have a panel mounted P-T-T switch for use with the microphone.

gh. Type J keyset’s microphone jack and the microphone P-T-T switch shall be integrated into the operation of the keyset and the voice switch.
1. Headset Plantronics SHS 1890 w/H31CD

2. Handset Walker PTT-500M

3. Roanwell Headset, Lightweight, Model # 490-313-003-694

4. Roanwell Handset, Model # 502-313-003-603

5. David Clark Headset, Lightweight, Model # 40271G-01

6. David Clark Headset, Sound Suppression, Model # 40759G-01

7. David Clark Headset, Sound Suppression, Model # TBD for use with hard hats

8. Gentex Scape Headset, Small, Model # 01140023
9. Gentex Scape Headset, Medium, Model # 01140024
10. Gentex Scape Headset, Large, Model # 01140025
11. Gentex Scape Headset, Extra-Large, Model # 01140026
12. Shure model 503BG



4.4.4.3 Keyset Internal and External Speaker Requirements

gi. MOVE keysets shall allow voice loops to be placed on internal and external keyset speakers.

gj. MOVE keysets shall provide an On/Off capability for internal and external speakers, controlled both locally at the keyset/speaker and remotely via the LSA.
gk. MOVE keysets shall provide the capability to mute internal and external speakers without user intervention when push-to-talk signaling of the associated keyset is activated.

gl. MOVE keysets shall provide the capability to directly select voice loops to internal or external speakers independently of the voice loops selected to the headset. 

gm. MOVE keysets shall be able to interface to the existing external speakers using a 2-wire analog interface.

gn. The MOVE keysets panel speaker shall have a power rating of 2 watts minimum.

4.4.5 Keyset Functional Requirements

The keyset requirements listed below do not necessarily apply to all keyset types defined in Table 4.4.2

go. MOVE keysets shall display visual indicators when voice activity is present on any given line key.

gp. MOVE keysets shall provide the capability to monitor and respond to display advisories.

gq. MOVE keysets shall be re-configurable by the user in real-time from a pre-approved access list.

gr. MOVE keysets shall provide the capability to switch between user pre-configured voice line key pages.

gs. 
gt. 
gu. MOVE keysets shall provide an “incoming call indicator” for the following call types:

1. POTS
2. Intercom
3. Voice Direct Line (VDL)

4. Net
gv. 
gw. MOVE keyset “incoming call indicator” shall include all of the following:

1. Audible ringer

2. Visual line key indicator

gx. MOVE keysets shall have access to a minimum of 1 PABX circuit.

gy. MOVE keysets shall support the following capabilities for personal point-to-point voice communications (Intercom):

1. Initiate a call

2. Receive a call

gz. MOVE keysets shall provide an in-use signal to the system, viewable on the LSA, to indicate headset connection status (i.e. connected or disconnected)

4.4.6 Keyset User Sign-on/Sign off Requirements

ha. MOVE keysets shall require a user login including user entry of a user ID and password. Must follow security requirement 4.12.a.
hb. 
hc. MOVE keysets shall allow remote sign-on by the LSA designating a particular user ID to be signed on to a particular keyset.

hd. MOVE keysets shall provide a visual indication of the rejection at the keyset if a user attempts to sign-on with a user ID that is currently signed on at another keyset.

he. MOVE keysets shall provide a mechanism to allow a user to sign off of a keyset.

hf. MOVE keysets shall sign-off a user under the following conditions:

1. When a sign-off entry is made at the keyset

2. When a new user signs on to the same keyset

3. When the LSA designates from his controller position that a particular user or keyset is to be signed off. 
hg. 
hh. 
hi. MOVE keysets shall provide a visual indication of the rejection at the keyset if a user attempts to sign-on with an invalid user ID or password.
hj. MOVE keysets User ID/ password shall remain active until logged off by user or by the LSA.
4.4.7 Keyset Talk Listen Monitor Requirements

hk. MOVE keysets shall provide the following configurable states for each individual line key:

1. Deactivate
2. Monitor

3. Talk/Listen

4. Talk/Listen/Monitor

hl. MOVE keysets shall provide no access to the designated conference when the line key is in “Not Active” mode.

hm. MOVE keysets shall provide the following functionality when the line key is in “Monitor” mode:

1. Listen-only access to the designated conference

2. Individual line key volume control capability

hn. MOVE keysets shall provide the following functionality when the line key is in “Talk/Listen” mode:

1. Talk/Listen access to the designated conference

2. Accentuate the primary loop over the Monitor loops

ho. MOVE keysets shall provide toggle capability between the “Talk/Listen” state and the Monitor state for access to the designated conference when the line key is in “Talk/Listen/Monitor” mode.

hp. For “Talk/Listen/Monitor” mode, when in “Talk/Listen” state, the processing shall be the same as for a line key in “Talk/Listen” mode.

hq. For “Talk/Listen/Monitor” mode, when in “Monitor” state, the processing shall be the same as for a line key in “Monitor” mode.
hr. MOVE keysets shall visually distinguish loop status for all line key access modes using techniques considered State-of-the-Practice.

hs. MOVE keysets shall provide a Master Monitor Mute function with the following capabilities:

1. Selection of this function shall mute the summed audio monitor signal at both the headset/handset and speaker for that keyset.
2. A visual indication shall be provided indicating the following:

i) The Master Monitor Mute is in effect

ii) Identification of all line keys affected by the Master Monitor Mute

3. Deactivation of this function shall return the monitor circuits to the same status prior to the mute selection.
4. The Talk/Listen receive audio shall be unaffected by this button selection
ht. MOVE keysets shall visually distinguish loop status by using techniques considered State-of-the-Practice.

hu. MOVE keysets shall have a blinking visual indicator on any given line key when voice activity is present.
hv. MOVE keysets shall provide simultaneous talk on loops as configured by the LSA.

hw. MOVE keysets shall provide no interconnections between the conferences involved in the multi-access talk configuration.  

4.4.8 Keyset Push-To-Talk Signaling Requirements

hx. MOVE keysets shall use push-to-talk signaling control for all headset, handset and footswitch operations.

hy. MOVE keysets shall provide push to talk response in less than 100 milliseconds regardless of conference size.

hz. When two (2) or more headsets/handsets are configured to one keyset, the PTT of each shall be independent (i.e., each unit shall only be “hot” when the specific user PTT is depressed).

4.4.9 Keyset Volume Level Control Requirements

ia. MOVE keysets shall provide independent volume level controls for each of the following:

1. Each individual line key

2. Internal speakers

3. External speaker interface
4. Each headset/handset interface
5. Keyset Internal ringing levels

ib. MOVE keysets shall provide visual indicators identifying the current setting for each individual volume control.

ic. MOVE keysets shall provide an adjustable level such as –10dB TLP to +20 dB TLP, the nominal being 0 DbM at 1 Khz.
4.4.10 Keyset Configurable Features Requirements

id. MOVE keysets shall provide the following configurable features: 

1. Hold function indicator on PBX circuits

2. Busy light indicator on PBX circuits

3. 
4. Clearly identifiable indication of conference status

5. Configurable for up to three lines of eight alphanumeric characters displayed per conference line key
ie. MOVE keysets shall have no disruption with the ongoing voice processing within the keyset (i.e., active conferences are not affected) as a result of user reconfiguration at the keyset.

if. MOVE keysets shall provide a select list of all available conferences by partition to assist the user in line key configuration/reconfiguration.

ig. 
ih. MOVE keysets shall complete line key reconfiguration, measured from the completion of entry of required data until complete within 500 milliseconds.

ii. MOVE keysets shall have the capability to provide at least 20 user-specific configurations.

ij. MOVE keysets shall provide a pick-list of available conferences up to the maximum capacity of the switch.

4.4.11 Keyset Paging Requirements

The keyset Paging Requirements are requirements levied against keysets that do not have a fixed display configuration.

a. The MOVE keyset shall provide the capability to support multi-page line key definitions at the keyset based on the user keyset configuration information.

b. The MOVE keyset shall provide the capability for the user to rapidly select any of the downloaded configuration pages for display, if a multi-page configuration is defined (i.e., “go to page x” as well as forward/backward page scrolling).

c. The maximum delay from the time a page change request is entered by the keyset user until the new page is displayed on the MOVE keyset shall not exceed 200 milliseconds.

d. The page number of the currently displayed configuration shall be displayed.

e. 
f. 
g. 
h. 
i. 
j. 
k. 
l. 
m. 
n. Multiple page capability shall be provided with two behaviors, configurable by the LSA:

1. Contiguous Paging, where line keys across all pages may be simultaneously active regardless of which page is currently displayed.

2. Discrete Paging, where each page is independent of every other page, and only the currently displayed page is active.

o. In a contiguous page configuration, line keys that are replicated on multiple pages shall be linked together such that:

1. Activation of a line key activates all other appearances of that line key

2. Deactivation of a line key deactivates all other appearances of that line key

p. In a discrete paging configuration:

1. The line keys on the current display shall be the only active keys.

2. Upon selecting a different active page, the keyset shall:

i. Reactivate all line keys on the selected page to their previously selected state

ii. Deactivate all line keys on all other pages
q. In all paging behavior configurations, the following keys shall be displayed and active regardless of the page selected:

1. PABX keys

2. Dial Call Keys
4.4.12 Keyset User Constraints/Privileges Requirements

ik. The MOVE system shall provide the capability for enforcing Conference Access Privileges on a user ID basis for the following:

1. Access restricted

2. Monitor only access permitted

3. Full access

il. The MOVE system shall provide the capability for enforcing User Functional Privileges on a user ID basis for the following:

1. Speaker enable/disable

2. Loop key reconfiguration enable/disable

3. Multi-access talk enable/disable

im. The MOVE system shall provide the capability for enforcing Keyset Utilization Constraints on a user ID basis for the following:

1. Provide “zoning” definitions for grouping of physical keysets

2. Defining the subset of keysets (via zone definitions) that a user ID is allowed to utilize

4.4.13 
4.4.14 
4.4.15 
4.4.16 
4.4.17 
4.4.18 
4.5 Special Processing Requirements

4.5.1 Restricted Talk Conferences Requirements

Certain conferences are defined with restricted talk access privileges and used for voice communications between ground controllers, Shuttle and Station crewmembers.  Examples include Shuttle’s Air-to-Ground (A/G-1 & A/G-2) and International Space Station’s Space-to-Ground (S/G-1 & S/G-2) voice channels.  The following items identify the MOVE requirements in support of the restricted talk conferences capability.

in. Control of restricted talk conferences shall be:

1. Limited by privileges assigned to LSA controller Ids

2. Accessible from any LSA controller position via user ID log on

io. Monitor of restricted talk conferences shall be:

1. Limited by privileges assigned to MOVE controller user Ids

2. Accessible from any MOVE controller position via user ID log on

ip. No MOVE user port shall be directly configured to talk mode on restricted talk conferences, without first being enabled by a privileged MOVE controller.  

iq. A keyset user log off shall require re-enable by the privileged LSA at keyset user’s next log on.

ir. MOVE port identity shall be displayed at the privileged LSA position for the following conditions:

1. When a keyset user with talk privileges for a restricted talk conference logs on

2. When an external interface port (at the T1 DS0 level) is connected to a restricted talk conference

is. In addition to port identity, the privileged LSA position shall display the following in real-time:

1. Port enabled/disabled talk status

2. Port Push-To-Talk status (i.e., active or inactive)

it. Certain periods of operations are used for private medical and family conference (PMC/PFC). Control & Monitor of PMC/PFCs shall be limited by privileges assigned to the LSA user Ids.
iu. When switching to PMC/PFC operations, the MOVE shall 
1. Establish a voice path such that only designated personnel are in communications with crew member(s)

2. Maintain the current configuration for other ports connected to the restricted talk conference (i.e., all users in talk and monitor)

3. Upon completion, normalize the conference back to a specified conference.

iv. The privileged LSA shall display real-time status of all PMC/PFCs (e.g., A/G-1: PVT).

iw. For keyset users with restricted talk privileges for a restricted conference, the MOVE shall provide visual indication at the keyset, showing talk status (i.e., enabled/disabled).  

ix. The LSA Subsystem shall have the capability via a single control action to connect/disconnect an external interface from a conference.

4.5.2 Keyset Monitoring Requirements

iy. The MOVE Voice Switch Subsystem shall provide non-intrusive usage monitoring of any end instrument, referred to as keyset monitoring.

iz. When keyset monitoring is enabled by the LSA, the MOVE Voice Switch Subsystem shall:

1. Multiplex all voices heard from a given keyset

2. Send the multiplexed voices on a single channel to another MOVE port for re-distribution to external equipment

ja. Real-time status for the keyset monitoring function shall consist of the following information:

1. Identification of the keyset users being monitored

2. Identification of the keyset position (location) from which the user is operating

jb. The keyset monitoring function shall provide the capability to “attach” to a keyset user’s ID enabling automatic follow-me capability when switching to a different keyset location.
jc. 
jd. Monitor volume  adjustments made by the keyset user shall automatically (without human intervention) be adjusted at the MOVE switch monitoring port to match the keyset’s volume settings. 
je. The MOVE Voice Switch Subsystem shall provide resources for a minimum of any one hundred-fifty (150) keyset user Ids to be simultaneously monitored.

jf. The MOVE LSA subsystem shall provide the capability to enable and disable keyset monitoring.
jg. The MOVE LSA subsystem shall provide the capability to define which user ID(s) are to be monitored.
jh. The MOVE LSA subsystem shall provide the capability to define/configure the switch’s output port for the keyset to be monitored.
4.5.3 Group configuration Requirements

Group connectivity allows participant(s) of a given conference to join in a common conversation with participants from other conference(s)  essentially the ability to “gang” multiple conferences.  Existing participants of conferences subsequently defined to a group are automatically connected to that group.  Participants selecting a conference already defined to a group are automatically connected to that group (i.e., participant is not required to select multiple conferences to participate in the group connection).  Group connectivity is established from the LSA subsystem, which entails defining a resource list of conference(s) and external group ports (see glossary) to be included in the group connectivity.  Note, keysets are not a definable resource for group connectivity; rather the keyset user participates in a group by simply connecting/disconnecting to/from a conference.  The resources defined in a group are visible only to the LSA subsystem and is completely transparent to the end user.  The group connectivity function is non-blocking in nature:  there is no limit on the number of participants on a conference and no limit on the number of resources in a group connection. An additional feature of group connectivity is the ability to connect group(s) from one system partition to group(s) in other partition(s) (i.e., a feature allowing cross partition group connectivity). 

ji. The MOVE subsystem shall provide group connectivity to include the following:

1. Connect one or more conferences into a group.

2. Connect one or more external group ports into a group in talk/listen or monitor mode.

jj. The MOVE subsystem shall not limit the number of simultaneous groups defined.

jk. The LSA subsystem shall provide the capability to establish group connectivity via list of conferences available for grouping via resource lists.
jl. Group connectivity resource lists shall be displayed at the LSA workstations for control and management of individual assets in the group.

jm. Group connectivity resource lists shall include:

1. One or more conferences.

2. One or more external group ports (see glossary) in either talk/listen or monitor mode.

jn. The LSA subsystem shall have the capability to:

1. Add individual resources to an existing group.

2. Delete individual resources from an existing group.

jo. Addition/deletion of individual group resources by the LSA subsystem shall not disrupt voice communications of other active resources defined in the group.

jp. Actions required to setup a group connection shall be transparent to the end user (i.e., keyset or external group port participants).

jq. MOVE user ports connecting to a conference already defined in a group shall be automatically connected to that group.

jr. MOVE user ports already connected to a conference that is subsequently defined to a group shall be automatically connected into that group.

js. A group participant’s mode (e.g., talk/listen, monitor) shall be automatically (without human intervention) configured the same as the participant’s original conference mode.

jt. The MOVE subsystem shall provide the capability via the LSA subsystem to allow the merging of group connections such that participants in one group can be joined with participants from another group.

ju. The MOVE subsystem shall provide the capability to allow group connections from one partition to be connected to groups defined in other partitions.

4.5.4 Serial Audible Alarm Requirements

The Serial Audible Alarm is a special purpose application implemented at JSC.  This capability audibly alerts flight controllers via their keyset when alarm/limit conditions occur.  Application software residing in operations workstations determine alarm condition(s) and when required, send serial message packets to the keyset, requesting an alarm tone.  The message traffic between the operations workstation and the keyset is a dedicated hardwired serial interface and consists only of commands sent by the operations workstation to the keyset and responses sent by the keyset to the operations workstation.  For clarification purposes, no analog or digital tone information traverse the serial interface between the workstation and keyset rather only message traffic to activate or de-active the audible alarm.

jv. The MOVE system shall support keyset audible alarm tones using keyset assembly rear mount connectors.

jw. The MOVE shall comply with serial audible alarm requirements referenced in JSC-13365, September 1993 Interface Control Document (ICD).

4.5.5 Mute Groups Requirements

jx. The MOVE voice switch shall have the capability to provide line key speaker muting for preprogrammed “Mute Groups”.

jy. The MOVE LSA shall have the capability to select and program keyset speakers to mute simultaneously.  When one keyset in the “Mute Group” is muted, all other keyset speakers in the assigned mute group will be muted.

jz. The MOVE LSA shall be able to establish groups consisting of a maximum of ten (10) keysets for speaker muting.  

ka. A given keyset shall be assigned to only one group.  

kb. Provisions shall be made for a minimum of twenty (20) such groups.

4.5.6 LSA Virtual Console Requirements

kc. The MOVE LSA subsystem shall provide the capability to define a virtual console on the LSA workstation.

kd. The virtual console shall display a grid with up to 20X20 appearances per page, with at least 4 pages, that can represent switch ports, DS0 channels, and/or voice conferences.

ke. The MOVE LSA subsystem shall provide the capability to configure each appearance on the virtual console.

kf. Any changes made at one virtual console shall be updated and reflected on any other virtual consoles.

kg. Any virtual console shall have the capability to be configured independently from any other virtual consoles to provide standalone support for Shuttle and unmanned launches, Sims, etc.

kh. The display for each appearance on the virtual console shall have the following features:

1. A voice circuit identifier

2. A unique visual identification when the circuit is in use

3. A unique visual and an audible indication when there is an incoming call

4. A unique visual indication when the circuit is in the “monitor” mode

5. A unique visual indication when the circuit is in “talk/listen” mode 

6. A unique visual indication when the circuit is in “talk/listen/monitor” mode

7. A unique visual identification of users

ki. The virtual console shall provide the capability for the LSA operator to join conferences with talk/listen/monitor capabilities.

kj. When an LSA operator joins a conference, all associated displays on the virtual console shall be uniquely visually identified.

kk. The man-machine interface shall be a GUI interface to control the virtual console.

kl. The virtual console shall provide an additional VGA or DVI interface to allow its display output to be directed to the external display equipment. 

km. The virtual console shall emulate a switchboard operation, providing the operator with the capability to perform the following activities when an appearance and a function is selected:

1. Line Release – disconnect the line and the LSA operator keyset from a conference.

2. Position Release – Disconnect the operator from the selected line or conference.

3. Signal CutOff – Silences the audible ring of incoming call(s) and prevents follow-on rings until all calls have been answered.

4. Color Conference Keys – Allows an operator to select the display color for all lines subsequently conferenced using the virtual console to the selected conference.

5. Position Lock – A means to lock and unlock the console temporarily to prevent the ability to inadvertently modify a configuration.

6. Conference Release – A means to release all parties from a conference simultaneously requiring positive confirmation through the use of the following three step process:

i) Operator request release

ii) System responds with confirmation request

iii) Operator responds with positive confirmation

4.6 Diagnostics Requirements

4.6.1 General Diagnostic Requirements

a. Diagnostics and built-in indicators shall be provided to allow maintenance personnel the capability to promptly isolate failed elements down to the LRU (including keysets).

b. Diagnostic capabilities shall be installed and resident on non-volatile media on the MOVE system (e.g., require no external media in order to execute).

c. The execution of a diagnostic test tool shall have no interference with real time operational data flow or processing on other interfaces.

d. Failure of any diagnostic or self-test function shall not degrade system operational functions.

4.6.2 Power-Up Diagnostic Requirements

This section identifies the diagnostic capabilities required as a result of system power up.

a. The MOVE shall have built-in test equipment to indicate failed elements at power-up.

b. The built-in test equipment shall include a diagnostic capability, which runs automatically on power-up.

c. The status of the power-up diagnostic capability shall be displayed in a manner that is independent of major supporting LRUs.  Some examples would be dedicated Light Emitting Diode (LED) and Liquid Crystal Display (LCD) indicators.

4.6.3 Operational Diagnostic Requirements

This section includes the MOVE requirements for execution of diagnostic testing during MOVE operations.

kn. The MOVE shall provide operational diagnostics in order to isolate hardware faults to the LRU level during MOVE operations.

ko. The MOVE shall provide the following interfaces to perform operational diagnostics:

1. Automated self-test capabilities

2. LSA

3. LSA system remotely

kp. The MOVE shall provide an operator interface including the following controls for operational diagnostics:

1. Initiation

2. Monitor

3. Termination

kq. Operator initiated MOVE diagnostics shall include the following capabilities:

1. Menu-driven

2. Perform automatically with very little operator intervention.

kr. The MOVE system shall provide a configurable (i.e. enable/disable) remote diagnostic interface for anomaly troubleshooting support.

ks. The MOVE keyset shall include locally initiated self-diagnostics, which at a minimum provides interface status between the keyset and its associated port in the MOVE.

kt. MOVE operational diagnostics shall provide an indication of the progress and results of each diagnostic test.

ku. Each MOVE diagnostic test shall proceed through a series of individual tests and provide PASS/FAIL status upon completion. 

kv. Detailed status for each individual diagnostic test shall be provided upon operator request.

kw. Results of diagnostics (including detailed status) shall be available for output to the following:

1. MOVE LSA workstation 

2. MOVE printer

kx. The switch diagnostics shall show the circuit path through the switch showing each channel that it traverses through.

4.7 General Health and Status Requirements

a. The MOVE subsystems shall provide equipment health and status information to a LSA workstation and if applicable, to a remote LSA workstation.

b. The MOVE subsystems shall support the capability to provide equipment health and status information by each of the following methods:

1. System automatic polling

2. Receipt via an unsolicited event by individual LRUs

3. Operator initiated request

c. The execution of the health and status functions shall have no interference with real time operational data flow or processing on other interfaces.

d. The elapsed time from any LRU failure to the time the failure is reported to MOVE controller position shall not exceed 30 seconds.

e. The MOVE LSA subsystem shall include a set of system health and status hierarchical displays, which allow MOVE controllers to:

1. View complete system summary showing all major equipment areas (e.g., control path, voice bus and power status).

2. View detailed equipment displays showing health and status of individual LRU components (including keysets).

3. Determine physical location of individual LRUs (e.g., in terms of cabinet, card cage, card slot number LRU is installed, keyset location, etc.)

4. Receive audible or visual alarms identifying failure of any LRU.

5. Reset any/all failure alarm status indicators.

4.8 Equipment Enclosure Requirements

The equipment enclosures (i.e., cabinets) for the MOVE system equipment include the housing of the voice switch subsystem equipment, and vendor-provided cabling demarcation point equipment.  

ky. The MOVE shall provide the following system elements packaged in separate standalone enclosures:

1. Voice Switch Subsystem

2. Demarcation patch panel equipment

kz. Each enclosure shall comply with EIA-310-D (Enclosures, Racks, Panels, and Associated Equipment) specifications.

la. Each enclosure shall not exceed 84 inches in height, including any casters.

lb. Enclosure cooling shall be provided using ambient air source.

lc. Each enclosure front shall be one contiguous surface, i.e., blank panels installed where equipment is not installed.

ld. Each enclosure shall have the capability to terminate to an electrical ground source at a single point.

le. Failure of an enclosure’s power distribution system shall not disrupt facility AC-power systems.

lf. Each enclosure shall provide strain relief support for each card cage level requiring external cable assemblies entering and/or exiting the enclosure.

lg. Each enclosure shall not weigh more than 250 pounds per square foot, when fully populated/configured.

lh. Each enclosure shall not have a single point weight of more than 1000 pounds.

li. Best commercial practices shall be incorporated into the enclosure design.

lj. If rack blowers or fans are required, they shall be alarmed and provide alarm information to the system console (e.g., LSA controller position).

lk. Rack power supply status shall be:

1. Reported to the LSA

2. Monitored via the LSA GUI system status.

ll. 

















4.9 Environmental Requirements
a. The MOVE subsystems shall accept up to three input AC power sources to ensure continued voice service if any input power source is unavailable.

b. The MOVE subsystems shall have the capability to be individually powered from an AC source, a –48 Volt DC source, or a floating 48 Volt DC.

c. The MOVE subsystems shall perform as specified when operated over an ambient temperature range of plus 40 degrees to plus 90 degrees Fahrenheit, 10 to 90 percent relative humidity (non condensing). 

d. The MOVE subsystems shall perform as specified when operated over an ambient temperature range between 0 degrees Fahrenheit to plus 150 degrees Fahrenheit for outdoor use. 

e. The MOVE subsystems shall be protected from damage due to over-current and over-voltage by circuit detection devices.

f. The MOVE subsystems shall be equipped with a circuit protection device that is easily accessible without special tools. 

g. The MOVE subsystems shall provide the capability for equipment grounding using site technical grounding systems.

h. The MOVE subsystems shall meet all applicable requirements in:

1. Telcordia GR-1089-CORE, section 2 Electrostatic Discharge

i. Immunity Criteria – Normal Operation

ii. Immunity Criteria – Installation and Repair

2. Telcordia GR-1089-CORE, section 3, Electromagnetic Interference

i. Emission Requirements

(1) Radiated Emission Criteria – Electric Fields

(2) Radiated Emission Criteria – Magnetic Fields

(3) Conducted Emission Requirements (AC Power leads-Voltage)

(4) Conducted Emission Requirements (AC and DC Power and Signal leads – current)

(5) Conducted Emission Requirements (Analog Voice band leads)

ii. Immunity Requirements

(1) Radiated Immunity Criteria (Electric Fields) with Cabinet Doors Closed

(2) Radiated Immunity Criteria (Electric Fields) with Cabinet Doors Open

(3) Conducted Immunity Requirements (AC and DC Power and Signal leads)

3. Telcordia GR-1089-CORE, section 6, DC Potential Difference

4. Telcordia GR-1089-CORE, section 4.1, Temperature, Humidity, and Altitude Criteria
i. Transportation and Storage Environmental Criteria 

ii. Operating Temperature and Humidity Criteria for climate controlled environment (Operating and Short Term) 

iii. Operating Temperature and Humidity Criteria for outside plant environment (Operating and Short Term) per Telcordia GR-487-CORE.

iv. Altitude

v. Heat Dissipation

5. Telcordia GR-63-CORE section 4.2 Fire Resistance

i. Equipment Assembly Fire Tests (Shelf level and frame level)

ii. Use of Fire Resistant Materials (Material/Components, Cable Distribution Assemblies) includes UL standards for communications, plenum, riser shaft and power cabling.

iii. Smoke Corrosivity
6. Telcordia GR-63-CORE section 4.3 Equipment Handling Criteria

i. Packaged Equipment Shock Criteria

ii. Unpackaged Equipment Shock Criteria

7. Telcordia GR-63-CORE section 4.4 Earthquake and Office Vibration

i. Earthquake Environment and Criteria

ii. Framework and Anchor Criteria

iii. Office Vibration Environment and Criteria

iv. Transportation Vibration Criteria

8. Telcordia GR-63-CORE section 4.5 Airborne Contaminants

i. Environmentally Controlled Space

ii. Outside Plant Equipment

9. Telcordia GR-63-CORE section 4.6 Acoustic Noise

10. ANSI T1.315-2001, Voltage Levels for DC Powered Equipment Used in the Telecommunications Environment.

i. Steady-state DC input voltage ranges over which telecommunications load equipment is required to operate

ii. Transient voltage tolerance requirements

iii. Noise immunity requirements

iv. Limits for noise returned by load equipment

v. Voltage levels to be used for uniform Mean-Time-Between Failure calculations

11. The MOVE equipment shall continuously operate and meet its specifications, when the ac voltage applied to its terminals ranges +/- 15 percent of the nominal voltage.
4.10 Reliability, Maintainability and Availability Requirements

a. The MOVE subsystems shall isolate redundancies within separate enclosures where practical.

b. The MOVE subsystems shall complete a system power up of entire switch within a fifteen (15) minute time period 

c. The MOVE keysets shall complete initialization and be ready for user login within 2 minutes from a powered-down state. 

d. The MOVE subsystems shall complete a system reset or a reset of any given system component exclusive of the keysets within a five (5) minute time period.

e. The MOVE subsystems shall provide adequate redundancy to achieve the system availability requirement of 0.99995. 

f. The MOVE subsystems shall restore the most recent configuration automatically after failure and/or cold start.

g. The MOVE subsystems shall provide uninterrupted voice communications in the event of a failure of a single line replaceable unit (LRU) performing system configuration and reconfiguration capabilities. 

h. The MOVE subsystems shall provide uninterrupted voice communications in the event of a failure of a LSA control and monitor subsystem.

i. The MOVE subsystems shall have an MTBF at least 10,000 hours. The MTBF for the complete MOVE system is to include all hardware elements that can lead to disruption for MOVE system capabilities either through hardware failure or through corrective maintenance action.
j. The MOVE subsystems shall have the capability to switchover transparently to the user from a failed prime hardware element common to user interfaces to an operational backup element.

k. The MOVE subsystems shall provide the capability to remove suspect failed line replaceable units (LRU) and replace the suspect failed LRU with operational spares without powering down the affected hardware elements and without introducing hardware failures (i.e. “hot swappable”). 

l. The MOVE subsystems shall provide the capability to perform corrective and preventive maintenance actions to on-line equipment without impacting on-going operations. 

m. The MOVE subsystems shall provide the capability to isolate a failure to the defective replaceable module within 15 minutes.

n. The MOVE subsystems shall provide the capability to access, remove and replace the defective module with an operational spare within 15 minutes. 

o. The MOVE subsystems shall limit the number of end instrument failures to the larger of 1% the number of end instruments or four (4) in the event of a single hardware failure.

lm. The MOVE subsystems shall be capable of completing the sign-on for ten users signing-on simultaneously within two (2) seconds and capable of completing the sign-on for fifty users signing-on simultaneously within five (5) seconds. 

ln. Completion of the sign-on process shall be defined as completion of the download of configuration pages and the availability of the keyset for user input processing.

4.11 Safety Requirements

a. The MOVE subsystem equipment shall employ state-of-the-practice hazard abatement for COTS hardware assets.

b. The MOVE subsystem equipment design shall limit hazards and provide maximum convenience and safety to personnel while installing, operating and maintaining equipment.

c. The MOVE subsystem equipment with AC power distribution shall be Underwriter Laboratories (UL) approved.

d. The MOVE subsystem equipment shall conform to NASA Safety Standards as outlined in Directive NPD 8710.2D.

e. The MOVE subsystem equipment shall be labeled with appropriate caution and warning notices to notify maintenance and operations personnel of electrical hazards.

f. The MOVE subsystems equipment shall be provided within hardware enclosures. 
g. The MOVE subsystems equipment shall meet all applicable requirements in:

1. Telcordia GR-1089-CORE section 4, Lightning and AC Power Fault.

i. Voltage and Current limiting Protector requirements

ii. Listing Requirements

iii. Short Circuit Tests (telecommunications port)

iv. First Level Lightning Surge tests (telecommunications port)

v. Second Level Lightning Surge tests (telecommunications port)

vi. Intra-building Lightning Surge tests (telecommunications port)

vii. Lightning Surge tests (AC power port, if commercial AC is used)

viii. First Level AC Power Fault tests (telecommunications port)

ix. Second Level AC Power Fault tests (telecommunications port)

x. Second Level AC Power Fault tests for Network equipment located on customer premises (telecommunications port)

xi. Criteria for Equipment Interfacing with Coaxial Cable Ports (Broadband Equipment)

2. Telcordia GR-1089-CORE section 7, Electrical Safety Criteria

i. Continuous Voltage and Current Limits and Requirements

ii. Class A1 Voltage Accessibility Requirements

iii. Class A2 Voltage Accessibility Requirements

iv. Class A3 Voltage Accessibility Requirements

v. Class B Voltage Accessibility Requirements

vi. Duration-Limited source Requirements

vii. Transient Source Requirements

viii. Power Limitation Requirements

ix. Leakage Currents From Exposed Surfaces

3. Telcordia GR-1089-CORE section 9, Bonding and Grounding

i. General Grounding Requirements

ii. Equipment Grounding Systems (Common/Isolated Bonding Networks)

iii. AC Equipment Grounding per NEC, article 250, ANSI/NFPA 70.

iv. Communications Equipment Grounding (NEC article 800)

v. Outside plant equipment Grounding per rule 99 of NESC (National Electric Safety Code)

vi. Unit Bonding and Grounding (grounding of chassis/enclosure)

vii. Grounding Requirements for Embedded Power Sources

viii. Bonding and Grounding Conductor and Connector Requirements

ix. Short Circuit Tests for AC and DC Power Sources

4.12 Security Requirements 

a. System security shall be compliant with NASA NPR 2810.1. (A6.1, A6.2.4, A6.2.5, A6.3.2, A6.3.3, A6.3.4, A6.3.6, A6.3.7, A6.3.8, A6.4.1, A6.4.2, A6.4.3, A6.9, A6.11.1)
b. Additional user interfaces (e.g. a dial-up modem for manufacturer troubleshooting) shall comply with NASA security access requirements. 

c. All LSA management stations shall have the capability to ensure individual user access controls.
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Appendix A Table of Keyset Quantities
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Appendix B Site Specific Configuration Information
Appendix B-1 Dryden Flight Research Center (DFRC)

The current voice communications system at Dryden is used link the DFRC mission control rooms with research aircraft and to provide ground communications including inter-center links. 

The Voice Communication Switch at DFRC is comprised of two multi-node DICES III systems manufactured by Quintron Systems. The DICES III is a T1 based digital voice switch based on 32 T1 Port Nodes. DFRC has a four node (128 ports) and a three-node (96 ports) DICES III system. Voice circuits are shared between Nodes using T1 Multiplexers & all critical circuits are hard wire bridged for complete redundancy. 

System administration is accomplished through Pentium based System Administration Terminals (SAT’s).  Communication between DICES Nodes & SAT’S is TCP/IP Protocol, using standard Network connectivity. The System Administrator is able to make real time configuration changes such as DS-O level conferencing and exercise configuration control of Operator Communication Panels (OCP). 

OCP’s are T1 based with 24 voice channels each with its own LCD display. Each panel has 2 front access headset jacks with separate volume controls, telephone dial pad  & 4 user accessible soft keys. Users can access Voice nets, RF circuits, Telephone, Voice Direct Lines & Public Address. T1 distance limitations are overcome by using Fiber Optic Multiplexers to remote locations where a combination of OCP’s & Channel Banks are installed. Off site & Long Line circuits (NASCOM) are interfaced using Channel Banks to provide Patch Field access for troubleshooting & line level checks. All critical voice circuits are recorded 24/7 on redundant 72 channel Digital Recorders.

The DICES system at DFRC has been built up over approximately fifteen years, starting with a legacy DICES II system first installed in 1990.  Much of this original DICES II equipment has been incorporated into new DICES III central equipment housings, with the first such upgrade completed in 1998.  Subsequent system upgrades and expansions have increased the DICES III central equipment and added newer DICES III user keysets.  

Some of the more significant features and capabilities of the DFRC mission switch are:

· Multiple circuit types with different operational features

· 849 total circuits (voice loops) provided, 100% non-blocking to all keysets

· System administration in Windows GUI environment

· Keysets with real-time display of circuit names on LCD front panel

· Multiple simultaneous talk/listen access on all keysets (24 – 30 keys typically)

· Dual front and rear panel headset connectors

· Voice activity LED for all keyset circuit keys, operable regardless of key position

· All keyset provide binaural audio (talk/listen versus monitor) with programmable routing in dual headset earpieces

· Individual volume controls for two users and for each circuit key, and Talk/Listen-Monitor balance

· Priority assignment by key with several override options





















Figure B-1-1 DFRC Voice Communication System
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Appendix B-2 Goddard Space Flight Center (GSFC)

Goddard Space Flight Center (GSFC) Voice Switch Overview
There are two separate voice-switching systems used at GSFC to manage the Voice Conferencing Network. Those systems are the Voice Switching System (VSS) and the Voice Distribution System (VDS).

The VSS is the central equipment of the NASCOM voice conferencing network. Through the VSS, NASCOM manages its WAN voice conferences. This includes the SCAMA and the CCL circuits.  The VSS is managed by the Goddard Voice Control Operations Center. Conferences are configured by schedule and at user request. Voice control operators control the system through four (4) Real Time Consoles (RTC) and two (2) Master Control Consoles (MCC). Conferences are arranged by joining two or more four-wire circuits into a conference group. The VSS is currently configured for 2080 circuits and is expandable to 4160. Only the number of circuits assigned to the system limits the number of parties in a conference. So, the VSS could have a party of 2080 if needed.

The VDS is the Goddard LAN voice system. Conferences are built the same way as the VSS except that the conferences are built on command from keysets operated by the users of the system. The VDS receives its four-wire circuits from the VSS. The VDS has two loudspeaker systems. One system works through the keyset speakers and the other system works through independent loudspeakers distributed throughout GSFC on twisted wire pair. The VDS can also distribute two-wire circuits (CBX) via keysets. The VDS can build three types of conferences, standard conference, VDL Hotline and a Dial Intercom. The VDS in currently configured for 768 4-wire circuits and is expandable to 1248. It is configured for 192 2-wire circuits and is expandable to 416. Current keyset configuration is about 800, expandable to 1280. The Overhead Speaker System is currently configured for 408 users and is expandable to 1008. Keysets can be configured for up to 280 circuits, DKS 90 circuits and MKI 20 circuits. Each of these instruments can accommodate two users. The system configuration database is stored on the System Control Computer (SCC). It acts as a file server for the MAP and PMP.

Figure B-2-1 GSFC Current Configuration
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Appendix B-2.a GUAM 

Appendix B-2.b JHU 
Appendix B-2.c MILA 
 Appendix B-2.d NHQ 

Appendix B-2.e Wallops Flight Facility (WFF) 

Appendix B-2.f   White Sands Complex (WSC) 
Appendix B-3 Hangar AE 
Appendix B-3.a VAFB 
Appendix B-4 Jet Propulsion Laboratory (JPL) 

Appendix B-4.a Canberra Deep Space Communications Complex (CDSCC) 
Appendix B-4.b Goldstone Deep Space Communications Complex (GDSCC) 
Appendix B-4.c Madrid Deep Space Communications Complex (MDSCC) 
Appendix B-5 Johnson Space Flight Center (JSC)

JSC Voice Switch Overview – Prime DVIS

The JSC Digital Voice Intercom System (DVIS) switch is “one-of-a-kind” with redundant CPUs and a prime & backup database system. Current interfaces are via 2-Wire POTS, 4-Wire E&M (both are copper) as well as fiber for keysets. The system provides 100% non-blocking to 2388 conference with no limit of participants. Software conference partitioning of 4 areas is provided: Mission Control Center (MCC), Shuttle Mission Simulator (SMS), Space Station Control (SSC), and Space Station Trainer (SST).

System Administration is accomplished through 5 status/control positions, 1 at the CPU switch and 4 maintenance terminals, and through 10 operation/control (connectivity) positions, 1 Master Controller, 4 Houston Voice Controller (HVC), 1 Resource Allocation Manager (RAM), and 4 Comm. Techs.  There is also 1 remote position at the Shuttle Mission Simulator (SMS)/Space Station Trainer (SST) in Building 5.

DVIS is fully redundant. Hardware provides for a dual control path with a Triple Modular Redundant (TMR) Voice Bus and redundant CPUs. The database is mirrored, prime & backup. Automatic switch diagnostics are robust and LRUs are hot swappable, except for power supplies. DVIS uses a locally created Reliance Database written in Fortran. Database size is limited by disk storage hardware (4GB).  Recording capability is 6 recorders/40 channels

Figure B-5-1 JSC Prime Voice System (DVIS)

JSC DVIS Pallet 4

Voice Switch Overview – Backup DVIS

Pallet 4 is small standalone DVIS switch with 80 4-wire with Type 1 E&M signaling analog I/O ports and 80 keyset ports.  The functional capabilities of the Pallet 4 switch are identical to those of the main DVIS switch with the exception of capacities.  The Pallet-4 system contains its on set of control terminals as well.  The keysets are the same physical keyset connected to the main DVIS.  The backup DVIS system connects via fiber optic-cable to the second keyset fiber input port.  The keyset user has two sign on ID’s, one ID for sign on to the main DVIS and the second ID for sign on to the backup DVIS.  In the event of a main DVIS system outage, the keyset user needs only to sign on to the backup system using the backup sign on ID. 

Figure B-5-2 JSC Backup Voice System


Johnson Space Center

Appendix B-5.a Mission Control Center – Moscow (MCC-M)

(Houston Support Room/Backup Command and Control (HSR/BCC))

The HSR/BCC voice system is a RTS TELEX ADAM voice matrix with 136 ports.  32 ports are used for keyset interfaces and 96 ports are used for 4-wire analog circuits and 8 ports are not allocated.  All ports can be used for either 4-wire external circuits or for keyset interfaces.  All connections to/from the system are through copper wire.

System Administration of the switch is accomplished with a laptop computer through an RS232 connection to redundant Master Controllers.

Figure B-5-3 JSC MCC-M Diagram
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Appendix B-6 Kennedy Space Flight Center (KSC)

There are two voice switches used at KSC – one in the LC-39 area, and one in the Industrial area.  The OIS-D at the Launch Control Center provides 500 channels of virtually noiseless operational voice communications support to the LCC Facility, LC-39 operations support area and some portions of the industrial area.  The LCC OIS-D System contains all of the equipment common to other facilities’ OIS-D installations, in addition to one of two System Centers called Central Summing Networks or CSN. The CSN is the core of the OIS-D voice and control-data processing system.  

The CSN receives voice data from all users in the system and digitally combines them into three separate global sums (Mixed Outputs).  The In-Net Sum, the Off-Net Sum and the Cross-Net Sum (Common Channel).  The global sums provide the means to make all operational voice channels in a common net available to each user simultaneously.  The In-Net Sum is output to user stations in the local LC-39 area.  The Off-Net Sum supports existing KSC analog audio interfaces in addition to off-site users abroad.  The Cross Net or Common Channel Sum is transmitted to the second System Center located at the CD&SC building and supports all users in the KSC Industrial Area.  The Common Channels between the two sites allow the LC-39 and Industrial Area to be selectively joined into one large OIS-D system.

The CSNs at each System Center contain fully redundant equipment, i.e. each CSN is actually comprised of two fully independent CSNs.  Each simultaneously receives the same incoming voice and control data, and each is loaded with identical software configurations.  Either of the redundant CSNs can assume control of the system in the event of a failure in the other.  In normal operations, only one CSN is designated as the primary controller.  The remaining CSN is used as a source of *hot spare* Components.  Any failed sections of the primary CSN can be electronically substituted with operational counterparts (Hot Spares) in the other CSN.  Likewise, the rest of the OIS-D is designed with redundant digital voice-processing and control hardware throughout.  Only portions of the analog audio interface equipment do not maintain redundancy.

Fully redundant dedicated power supplies provide operating power with the added capability of battery back up power in the event of a total commercial power failure.  System self-diagnostics monitor all power supply circuits and report anomalies to the system operators.

The OIS-D is programmed, operated and monitored from a Technical (Tech) control suite consisting of multiple computer workstations.  Tech personnel maintain the functional configuration of the OIS-D to support mission requirements in addition to monitoring the operational and health of the system hardware. 
Figure B-6-1 Kennedy Space Center (KSC) Voice System
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Appendix B-7 Marshall Space Flight Center (MSFC) Voice Switch Overview
MSFC distributes and provides interactive Mission voice communications to local and remote users through the EVoDS and IVoDS systems.  EVoDS is the Enhanced Huntsville Operations Support Center Voice Distribution System which contains the primary voice switch and various end user equipment, such as keysets, that are connected via dedicated links.  IVoDS is the Internet Voice Distribution System which provides remote users access to voice conferencing through the use of VoIP through an encrypted session that required firewall authentication.  IVoDS connects to EVoDS via four T1 Circuits through a VoIP gateway device.
EVoDS (Figure B-7-1) was the original Voice system designed and the primary voice switch is the MSFC Mission Voice Switch (MDS-1) designed and built by ElectroSpace Corp., formerly a subsidiary of the Chrysler Corp., now owned by Raytheon. The MDS-1 has redundant Central Processing Units (CPUs) and the database is mirrored and run in the hot/shadow mode.  Current interfaces are T-1 with 4-wire E&M for speakers and PABX.  The system provides 100% non-blocking for 600 voice loops with no limit to the number of participants (16,000 in the database).

There are 4 system administration terminals from which status/control and operations/control can be accomplished. Partitioning capability is provided by loop to keyset assignments from any of the four system administration terminals. All of these terminals are in the HOSC facility. Although the system has automatic switch diagnostics, their output is not informative and therefore not useable. All hardware, including power supplies is hot/swappable.  The database is in UNIX format on Sun SPARC-5 terminals and is sized (compressed) to 2 floppy disks.

IVoDS (figure B-7-2) is a Voice Over Internet Protocol solution which provides secure (via Virtual Private Network (VPN)) mission audio service to remote users via Internet Protocol (IP) communications. IVoDS is a custom piece of software that provides a virtual keyset display on a PC that has similar functionality as a local keyset.

Figure B‑7-1 MSFC EVoDS Configuration



Figure B-7-2 MSFC IVoDS Configuration


Appendix B-7.a Ames Research Center (ARC)

Appendix B-7.b Glenn Research Center (GRC)
Appendix B-7.c Michoud Assembly Facility (MAF)
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Appendix C.  Abbreviations and Acronyms
	Acronym
	Definition

	
	

	AC
	Alternating Current

	A/G
	Air to Ground

	AGC
	Automatic Gain Control

	ANSI
	American National Standards Institute

	ARC
	Ames Research Center

	AWG
	American Wire Gauge

	
	

	BXA
	Bureau of Export Administration

	
	

	CDR
	Critical Design Review

	CDSCC
	Canberra Deep Space Communications Complex

	CMG
	Consolidated Maintenance Group

	CoS
	Class of Service

	COTS
	Commercial-Off-The-Shelf

	CPUs
	Central Processing Units

	
	

	D4/AMI
	D4 Alternate Mark Inversion

	dBm 
	Decibel, Milliwatt; decibel referenced to one Milliwatt into 50 ohms.

	DC

	Direct Current

	DCN
	Document Change Notice

	DFRC
	Dryden Flight Research Center

	DS0
	Digital Signal 0

	DSCC
	Deep Space Communications Complex

	DTMF
	Dual Tone Multi Frequency

	
	

	E&M
	Ear & Mouth (signaling)

	EAR
	Export Administration Regulations

	EHS
	Enhanced HOSC System

	EIA
	Electronic Industries Alliance

	EOL
	End of Life

	ESA
	European Space Agency

	ESF/B8ZS
	Extended Super Frame/Binary Eight Zero Suppression

	EVoDS
	Enhanced Voice Distribution System

	
	

	FAT
	Factory Acceptance Test

	FD
	Flight Directorate

	
	

	GDSCC
	Goldstone Deep Space Communications Complex

	GFE
	Government Furnished Equipment

	GRC
	Glenn Research Center

	GSFC
	Goddard Space Flight Center

	GUI
	Graphical User Interface

	
	

	HQ
	Headquarters

	HOSC
	Huntsville Operations Support Center

	HVAC
	Heating, Ventilation, Air Conditioning

	HW
	Hardware

	Hz
	Hertz

	
	

	IBX
	Integrated Branch Exchange

	ID
	Identification

	IEEE
	Institute of Electrical and Electronics Engineers

	IONET
	IP Operational Network

	IP
	Internet Protocol

	IPM
	Interruptions Per Minute

	ISDN
	Integrated Services Digital Network

	ISS
	International Space Station

	IVoDS
	Internet Voice Distribution System

	
	

	JHU
	Johns Hopkins University

	JPL
	Jet Propulsion Laboratory

	JSC
	Johnson Space Center

	
	

	Kbps
	Kilo bits per second

	KSC
	Kennedy Space Center

	
	

	LAN
	Local Area Network

	LCD
	Liquid Crystal Display

	LED
	Light Emitting Diode

	LMC
	Lockheed Martin Corporation

	LRU
	Line Replaceable Unit

	LSA
	Local Site Administrator

	
	

	MAF
	Michoud Assembly Facility

	Mbps
	Mega bits per second

	MCC-M
	Mission Control Center - Moscow

	MDSCC
	Madrid Deep Space Communications Complex

	MILA
	Merritt Island Launch Annex

	MSFC
	Marshall Space Flight Center

	MTBF
	Mean Time Between Failure

	MTTR
	Mean Time To Restore

	MVC
	Mission Voice Central

	MOVE
	Mission Operations Voice Enhancement 

	
	

	
	

	NASA
	National Aeronautics Space Administration

	NASDA
	National Space Development Agency (Japanese)

	NHB
	NASA Handbook

	NEMA
	National Electrical Manufacturers Association

	NIC
	Network Interface Card

	NISN
	NASA Integrated Services Network

	NPD
	NASA Program Directive

	NPG
	NASA Procedures and Guidelines

	NPR
	NASA Procedural Requirements

	
	

	OIRR
	Operations Integration Readiness Review

	
	

	PABX
	Private Automatic Branch Exchange

	PAYCOM
	Payload Command Controller

	PBX
	Private Branch Exchange

	PCI 
	Peripheral Component Interconnect

	
	

	POC
	Point of Contact

	POIC
	Payload Operations and Integration Center

	PTT
	Push To Talk

	
	

	RPI


	Remote Payload Investigator

	RFP
	Request for Proposal

	
	

	S/G
	Space to Ground

	SAT
	Site Acceptance Test

	SCAMA
	Switching (Simultaneous) Conferencing and Monitoring Arrangement

	SINAD
	Signal, Noise and Distortion

	SOW
	Statement of Work

	SRD
	System Requirements Document

	STGT
	Second TDRSS Ground Terminal

	STS
	Space Transportation System

	
	

	
	

	TDRSS
	Track and Data Relay Satellite System

	TL
	Talk/Listen

	ToS
	Type of Service

	TSC


	Tele-science Center

	
	

	VAFB
	Vandenberg Air Force Base

	VDL
	Voice Direct Line

	VHF
	Very High Frequency

	
	

	UHF
	Ultra High Frequency

	UL
	Underwriter Laboratories

	UMS
	Utilization Mission Systems

	UPS
	Uninterruptible Power System

	
	

	VAC
	Volts Alternating Current

	VDC
	Volts Direct Current

	VDL
	Voice Direct Line

	VOX
	Voice Operated Transfer

	VOIP


	Voice Over Internet Protocol

	
	

	WAN
	Wide Area Network

	WFF
	Wallops Flight Facility

	WSC
	White Sands Complex

	WSGT
	White Sands Ground Terminal
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Appendix D.   Glossary of Terms

Administrative Access – This LSA level of access is the highest access level.  The administrative user can remove and add user names and user Ids.  This level of access includes Monitor and Maintenance/Repair type access as well.
Analog - A continuously varying signal or wave. It is the traditional method of modulating radio signals so that they can carry information. AM (amplitude modulation) and FM (frequency modulation) are the two most common methods of analog modulation.
Automatically Configured Conference - a conference between identified user ports that is scheduled to begin and end at specified times.
Automatic Gain Control (AGC) DB level - The capability of the voice switch to automatically manage and control the volume level on the receive side of the voice loops.

Bandwidth - The amount of frequency allocated for an RF transmission. (i.e., a cellular system requires 30 KHz of frequency per channel to transmit its signal.)
Circuit: Connection between two physical interfaces
Circuit signaling - The standard that a circuit is set up for, i.e. PTT or E&M


CoS – Class of Service.  
Cross talk - Interference from an adjacent channel.

Dates/ time stamping – The action of appending the date and time to a system status or error message whenever a system event has occurred.
Diagnostic - The capability of the voice switch to provide fault isolation utilities.

Dial Call - The capability of the key-sets to interface with IBX/PBX

Dial IN (Automatic) – An incoming telephone call that is automatically answered and connected to a conference with caller authentication before permission.  Conference duration could be an option but this is not meant as POTS conferencing solution but for mission support.

Dial IN (Manual) – An incoming telephone call to the LSA operator who then manually connects the call to a conference.  (LSA operator provides access authorization).  T1 Signaling: Standard telephone signaling that is answered by the LSA and then can be connected to a conference.

Dial OUT (Manual) – An outgoing telephone call that is to be connected to a conference.  T1 Signaling: Standard telephone signaling that, once a call is established, can be connected to a conference.  
Dial-Up Connection - A data communication link that is established when the communication equipment dials a phone number and negotiates a connection with the equipment on the other end of the link.

Digital Signal - A signal that takes on only two values, off or on, typically represented by "0" or "1." Digital signals require less power but (typically) more bandwidth than analog, and copies of digital signals can be made exactly like the original.
Digital Signal 0 (DS0): A DS0 signal is a basic digital signaling rate of 64 kb/s, corresponding to the capacity of one voice-frequency-equivalent channel.
Dual Tone Multi Frequency (DTMF) - A method used by the telephone system to communicate the keys pressed when dialing. Pressing a key on the phone's keypad generates two simultaneous tones, one for the row and one for the column. These are decoded by the exchange to determine which key was pressed.

Echo Cancellation - The elimination of reflected signals ("echoes") in a two-way transmission created by some types of telephone equipment, used in data transmission to improve the bandwidth of the line.

ENERGY-STAR - A Government-backed program helping businesses and individuals protect the environment through superior energy efficiency.
External Group ports – a subset of MOVE switch user ports allowed to be used in group connectivity:

· T1 DS0

· ISDN

· Voice over ATM

· Voice over IP

· Ethernet

· 2-wire analog to overhead speakers

· 2-wire PABX

· 4-wire analog
Follow me - The capability of the User to access an approved database configuration via password and ID at any key-set within the system.  Users are limited to one key-set login at any given time.

Four-Wire Line - A two-way transmission circuit using two pairs of conductors, to allow full duplex (simultaneous) conversation without multiplexing.
Group Connectivity – A MOVE switch capability that is set up from the LSA subsystem which allows participants a given conference to join a common conversation with participants from other conference(s); essentially the ability to “gang” or “group” multiple conferences.
Hotline - An automatic ring-down that provides for voice point-to-point, dial signaling and multipoint-to-multipoint service. When a user goes off-hook, the keyset shall be automatically connected to a predefined user or group of users.
IBX  -
A common internal phone switching system for medium to large-sized businesses.

Institute of Electrical and Electronics Engineers - A membership organization comprised of engineers, scientists and students that sets standards for computers and communications.

Integrated Services Digital Network (ISDN) - A circuit-switched communication network that is closely associated with the public switched telephone network that allows dial-up digital communication. There are two types of installation:  Primary Rate ISDN (PRI) and Basic Rate ISDN (BRI). PRI is a full T1, 1536k, configured as 23 each 64k B channels + 1 each 64k D (dialing/signaling) channel. BRI is configured as 2B+D, or 2 each 64k B channels and 1 each 16k D channel.  When you order BRI you request X number of BRI(s), thus 1 BRI gives you the minimum of 128k of bandwidth. 2 BRIs is 256k, 3 is 384k, etc.

Intercom – A local call that allows users to place calls to other local users independently of mission configuration by dialing an access code for the station that you are trying to reach. T1 Signaling: N/A

Keyset – Defined as the physical device that provides a man-machine interface that allows a user to participate in audio conferences.

Local Area Network (LAN) - Collection of computers and associated peripherals interconnected by a communications channel to allow for a sharing of resources.  A network connecting a number of computers to each other or to a central server so that the computers can share programs and files.

Local Keyset - A device that is directly connected to the voice switch via a fiber or copper interface over a specified maximum distance. (A local keyset may be physical or virtual depending on the requirements of the particular keyset type.)
Maintenance/Repair Trouble Shooting Access – This LSA level of access allows for the assignment of voice conferences, removal of voice conferences and generating tests for maintenance and trouble shooting purposes.  This level of access includes Monitor access as well.
Manual conference signaling -The capability of the LSA to manage and connect voice loops, users and sites.
Manual Signaling – Manual signaling is a two-step process. Step one) the user activates a conference in talk/listen mode. Step two) the user presses a signaling key on the keyset.
Mass Release function – Is Used to facilitate simultaneous disconnects from all calls placed from the keyset.  This does not eliminate the ability to release calls on an individual basis if desired.
Monitor Only Access- This level only allows the LSA operator to monitor functions such as: alarms, monitor configuration and monitor status of voice conferences. No changes can be made in this mode.
Mute Groups - A group of keysets which when any PTT is engaged will result 
in the muting of all keyset speakers in the defined group. The keysets in a mute group are established by the LSA.
Net – A conference that joins two or more users (keyset to keyset, T-1 DS0 to keyset, T-1 DS0 to T1-DS0) where the users can be connected in talk/listen or monitor mode.  The relationship between participants is one to many.  Any net will exert PTT signaling for distribution to a T-1 port where it may or may not be used for T-1 robbed bit signaling. T1 signaling: If the T-1 port is enabled for a radio net, the “A” bit will go high when there is a PTT from one or more of the keyset(s) connected to the switch.

Non-blocking conferencing - The capability to provide fully integrated voice loop access.

PABX – A common internal phone switching system for medium to large-sized businesses

PBX - 
A common internal phone switching system for medium to large-sized businesses.

Partition – A partition is used to form separate virtual intercom systems within one physical voice switch subsystem.

Plain Old Telephone Extension (POTE) – A conference that connects a telephone line T-1 DS0 to a telephone keyset connected to another T-1 DS0.  T1 Signaling: The switch converts standard FXO (loop start and ground start) signaling to FXS (loop start and ground start) signaling for passing a telephone line from one T-1 DS0 to a telephone keyset on another T-1 DS0. 

Plain Old Telephone Service (POTS) – A conference that connects to an external telephone line allowing users to place phone calls in the traditional manner.  T1 Signaling: Standard A/B bit signaling for ground start and loop start lines FXO & FXS lines.

Rack – A storage device in which equipment is placed

RADIO NET – A conference that allows many users to communicate audibly to users across radio links.  T1 Signaling: T-1 DS0 “A” bit goes high in unison with each press-to-talk from the headsets.
Remote Keyset – It is identical in function to a local keyset, with the exception that it is connected to the voice switch via a medium that does not have distance constraints. (e.g., telephone common carrier, Ethernet, etc.)
Ring Down - A ringing current is applied to a line to operate a device producing a steady signal to gain the attention of an operator.

Side tone - An attenuated portion of the transmit audio returned to the originator. Can be intentional as all phones produce some side tone and are caused by unbalanced 2-to-4 wire hybrids.

SINAD – Signal, Noise, and Distortion

Switching Conferencing and Monitoring Arrangement (SCAMA) – A conference that allows parties to participate in either talk or monitor modes.  It allows signaling from the end instrument user(s) to a voice operator at a central location (many to one).  The operator is also able to signal the users at the end instruments (one to many).  Signaling is audible and visual and does not interrupt voice traffic on the circuit.  T1 signaling: N/A though it was discussed how this could be extended from the LAN to the WAN for Voice Controllers to better be able to communicate with one another.

T-1 - A dedicated digital communication link provided by a telephone company that offers 1.544 megabits per second of bandwidth.

Talk Monitor
 - The capability of the User to talk and listen simultaneously.

Thin Client - A voice switch interface that allows Remote Users the capability to access voice loops via telephone dial-up.

Toggling - The capability to switch between pre-configured voice loop database pages on key-sets.

Ultra High Frequency - Generally 300 MHz to 3000 MHz

User Port – A physical connection point within the switch, which provides the capability for voice distribution.  For MOVE, the physical connections points include the following: T1 ports, keyset ports, legacy ports (4-wire analog), overhead speaker ports and IBX/PBX ports.

Very High Frequency (30 to 300 MHz) – High Band wireless systems are usually 150 MHz to 216 MHz.  Low Band wireless systems are usually 30 MHz to 50 MHz.
Virtual Console - A virtual console provides the capability to quickly switch, conference and monitor selected circuits in a real-time operational scenario.  To provide this capability, the virtual console must have the capability to display up to 400 voice ports or loops simultaneously, and provide a one-action mechanism to invoke switchboard actions.
Virtual Keyset – A PC-based logical keyset that emulates physical keyset capabilities, and which may require certain enabling hardware such as interface cards or touchscreen monitors.
Voice Recorders - provide the capability to record voice conferences and/or keyset activity onto a storage medium.
Voice Conferencing - The ability of two or more parties to participate in a conversation.  

Voice Direct Line (VDL) – A conference that allows one user group to automatically signal (visually & audibly) another user group.  T1 signaling: One group signals the other. When the other group is on a T-1 DS0, the  “A” bit goes high when off hook.  T-1 signaling: to, from, and through switch.

Voice Loop - A voice conference utilized to broadcast a specific function or support a specific task. (i.e. S/G, Shuttle Flight Director)
Voice Over Internet Protocol - Sending voice information in digital form in discrete packets rather than in the traditional circuit-committed protocols of the public switched telephone network.

Wide Area Network (WAN) - A network that interconnects geographically distributed computer or LANs.

Wireless - Describing radio-based systems allowing transmission or telephone and/or data signals through the air without a physical connection, such as a metal wire or fiber optical cable.

Attachment 1 JPL Maintenance Jack Box (MJB) Communication Requirements
1.
Maintenance Jack Boxes (MJB)

The MJBs shall be capable of selecting any one of up to a minimum of four (4) conference circuits.  Maintenance Jack Boxes shall be installed in both operational and non-operational areas and shall provide communication access to maintenance personnel.  There shall be two types of MJBs: one for indoor use and one that shall be environmentally protected for exterior use.  The exterior MJBs shall typically be located outside a building including, but not limited to, such areas as antenna structures, building roof tops, tunnel areas, and will support maintenance, testing, and equipment calibration.

1.1
Functional Characteristics

The MJB function characteristics shall include the following:

a.
Conference Access

b.
Talk/Listen Capability

c.
Monitor Speaker Operation

d.
Volume Controls

e.
Handset/Headset Interface

f.
Self-Test Capability

g.
VoIP Operation

1.2
MJB Operation

1.2.1
Conference Access

The MJBs shall have the capability to be configured by the LSA.  Any operational voice net, external interface or a 4-wire telephone circuit may be configured to any one of a minimum of four (4) MJB channels from the LSA.  

1.2.2
Talk/Listen Capability

The MJBs shall have access to a minimum of four 4-wire audio channels.

1.2.3
Audio Speaker Monitor

Both the exterior and indoor MJBs shall have a monitor speaker that monitors the audio of whichever of the four channels is selected.

1.2.4
Headset/Handset Jack

Each MJB shall be equipped with a six-wire P‑T‑T headset jack equipped and wired for six-wire Plantronics headsets such as the SUPRA model HS0510 and Starset HS0310.

1.2.5
Volume Control Functions

Two volume adjust controls will be available at the MJB as follows:

a.
Headset Receive

This control shall adjust the headset receive level of any selected T/L channel.  This control shall be a single turn logarithmic potentiometer which shall provide a volume level of -4 dBm minimum and with a demonstrated required attenuation of -40 db from the maximum level.  

b.
Speaker Receive

This control shall adjust the volume level of the monitor speaker for whichever circuit is selected by the T/L switch.  The volume control shall be a single turn logarithmic potentiometer with the on/off switch at the extreme counterclockwise rotation.

1.2.6
Self Test Functions

A user shall be able to initiate a self-test locally at any MJB instrument.  The LSA shall have the capability to initiate a self test on any MJB.

1.2.7
VoIP Operation

The MJB instruments shall operate using the VoIP architecture.

1.3
Physical Characteristics

The following two types of Maintenance Jack Boxes shall be provided:

1.3.1
Horizontal Rack Mount MJB

The physical dimensions are a height of 1.75 inches, minimum, and 3.5 inches maximum and width of standard 19-inch EIA rack mounting with depth not exceed 8.0 inches.  This type of MJB shall be provided with a back cover enclosure. 

1.3.2 Exterior Style Mount MJB

The exterior mount MJB shall be enclosed in an environmentally protected, gasketted, non-oxidizing, non-corrosive all metal case which may be opened easily for module replacement without tools.  This type of MJB shall be designed to minimize EMI/RFI emissions, including emissions from/at cable entry points. 

The exterior mount MJB shall contain sufficient environmentally protected space to store one headset or handset, which shall be a space no less than 9.1 inches wide, 6.5 inches high and 4.1 inches deep.  The exterior mount MJB shall have provisions for wall mounting.  The overall dimensions of the exterior MJB are not defined herein.  
The exterior mount MJB shall be provided with a single door latch large enough to be operated easily by personnel wearing gloves.  The interior front panel and interior shelf should be fabricated from one piece of material.  The panel and shelf should fit tightly inside the MJB with no gaps and should have adequate provisions to prevent the accumulation of dust and dirt during use with the door open.

The exterior style MJB shall have a single latch door mechanism that shall be easily operated. 

1.4
Electrical Characteristics

The Maintenance Jack Boxes shall be capable of operating within their prescribed specifications at a distance of two (2) kilometers.  Each MJB shall be provided with the following electrical characteristics:

1.4.1
Power

The MJBs shall receive their operating power from the system common equipment.  There shall be a power on/off switch with power-on indicator at each MJB.

1.4.2
Headset Jacks

Each MJB shall be equipped with a six-wire P‑T‑T headset jack properly insulated from the metal chassis.  The six-wire P‑T‑T headset jack must be equipped and wired for six-wire headsets such as the SUPRA model HS0510 and Starset HS0310.  The battery (dc voltage) must always be present on the transmit pair so that active headsets with amplifiers built into the receive side will operate properly regardless of whether the P‑T‑T switch is depressed or not.

1.4.3
Monitor Speaker

Each MJB shall contain a built-in monitor speaker with volume control/on/off switch.  The MJB shall mute the speaker when the headset or handset P‑T‑T switch is depressed.  The speaker electrical specifications are as follows:

a.
Frequency Response

Minimum bandwidth shall be 300 to 3000 Hz + 0.5 dB; 3000 to 3400 Hz +0.5 / -1.8 dB.

B
Total Harmonic Distortion

Less than 3% between 300 and 3400 Hz + 0.5 dB.

c.
Wattage Outdoor or Indoor Type

Output:  Minimum two watt RMS.

1.5
RFI Exposure

Exterior MJBs located near antenna' transmitter are shall be exposed to radiation fields of up to 10 mw per square centimeter in the KA, X and S bands when the antenna transmitter is activated.

The MJBs shall be energized, but not in use when the transmitter is activated.  All voice switch hardware operation, including control chassis, Keysets, MJBs shall not be degraded from antenna radiation fields on these exterior MJBs.

1.6
Temperature Exposure

The external style MJBs, shall perform as specified over the ambient temperature range of 0 degrees F to +150 degrees F.  The rack mount MJBs shall perform as specified over the ambient temperature range of 40 degrees F to +90 degrees F.
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Export Administration Regulations (EAR) Notice
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				Soft DTMF				206		20		23				32																																						281

		D		Rackmount																																				30		1525				98				27				1680

		E		Desktop										8																				268		40		30																346

				Rackmount				500						35		16																		62		60		8																681

				Horizontal Console																																										202								202

				Vertical Console																														541		100		62																703

		F		Rackmount				39										61		140		175																				465												880

		G		Virtual Keyset																		101																								200								301

		H		Desktop				52														100																				200												352

		I		Hand-Held																		10																																10

		J		IP Keyset																						300		138		272		151																						861

		Total by Site:				0		800		20		23		43		48		306		140		386		16		300		138		272		151		895		200		100		30		4070		0		500		0		27		0		8465

						DFRC		GSFC		GRGT		JHU		MILA		NHQ		WFF		WSC		AE		VAFB		JPL		CD SCC		GD SCC		MD SCC		JSC		JSC SIM		MCCB		MCC M		KSC		SPA		MSFC		ARC		GRC		MAF
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		Type / Package				DFRC		GSFC														Hangar AE				JPL								JSC				KSC				MSFC								Total by Type

						DFRC		GSFC		GRGT		JHU		MILA		NHQ		WFF		WSC		AE		VAFB		JPL		CD SCC		GD SCC		MD SCC		JSC		MCC M		KSC		SPA		MSFC		ARC		GRC		MAF

		A		Desktop																														11																11

				Jackbox																														5																5

				Rackmount																														8																8

		B		Hazardous Environment																				16														1980												1996

				Hazardous Rackmount														245																																245

		C		Fixed DTMF				52																																										52

				Soft DTMF				177																														100												277

		D		Rackmount																																30		1990				98				27				2145

		E		Desktop										8																				268																276

				Rackmount																														62																62

				Horizontal Console																																						202								202

				Vertical Console																														541																541

		F		Rackmount				502						35				61		140		175																												913

		G		Virtual Keyset																		101																				200								301

		H		Desktop																		100																												100

		I		Hand-Held																		10																												10

		Total by Site:				0		731		0		0		43		0		306		140		386		16		0		0		0		0		895		30		4070		0		500		0		27		0		7144

						DFRC		GSFC		GRGT		JHU		MILA		NHQ		WFF		WSC		AE		VAFB		JPL		CD SCC		GD SCC		MD SCC		JSC		MCC M		KSC		SPA		MSFC		ARC		GRC		MAF
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