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PREFACE

Under the Microgravity Research, Development, and Operations Contract (MRDOC), the National Aeronautics and Space Administration (NASA) is developing a modular, multi-user experimentation facility for conducting fluid physics and combustion science experiments in the microgravity environment of the International Space Station (ISS).  This facility, called the Fluids and Combustion Facility (FCF), consists of two test platforms: the Fluids Integrated Rack (FIR), and the Combustion Integrated Rack (CIR).  Also included in MRDOC are the required support efforts for Mission Integration and Operations, consisting of the Telescience Support Center (TSC) and Mission Integration and Planning (MIP).

The TSC Facility provides the required support efforts for the MRDOC.  This document encompasses the requirements for the projected life of the TSC.  
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1.0 introduction

The NASA Glenn Research Center (GRC) Telescience Support Center (TSC) Requirements Document (TRD) establishes the top-level design requirements for all TSC systems and functions.  This document encompasses the requirements for the projected life of the TSC.  This document is subordinate and traceable to the International Ground Segment Specification (IGSS) SSP-54500. This document covers International Space Station (ISS) operations requirements.  

1.1 Scope and Purpose

The TRD is applicable to TSC requirements for payloads manifested on the ISS for all increments.  The purpose of the TRD is to document the overall requirements with which the TSC will comply.  This document addresses a full capability TSC.  Capabilities will be phased in as required.

1.2 Order of Precedence for Verification Requirements

The verification requirements contained in this document shall take precedence over any conflicting verification requirements.

documents

This section lists specifications, models, standards, guidelines, handbooks, and other special publications. These documents have been grouped into two categories: applicable documents and reference documents.

1.3 Order of Precedence for Documents

In the event of a conflict between this document and other documents specified herein, the requirements of this document shall apply.  In the event of a conflict between this document and the contract, the contractual requirements shall take precedence over this document.  In the event of a conflict between this document and higher level documents, the higher level documents shall take precedence over this document.

All documents used, applicable or referenced, are to be the issues defined in the current version of the MRDOC contract.  Nothing in this document supersedes applicable laws and regulations unless a specific exemption has been obtained.

1.4 Applicable Documents

The documents in these paragraphs are applicable to the TSC Project to the extent specified herein.

	SSP-54500
	International Ground Segment Specification

	SSP 50366
	HOSC to GRC TSC ICD

	MSFC-PLAN-2848
	Payload Ground Support Personnel Training and Certification Plan

	SSP-52000-PDS
	Payload Data Sets Blank Book

	NPG 2810.1
	Security of Information Technology

	SSP-50305
	POIC Generic User Interface Definition Document

	SSP-54001
	Network Program Requirements Document (NPRD)


1.5 Reference Documents

The documents in this paragraph are provided only as reference material for background information and are not imposed as requirements.

	SSP-50304
	POIC Capabilities Document

	MSFC-STD-1274
	MSFC HOSC Telemetry Format Standard

	MSFC-DOC-1949
	MSFC HOSC Database Definitions

	SSP-54501
	International Ground System Integration, Verification &Test Management Plan


2.0 overview of tsc facility












FIGURE 1. Facility Diagram Building 333

3.0 requirements

This section describes the requirements and constraints applicable to the entire life cycle of the GRC TSC used to support the ISS program.

3.1 Overall TSC

The GRC TSC shall provide the capability to support ISS real-time operations, simulated operations, and onsite ground support personnel training.  

3.1.1 Overall TSC Capacity

The TSC shall have the capacity to simultaneously supply services to real-time and simulated operations for a total of 40 users at the TSC. The TSC will also be capable of supporting a visitor viewing area. The TSC shall also have the capacity to train up to 10 ground support personnel simultaneously.

3.1.2 Overall TSC Restorability

3.1.2.1 Criticality Classifications

The TSC systems, elements, and services shall be classified as either operations-critical or operations-noncritical for the purpose of restorability.

3.1.2.1.1 Operations Critical Classification

All TSC systems, elements, or services used in real-time operations within the TSC shall be classified as operations-critical, unless otherwise specified in this document.

3.1.2.1.2 Operations Non-Critical Classification

a. All TSC systems, elements, or services used exclusively in training or simulations shall be classified as operations-noncritical.

b. Systems, elements, or services whose functions are duplicated in other systems or services, excluding system redundancies, shall be classified as operations-noncritical.
3.1.2.2 TSC Operations-Critical Services Availability/Restorability

The TSC shall  have an availability of 0.95 or better for all operations-critical services.

The TSC shall have a Maximum Time to Restore Service (MaxTTR) for operations-critical services of:

c. Four hours during staffed shift (usually 0700-2000L)

d. Next business day during other shifts.

3.1.2.3 TSC Operations-Noncritical Services Availability/Restorability

Noncritical resource shall be available on a “best-effort” basis, based on available resources.  The TSC shall have a MaxTTR for operations-noncritical services (or systems in operations-noncritical usages) of the next business day.

3.1.2.4 Overall TSC Life Cycle

The TSC shall design the facility to have a 15-year life. (Scheduled equipment replacement may be used to meet this requirement.)

3.1.3 TSC External Interfaces

The TSC shall establish external interfaces with the following to the extent necessary to meet the requirements of this document:

e. MSFC POIC (HOSC)

f. GPS Timing Services

g. GRC lab (Campus and External Services) network and timing services

h. NISN gateway at GRC.

3.2 Audio System

The TSC audio system shall receive and distribute the following audio for TSC users.

a. Air-to-ground voice loops

b. Ground-to-ground voice loops

c. TSC-generated audio sources 

d. Space to ground voice loops.

3.2.1 Audio System Capacity

3.2.1.1 Audio System Voice Loop and Audio Source Capacity

The audio system shall provide a voice loop and audio source capacity of:

i. Seventy-two (72) external channels to support real time operations and simulations voice loops from the NISN provider

j. Six (6) TSC generated audio sources (bi-directional capability; not distributed external to TSC audio system) 

k. Six (6) internal training loops.

3.2.1.2 Audio System Audio Station Capacity

The TSC shall have thirty one (31) audio stations total ( 20 in room 150, 3 in the ops room 153, 1 in the visitors room, 1 in the high bay, 2 in room 151, 2 in room 155, and 2 spares).

3.2.2 Audio Station User Interface

Each audio station user interface shall meet the following requirements:

l. Capable of accessing a minimum of 30 loops and sources simultaneously

m. Allow 2 users simultaneous access at each station

n. Provide the user the capability to select monitor only and talk or monitor for each loop and source

o. Provide independent volume control for each user

p. Show visual indication of voice activity on each loop for users, high bay and visitors room

q. Restrict user access to approved loops and talk capability as a function of individual stations. 

3.2.2.1 Audio System Classification

The audio system is defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services specified in section 4.1.2.2.
3.3 Video System

The TSC video system shall route and distribute video and corresponding audio, when available, from ISS and other sources to destinations within the TSC facility.

3.3.1 Video Formats

The video system shall be compatible with NTSC RS-170 composite video.

3.3.2 Video System Capacity

3.3.2.1 Video System Sources

The video system shall meet the following video source requirements:

r. Provide access to a mininum of one (1) channel of real-time ISS video 

s. Provide views of TSC rooms and hallways

t. Provide a VCR ufor playback of pre-recorded video

u. Provide access to GRC Link video channels 

v. Provide access to time displays specified in section 4.7.

3.3.2.2 Video System Destinations

The video system shall provide the following destination requirements:

w. Provide all onsite users with video stations 

x. Provide room monitors and/or video projectors within the operations areas and conference rooms of the TSC

y. Provide video monitors for TSC staff to observe video quality and content

d.   Provide a video source for use by the users descretion if requested.

3.3.3 Video System User Video Station and Interface

3.3.3.1 Video System User Video Station

The video system user video station shall meet the following requirements:

z. Provide one video station for every audio station in room 150 (reference section 4.2.1.2)

aa. Provide one selectable channel to each monitor controlled through the video system user interface.

3.3.3.2 Video System User Interface

The video system shall meet the following user interface requirements:

ab. Provide access to all approved video sources at each user video station

ac. Restrict access to video sources as a function of individual station and individual source.

3.3.4 Video Recording Services

The TSC shall provide the capability to simultaneously record 2 independent video channels with audio.  

3.3.5 Video System Classification

The video system is defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services specified in section 4.1.2.2.

3.4 Telecommunications System

The TSC shall provide a telecommunications system to

ad. Receive and transmit the aggregate signal to and from the TSC

ae. Multiplex and demultiplex the individual signals, as required

af. Distribute and collect the individual signals to and from each TSC system

ag. Provide all voice, operations video, data, commanding, networks, and other communications for the internal TSC facility interfaces up to the GRC-designated demarcation point.

3.4.1 Telecommunications Formats and Protocols

The TSC telecommunications system shall comply with the communications formats and protocols required in POIC Generic User Interface Definition Document SSP-50305 and HOSC to GRC TSC ICD SSP-50366.

3.4.2 Telecommunications Capacity

The telecommunications system shall have the capacity to transport the following to and from the TSC:

a. 64.5Mbps of WAN bandwidth to support ISS data collection download via TDRSS 

b. Mbps of voice loops over discrete circuits with the capacity to support section 4.2.1.1
c. The capacity to support 1 channel of ISS video over the discrete circuits to the GRC designated demarcation point

d. e100 Mbps of data to the GRC external services network.

3.4.3 Conferencing

The TSC conferencing system shall provide audio-only conferencing over standard telephone lines (teleconferencing).

3.4.4 Telecommunications Classification

The telecommunications system, independent of external communications connections past the designated communications demarcation point, is defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services specified in section 4.1.2.2.

3.5 Data System

The data system section contains the requirements for telemetry, commanding, mass storage, and mission services.  The data system includes TSC provided equipment and services, and excludes any other GRC-provided equipment and services that the TSC will have available.

3.5.1 Overall Data System Requirements

3.5.1.1 Data System Capacity

The TSC data system shall have the capacity to simultaneously supply services to the following:

a. Two simultaneous, on-line operations (e.g. a simulation and real-time operation)

b. Forty (40) total onsite users (comprising Simulations / Operations / Training) reference section 4.1.1

c. Software testing and validation independent of and concurrently with other operations.

3.5.1.2 Data System User Interface

The TSC shall meet requirements to provide a user interface for systems designed by the TSC for the users.

3.5.1.2.1 Data System Classification

The overall data system and its functions are defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services defined in section 4.1.2.2. This excludes any equipment used for GRC Office Automation System (IDE) functions.  Additionally, this excludes end-user induced faults.

3.5.1.2.2 TSC Provided Equipment

3.5.1.2.2.1 Workstations Classification

Workstations shall meet the requirements of operations-critical equipment.

3.5.1.2.2.2 Printers Classification

Printers shall meet the requirements of operations-noncritical equipment.

3.5.1.3 Data System Time Synchronization

The data system shall be synchronized to Greenwich Mean Time.

3.5.2 Data Requirements

3.5.2.1 Telemetry

The TSC data system telemetry function shall support the following functions concurrently per operation:

ah. Telemetry monitoring of payload data including health and status data and experiment caution/warning data and the decommutation, conversion, calibration, limit checking, exception monitoring, and display of that data

ai. GSE packet request, generation, and distribution

aj. Custom data packet request,  generation, and distribution

ak. Pseudo telemetry generation and distribution

al. Telemetry database creation and modification.

3.5.2.1.1 Telemetry Capacity

In addition to the other capacity requirements of section 4.5.1.1, the telemetry function shall support an aggregate telemetry reception rate which is determined by the HOSC to GRC TSC Data transfer rate defined in SSP 54001, Network Program Requirements Document (NPRD), Section 2736.09.02, HOSC to GRC Data Transfer Interface. This does not include X-windows, World Wide Web, or other data services traffic.

Accepted Telemetry Formats

The TSC data system shall accept, process, and display any data that conforms to the following:

am. Meets CCSDS packet, EHS GSE packet, or EHS Custom Data Packet formats with EHS headers per SSP 50305

an. Meets MSFC-STD-1274

ao. Is received from either MSFC PDSS or MSFC POIC RTDS (EHS).

3.5.2.1.2 Telemetry Distribution

The TSC shall receive any user data packets from MSFC and distribute the data to the requested GSE within the TSC.

3.5.2.1.3 Security

The TSC data system shall reside on a secure network to protect the user’s telemetry data.

3.5.2.2 Science Data Distribution Requirements

The TSC data system shall provide the users with science (processed) data storage and distribution.  The TSC data system shall provide:

ap. A Database to allow Payloads to store and organize science data.

aq. A File System to allow Payloads to store and organize science data.

ar. A Web server to share information and science data with the world and/or select users.

as. FTP services as needed to allow Payloads to share science data with external personnel.

at. Portable media containing science data sets within one month of a request for those data sets.

3.5.2.2.1 Availability

The TSC data system shall provide the users a method of transferring their data to the GRC External Services LAN from the TSC Mission Network.  The availability of the GRC External Services LAN is dependent upon GRC CSD.

3.5.2.2.2 Security

The TSC data system will provide the users with a means to protect their science data on the TSC provided space on the GRC External Services LAN.  The security of the GRC External Services LAN is provided by GRC CSD.

File Uplink/Downlink

The TSC data system shall provide a capability per SSP 50366 HOSC to GRC TSC ICD:

au. To transfer data from the TSC to the MSFC POIC for file uplink, dependent on MSFC specifications and restrictions.

av. Receive data from ISS via MSFC POIC.

3.5.2.3 Mass Storage

The TSC data system shall provide:

aw. Temporary storage of telemetry data up to 90 days

ax. Capability to retrieve the stored data (within 90 days)

ay. Digital copies of stored data on portable media with a minimum usable lifetime of 10 years.

3.5.2.3.1 Mass Storage Capacity

This function shall support:

az. Same user capacity as total data system requirements for users as specified in section 4.5.1.1
ba. Telemetry data reception rate equal to the aggregate telemetry ingest rate specified in section 4.5.2.1.1
bb. On line storage for a minimum of 90 days

d.
Off line storage for a minimum of 10 years.

3.5.2.3.2 Mass Storage Ingest Format

This function shall accept, process, and store any data that:

bc. Meets CCSDS packet, EHS GSE packet, or EHS Custom Data Packet formats with EHS headers per SSP 50366

bd. Meets MSFC-STD-1274 and MSFC-DOC-1949

be. Is received from either MSFC PDSS or MSFC EHS.

3.5.2.3.3 Mass Storage Search and Retrieval Capability

The user shall be able to retrieve stored data.  The users shall be able to submit a request and have the data played back to the specified GSE within the TSC mission network.

3.5.2.3.4 Mass Storage User Interface

The TSC shall use the TReK user interface to allow the user to access the capabilities required in section 4.5.2.4.3.

3.5.3 Commanding

The TSC data system shall provide a capability to command payloads through the MSFC POIC per SSP 50366 HOSC to GRC TSC ICD.

3.5.3.1 Commanding Capacity

This function shall have a capacity of forty (40) total concurrent onsite users (reference section 4.1.1).

3.5.3.2 Command Responses

The TSC data system shall provide a capability to receive and display command responses to the extent allowed by SSP 50366 HOSC to GRC TSC ICD.

3.5.4 Service Requirements

3.5.4.1 GRC Services

The TSC shall provide means to access the GRC Office Automation System (IDE).

3.5.4.1.1 GRC Services Classification

Workstations that are used exclusively for GRC Office Automation System (IDE) are operations-noncritical.

3.5.4.2 ISS Mission Services

The TSC shall provide access to all mission services specified for users in the POIC Capabilities Document SSP 50304, including the tools to perform the following functions:

bf. Database management

bg. Centralized system control and monitoring

bh. System trend analysis 

bi. Auditing

bj. Software license management

bk. Word processing

bl. Spreadsheets

bm. E-mail

bn. Pixmap editor

bo. Remote login

bp. File transfer

bq. Process management

br. Resource monitoring

bs. Databased storage of user-generated data elements

bt. Validation of user-generated data elements

bu. TReK software

bv. Software Configuration tool

3.6 Networking System

The TSC networking system comprises all of the internal LAN’s that interconnect the TSC data system and provide external access to the GRC lab network or other networks (through the telecommunications system).

3.6.1 Networking System Connectivity

The TSC networking system shall provide connectivity for the TSC data system elements, operations workstations, workstations on the GRC lab (campus) network, TSC systems on the External Services network, dedicated operations WAN’s, and the Internet.

3.6.2 Networking System Isolation

The networking system shall be capable of providing secure interfaces, where required, between the GRC lab and MSFC POIC.

3.6.3 Networking System Capacity

The networking system shall provide an adequate number of ports to support the capacities specified in this document.

3.6.3.1 Networking System Classification

The restorability and availability of the networking system’s components and subsystems shall correspond to the systems they support.

3.7 Timing System

The TSC timing system shall:

bw. Accept IRIG-B and GPS timing signals

bx. Derive other required real and simulated times including local time, Mission Elapsed Time, ISS referenced times

by. Provide video display of times to TSC video system as specified in section 4.3.2.1
bz. Provide GMT and NTP to other TSC systems as required.

3.7.1 Capacity

The Timing system shall provide the capability to generate and display two independent sets of timing displays, and generate and distribute Network Timing Protocol (NTP) over the Mission Network.

3.7.2 Timing System Classification

The restorability and availability of the timing system’s components and subsystems shall correspond to the systems they support.

3.8 Facility Requirements

The TSC shall provide area and minimal furniture complements to support users for operations, simulations, training, and other related activities at the TSC.

3.8.1 Facility Capacity

The TSC shall support the requirements of section 4.1.1 as follows:

ca. Operations / Training/ Simulations area(s) of 2500 square feet

cb. Operation control area of 300 square feet

cc. Communications interface and data system server area of 700 square feet

cd. Conference room (25 users) of 450 square feet

ce. Data system development/validation/system-administration/workstation-staging area of 200 square feet

cf. A general purpose area for technician repair, checkout, equipment staging, spares, document/drawing storage, and administrative supplies.

cg. TSC staff office/administrative areas. 

ch. Observation/visitors area sufficient for 15 people.

3.8.2 Facility Heating, Ventilation, and Air Conditioning

ci. The TSC shall provide heating, ventilation, and air conditioning (HVAC) to all areas.  

cj. Areas supporting operations-critical services shall have sources that are single-fault tolerant or use multiple sources. 

ck. Distribution systems need not be single-fault tolerant and can be shared if multiple sources are used.

3.8.3 Facility Electrical Power

cl. The TSC shall provide electrical power to all areas.  

cm. Areas supporting operations-critical services shall have sources that are single-fault tolerant or use multiple sources.  

3.8.4 Facility Parking

The TSC shall provide parking for the number of users specified in section 4.1.1. 

3.8.5 Operations Area Accommodations

The TSC shall provide accommodations, such as consoles or tables, chairs, phones, storage cabinets, for its users in the operations areas.

3.9 Operations and Personnel Support

This section describes the types of support personnel the TSC shall be required to provide.

3.9.1 Operations Support at the TSC

3.9.1.1 Pre-Increment Support at TSC

The TSC shall provide engineering and technical support for experiment pre-increment operations including simulations, ground support personnel training, pre-increment development on TSC-furnished equipment, and setup, test, validation, and certification of all ground support equipment for experiment teams at the TSC. These activities shall be supported during day shift.

3.9.1.2 Increment Operations Staff Support at TSC

The TSC shall provide on-site operations staff support to the experiment teams for a minimum of 8 hours per day, Monday through Friday.

3.9.1.3 Post-Increment Support at TSC

The TSC shall support experiment post-increment operations at the TSC during day shift.

3.10 Security

The TSC shall implement a security program that is consistent with the NASA mission and National Policy.  The following requirements derived from NASA’s Security of Information Technology Guideline, NPG 2810.1:

cn. The TSC shall protect resources against loss, theft, vandalism, espionage, sabotage, and other threats or acts of violence via access controls.

co. The TSC shall provide appropriate and reasonable protection for facilities, property, and information in its possession or custody.

cp. The TSC shall, in conjunction with the GRC security office, apply appropriate levels of communications security (COMSEC) to NASA telecommunications systems.

cq. The TSC shall, in conjunction with the GRC security office, ensure that only those employees with a clear and demonstrated need are granted a security clearance.

cr. The TSC shall, in conjunction with the GRC security office, employ a security logging, reporting, and alerting system.

cs. The TSC shall, in conjunction with the GRC security office, provide a security education and awareness training. 

ct. The TSC shall be designated as a non-classified site.  All classified controls and procedures shall be the responsibility of the owner who brings classified material into the facility.

3.11 Training and Certification

3.11.1 Ground Support Personnel Training

The TSC shall meet the following ground support personnel training requirements:

cu. Provide a certified trainer and training for all TSC users at the TSC for TSC-provided capabilities.

cv. Provide training for TSC staff.

cw. Provide generic operations training prior to increment simulations for the ground support personnel, both users and staff.

cx. Provide the capability to conduct generic operations training simultaneous to real-time operations.

3.11.2 Certification

3.11.2.1 TSC Staff Certification

The TSC shall certify that all TSC staff are trained for each increment and in accordance with Payload Ground Support Personnel Training and Certification Plan.

3.11.2.2 Certification Tracking

All training performed by and for the TSC shall be loaded into a database and tracked by individual names, training course, payload/experiment, and increment.

3.11.2.3 Re-certification

Personnel shall be re-certified for each increment by taking refresher courses, as necessary, and increment-specific training.

verification

The requirement, source, and verification methods are contained in TABLE I.

Definitions for verification methods (Analysis, Test, Inspection, and Demonstration) can be found in SSP 54501, International Ground System Integration, Verification & Test Management Plan.

TABLE I. Requirement Source Verification Methods

	TRD REQUIREMENT
	SOURCE
	VERIFICATION METHOD

	4.1   Overall TSC

The GRC TSC shall provide the capability to support ISS real-time operations, simulated operations, and onsite ground support personnel training.  
	IGSS F3.7.18.3.1A 

The TSC shall provide the capability to monitor the real-time operational status of facility class payloads and experiments, other payloads and experiments, and instruments associated with the TSC.
	Analysis (IGSS)

	 4.1.1   Overall  TSC Capacity

The TSC shall have the capacity to simultaneously supply services to real-time and simulated operations for a total of 40 users at the TSC. The TSC will also be capable of supporting a visitor viewing area.  The TSC shall also have the capacity to train up to 10 ground support personnel simultaneously.
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.1.2.1
Criticality Classifications

The TSC systems, elements, and services shall be classified as either operations-critical or operations-noncritical for the purpose of restorability.
	Patterned after MSFC POIC
	Analysis

	4.1.2.1.1  Operations-Critical Classification

All TSC systems, elements, or services used in real-time operations within the TSC shall be classified as operations-critical, unless otherwise specified in this document.
	Patterned after MSFC POIC
	Analysis

	4.1.2.1.2   Operations-Noncritical Classification

a. All TSC systems, elements, or services used exclusively in training or simulations shall be classified as operations-noncritical.

b. Systems, elements, or services whose functions are duplicated in other systems or services, excluding system redundancies, shall be classified as operations-noncritical.
	Patterned after MSFC POIC
	Analysis

	4.1.2.2
 TSC Operations-Critical Services Availability/Restorability

The TSC shall have an availability of 0.95 or better for all operations-critical services.

The TSC shall have a Maximum Time to Restore Service (MaxTTR) for operations-critical services of

a. Four hours during staffed shift (usually 0700-2000L)

b. Next business day during other shifts
	GRC Telescience Program Direction
	Analysis

	4.1.2.3
  TSC Operations-Noncritical Services Availability/RestorabilityNoncritical resource shall be available on a “best-effort” basis, based on available resources. The TSC shall have a MaxTTR for operations-noncritical services (or systems in operations-noncritical usages) of the next business day.
	GRC Telescience Program Direction
	Analysis

	4.1.2.4
   Overall TSC Life Cycle

The TSC shall design the facility to have a 15-year life. (Scheduled equipment replacement may be used to meet this requirement) 
	GRC Telescience Program Direction
	Analysis

	4.1.3   TSC External Interfaces
The TSC shall establish external interfaces with the following to the extent necessary to meet the requirements of this document:

a. MSFC POIC (HOSC)

b. GPS Timing Services

c. GRC lab (Campus and External Services) network and timing services)

d. NISN gateway at GRC 
	These requirements are derived. These are services standard to a Telescience Support Center . See IGSS F.3.7.18.1 and F.3.7.18.2, which provides a purpose and description of a Telescience Support Center.
	Analysis

	4.2
Audio System

The TSC audio system shall receive and distribute the following audio for TSC users.

a. Air-to-ground voice loops

b. Ground-to-ground voice loops

c. TSC-generated audio sources 

d. Space to Ground  voice loops


	IGSS F3.7.18.3.2C

The TSC shall provide the capability for audio communication between flight crew and ground controller personnel in support of payload operations.

 IGSS F3.7.18.3.3A

The TSC shall provide the capability for ground and to ground audio communication for coordination of payload operations.
	Analysis (IGSS)

	4.2.1.1
Audio System Voice Loop and Audio Source Capacity

The audio system shall provide a voice loop and audio source capacity of:

a.Seventy-two (72) external channels to support real-time operations and simulations voice loops from the NISN provider 

b. Six (6) TSC generated audio sources (bi-directional capability; not distributed external to TSC audio system) 

c. Six (6) internal training loops
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.2.1.2   Audio System Audio Station Capacity

The TSC shall have thirty-one ( 31) audio stations total  (20 in room 150, 3 in the ops room 153, 1 in the visitors room, 1in the high bay, 2 in 151, 2 in room 155, and 2 spares)
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.2.2   Audio Station User Interface

Each audio station user interface shall meet the following requirements:

a. Capable of accessing a minimum of 30 loops and sources simultaneously

b. Allow 2 users simultaneous access at each station

c. Provide the user the capability to select monitor only and talk or monitor for each loop and source

d. Provide independent volume control for each user

e. Show visual indication of voice activity on each loop for users, high bay and visitors room 

f.  Restrict user access to approved loops and talk capability as a function of individual stations 
	Derived Requirements & GRC Telescience Program Direction
	Demonstration

	4.2.2.1 Audio System Classification

The audio system is defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services specified in section 4.1.2.2.
	Flow Down from 4.1.2.2
	Analysis

	4.3
Video System

The TSC Video system shall route and distribute video and corresponding audio, when available, from ISS and other sources to destinations within the TSC facility. 
	IGSS F3.7.18.3.2D

The TSC shall provide the capability to receive and distribute ISS video to internal customers and selected external remote user facilities.

IGSS F3.7.18.4.1C

The TSC shall provide the capability to receive ISS from the SSCC video distribution function (Bldg. 8, JSC TV). 
	Analysis (IGSS)

	4.3.1
Video Formats

The video system shall be compatible with NTSC RS-170 composite video
	Industry Standard

TSC experience
	Demonstration

	4.3.2.1
Video System Sources 

The video system shall meet the following video source requirements:

a. Provide access to a minimum of one (1) channel of real-time ISS video 

b. Provide views of TSC rooms and hallwaysc. Provide a VCR for playback of pre-recorded video

d. Provide access to GRC Link video channels 

g. Provide access to time displays specified in section 4.7
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.3.2.2
 Video System Destinations

The video system shall provide the following destination requirements:

a. Provide all onsite users with video stations

b. Provide room monitors and/or video projectors within the operations areas and conference rooms of the TSC

c. Provide video monitors for TSC staff to observe video quality and content

d. Provide a video source for use by the users descretion if requested
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.3.3.1
 Video System User Video Station

The video system user video station shall meet the following requirements:

a. Provide one video station for every audio station in room 150 (reference section 4.2.1.2)

b. Provide one selectable channel to each monitor controlled through the video system user interface


	Derived Requirements & GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.3.3.2
 Video System User Interface

The video system shall meet the following user interface requirements:

a. Provide access to all approved video sources at each user video station

b. Restrict access to video sources as a function of individual station and individual source
	GRC Telescience Program Direction
	Demonstration

	4.3.4
Video Recording Services

The TSC shall provide the capability to simultaneously record 2 independent video channels with audio.  
	GRC Telescience Program Direction
	Demonstration

	4.3.5  Video System Classification

The video system is defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services specified in section 4.1.2.2.
	Flow-down of requirement 4.1.2.2
	Analysis

	4.4
Telecommunications System

The TSC shall provide a telecommunications system to

a. Receive and transmit the aggregate signal to and from the TSC

b. Multiplex and demultiplex the individual signals, as required

c. Distribute and collect the individual signals to and from each TSC system

d. Provide all voice, operations video, data, commanding, networks, and other communications for the internal TSC facility interfaces up to the GRC-designated demarcation point
	IGSS F3.7.18.4.3

The TSC shall provide the capability to distribute processed Ku-band and POIC generated data to destinations both internal and external to the TSC.
	Analysis (IGSS)

	4.4.1
Telecommunications Formats and Protocols

The TSC telecommunications system shall comply with the communications formats and protocols required in POIC Generic User Interface Definition Document SSP-50305 and HOSC to GRC TSC ICD SSP-50366.
	POIC Generic User Interface Definition 

      Document SSP-50305 

HOSC to GRC TSC ICD SSP-50366
	Analysis

	4.4.2
Telecommunications Capacity

The telecommunications system shall have the capacity to transport the following to and from the TSC:

a. 64.5  Mbps of WAN bandwidth to support ISS data collection download via TDRSS 

b. 4.5 Mbps of voice loops over discrete circuits with capacity to support section 4.2.1.1

c.The capacity to support one (1) channel of ISS video over discrete circuits to the GRC designated demarcation point

e. 100 Mbps of data to the GRC mission network
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.4.3
Conferencing

The TSC conferencing system shall provide audio-only conferencing over standard telephone lines (teleconferencing).

	IGSS F3.7.18.3.3B

The TSC shall provide the capability for conferencing for planning of payload operations

IGSS F3.7.18.3.3C

The TSC shall provide the capability for teleconferencing among the POIC, local users, and remote users.
	Analysis (IGSS)

	4.4.4
Telecommunications Classification

The telecommunications system, independent of external communications connections past the designated communications demarcation point, is defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services specified in section 4.1.2.2.
	Flow-down of requirement 4.1.2.2
	Analysis

	4.5 Data System

The data system section contains the requirements for telemetry, commanding, mass storage, and mission services.  The data system includes TSC provided equipment and services, and excludes any other GRC-provided equipment and services that the TSC will have available.
	
	

	4.5.1.1
Data System Capacity

The TSC data system shall have the capacity to simultaneously supply services to the following:

a. Two, simultaneous, on-line operations (e.g. a simulation and real-time operation)

b. Forty(40) total onsite users ( comprising Simulations / Operations / Training) reference section 4.1.1

c. Software testing and validation independent of other operations.
	Flow-down from 4.1.1 and GRC Telescience Program Direction.
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.5.1.2
  Data System User Interface

The TSC shall meet requirements to provide a user interface for systems designed by the TSC for the users.
	Derived Requirement from 4.1.1
	Analysis

	4.5.1.2.1   Data System Classification

The overall data system and its functions are defined as operations critical and shall meet or exceed the availability and restorability requirements for operations-critical services defined in section 4.1.2.2.    This excludes any equipment used for GRC Office Automation System functions.  Additionally, this excludes end-user induced faults
	Flow-down of requirement 4.1.2.2
	Analysis

	4.5.1.2.2   TSC Provided Equipment
	
	

	4.5.1.2.2.1  Workstations Restorability

Workstations shall meet the requirements of Operations-Critical equipment.
	Flow-down of 4.1.2.2
	Analysis

	4.5.1.2.2.2 Printers Classification

Printers shall meet the requirements of operations non-critical equipment.
	Flow-down of 4.1.2.2
	Analysis

	4.5.1.3
  Data System Time Synchronization

The data system shall be synchronized to Greenwich Mean Time.
	Industry Standard
	Analysis

	4.5.2   Data Requirements
	
	

	4.5.2.1
  Telemetry

The TSC data system telemetry function shall support the following functions simultaneously per operation:

a. Telemetry monitoring of payload data and experiment caution/warning data including decommutation, conversion, calibration, limit checking, exception monitoring, and display 

b. GSE packet request, generation, and distribution

c. Custom data packet request,  generation, and distribution

d. Pseudo telemetry generation and distribution

e. Telemetry database creation and modification


	IGSS F3.7.18.3.1B

The TSC shall provide access to tools to enable limit checking and exception monitoring of payload health and status data.

IGSS F3.7.18.3.1C

The TSC shall provide access to tools to receive and display payload and experiment caution and warning data.

IGSS F3.7.18.4.1A

The TSC shall provide the capability to receive Ku-band data for the specific payloads, experiments, and instruments associated with the TSC from PDSS in accordance with SSP 50305, POIC to Generic User Interface Definition Document.

IGSS F3.7.18.4.2A

The TSC shall provide the capability to process Ku-band data for the specific payloads, experiments, and instruments associated with the TSC.

IGSS F3.7.18.4.2B

The TSC shall provide the capability to process POIC generated data.
	Analysis (IGSS)

	4.5.2.1.1     Telemetry Capacity

In addition to the other capacity requirements of section 4.5.1.1, the telemetry function shall support an aggregate telemetry ingest rate which is determined by the HOSC to GRC TSC Data transfer rate defined in SSP 54001, Network Program Requirements Document (NPRD), Section 2736.09.02, HOSC to GRC Data Transfer Interface. This does not include X-windows, World Wide Web, or other data services traffic.
	Derived from 4.1.1 and HOSC to GRC ICD.
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.5.2.1.2   Accepted Telemetry Formats

The TSC data system shall accept, process, and display all data that conforms to the following:

a. Meets CCSDS packet, EHS GSE packet, or EHS Custom Data Packet formats with EHS headers per SSP 50305

b. Meets MSFC-STD-1274

c. Is received from either MSFC PDSS or MSFC POIC RTDS (EHS)
	IGSS F3.7.18.4.1A

The TSC shall provide the capability to receive Ku-band data for the specific payloads, experiments, and instruments associated with the TSC from PDSS in accordance with SSP 50305, POIC to Generic User Interface Definition Document.

IGSS F3.7.18.4.1B

The TSC shall provide the capability to receive required POIC generated data in support of payload operations.

IGSS F3.7.18.4.2C

The TSC shall provide the capability to process payload, experiment, and instrument data, including telemetry formatted in accordance with MSFC-STD-1274- V2, MSFC HOSC Telemetry Format Standard, Volume 2.
	Analysis (IGSS)

	4.5.2.1.3 Telemetry Distribution

The TSC shall receive all user data from MSFC and distribute the data to the requested GSE within the TSC.
	GRC Telescience Program Direction
	Demonstration

	4.5.2.1.4   Security

The TSC data system shall reside on a secure network to protect the user’s telemetry data.
	IGSS F.3.7.18.8

A. The TSC shall provide the capability to insure that the remote user interface to the TSC is

protected from unauthorized access in accordance with security requirements contained in SSP

50305.

B. The TSC shall provide the capability to protect their assets in accordance with applicable

government security rules and regulations, local security requirements, and the security

requirements contained in SSP 50305.

C. The TSC shall satisfy the security interface requirements contained in SSP 50305.
	Demonstration

	4.5.2.2   Science Data Distribution Requirements

The TSC data system shall provide the users with a capability to assist them with science (processed) data storage and distribution.  The TSC data system shall provide:

a. A Database to allow Payloads to store and organize science data.

b. A File System to allow Payloads to store and organize science data.

c. A Web server to share information and science data with the world and/or select users.

d. A FTP server to allow Payloads to share science data with external personal.

e. Portable media containing science data sets within one month of a request for those data sets.
	IGSS F.3.7.18.4.3

The TSC shall provide the capability to distribute processed Ku-Band and POIC generated data to destinations both internal and external to the TSC.
	Demonstration

	4.5.2.2.1   Availability 

The TSC data system shall provide the users a method of transferring their data to the GRC External Services LAN from the TSC Mission Network.  The availability of the GRC External Services LAN is dependent upon GRC CSD.
	GRC Telescience Program Direction
	Demonstration

	4.5.2.2.2   Security

The TSC data system will provide the users with a means to protect their science data on the TSC provided space on the GRC External Services LAN.  The security of the GRC External Services LAN is provided by GRC CSD.
	Flow Down from 4.5.2.1.4
	Demonstration

	4.5.2.3
  File Uplink/Downlink

The TSC data system shall provide a capability per SSP 50366 HOSC to GRC TSC ICD

a. To transfer data from the TSC to the MSFC POIC for file uplink

b. Receive data from the ISS via MSFC POIC GRC.
	IGSS F3.7.18.3.2B

The TSC shall provide the capability to generate payload data files for uplink to the on-orbit ISS.
	Analysis (IGSS)

	4.5.2.4   Mass Storage

The TSC data system shall provide:

a. Temporary storage of telemetry data up to (90 days)

b. Capability to retrieve the stored data (within 90 days)

c. Digital copies of stored data on portable media with a minimum usable lifetime of 10 years
	IGSS F.3.7.18.4.4

The TSC shall provide the capability to store processed data for a minimum of three months.

Derived from the above requirement &

GRC Telescience Program Direction
	Demonstration

	4.5.2.4.1   Mass Storage Capacity

This function shall support:

a. Same user capacity as total data system requirements for users as specified in section 4.5.1.1

b. Telemetry ingest rate equal to the aggregate telemetry ingest rate specified in section 4.5.2.1.1

c. On line storage for a minimum of 90 days

d. Off line storage for a minimum of 10 years.
	IGSS F3.7.18.4.4

The TSC shall provide the capability to store processed data for a minimum of three months.
	Analysis by IGSS for length of storage time, Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.5.2.4.2   Mass Storage Ingest Format

This function shall accept, process, and store all data that:

a.  Meets CCSDS packet, EHS GSE packet, or EHS Custom Data Packet formats with EHS headers per SSP 50366

b. Meets MSFC-STD-1274 and MSFC-DOC-1949

c. Is received from either MSFC PDSS or MSFC EHS
	POIC Generic User Interface Definition 

      Document SSP-50305

HOSC to GRC TSC ICD SSP50366
	Analysis

	4.5.2.4.3   Mass Storage Search and Retrieval Capability

The user shall be able to retrieve stored data.  The users shall be able to submit a request and have the data played back to the specified GSE within the TSC mission network.
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.5.2.4.4   Mass Storage User Interface

The TSC shall use the TReK  user interface to allow the user to access the capabilities required in 4.5.2.4.3.
	GRC Telescience Program Direction
	Demonstration

	4.5.3
Commanding

The TSC data system shall provide a capability to command payloads through the MSFC POIC per SSP 50366 HOSC to GRC TSC ICD.
	IGSS F3.7.18.3.2A

The TSC shall provide the capability to perform ground based commanding of facility class payloads and experiments, other payloads and experiments, and instruments in accordance with SSP 50305, POIC to Generic User Interface Definition Document and MSFC-STD-2535, MSFC HOSC Command Format Standard.
	Analysis (IGSS)

	4.5.3.1
Commanding Capacity

This function shall have a capacity of forty40) total simultaneous onsite users (reference section 4.1.1).
	Flow down from 4.1.1
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.5.3.2
Command Responses

The TSC data system shall provide a capability to receive and display command responses to the extent allowed by SSP 50366 HOSC to GRC TSC ICD.
	SSP 50305, POIC to Generic User Interface Definition Document 


	Demonstration

	4.5.4.1
 GRC Services

The TSC shall provide means to access the GRC Office Automation System.
	GRC Telescience Program Direction
	Demonstration

	4.5.4.1.1   GRC Services Classification

Workstations that are used exclusively for GRC Office Automation System (IDE) are operations noncritical.
	Derived from 4.1.1
	Not Applicable

	4.5.4.2
 ISS Mission Services

The TSC shall provide access to all mission services specified for users in the POIC Capabilities Document SSP 50304, including the tools to perform the following functions:

a) Database management

b) Centralized system control and monitoring

c) System trend analysis 

d) Auditing

e) Software license management

f) Word processing

g) Spreadsheets

h) E-mail

i) Pixmap editor

j) Remote login

k) File transfer

l) Process management

m) Resource monitoring

n) Databased storage of user-generated data elements

o) Validation of user-generated data elements

p) TReK software

q) Software Configuration tool
	IGSS F3.7.18.7A

The TSC shall provide the capability to access pre-increment planning tools, e.g., PPS, PDL, OZ Homepage, POIF homepage.

IGSS F3.7.18.7B

The TSC shall provide the capability to access POIC provided mission support services. 


	Demonstration

	4.6 Networking System

The TSC networking system comprises all of the internal LAN’s that interconnect the TSC data system and provide external access to the GRC lab network or other networks (through the telecommunications system).
	
	

	4.6.1
Networking System Connectivity

The TSC networking system shall provide interconnectivity between the TSC data system elements, operations workstations, and administrative workstations to the GRC lab (campus) network, dedicated operations WANs, and the internet.
	GRC Telescience Program Direction
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.6.2
Networking System Isolation

The networking system shall be capable of providing secure interfaces, where required, among the GRC lab and MSFC POIC.
	GRC Telescience Program Direction
	Analysis

	4.6.3
Networking System Capacity

The networking system shall provide an adequate number of ports to support the capacities specified in this document.
	Flow down from user capacity, 4.1.1
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.6.3.1
Networking System Classification

The restorability and availability of the networking system’s components and subsystems shall correspond to the systems they support.
	Flow-down of 4.1.2
	Analysis

	4.7   Timing System

The TSC timing system shall perform the following:

a. Accept IRIG-B and GPS timing signals.

b. Derive other required real and simulated times including local time, Mission Elapsed Time, ISS referenced times

c. Provide video display of  times to TSC video system as specified in 4.3.2.1.

d. Provide GMT and NTP to other TSC systems as required
	Industry Standard.
	Demonstration

	4.7.1
Capacity

The Timing system shall provide a capability to generate and display two independent sets of timing displays. Generate and distribute Network Timing Protocol (NTP) over the mission network
	GRC Telescience Program Direction
	Demonstration

	4.7.2
 Timing System Classification

The restorability and availability of the timing system’s components and subsystems shall correspond to the systems they support.
	Flow-down of 4.1.2
	Analysis

	4.8
Facility Requirements

The TSC shall provide area and minimal furniture complements to support users for operations, simulations, training, and other related activities at the TSC.
	GRC Telescience Program Direction
	Inspection

	4.8.1
Facility Capacity

The TSC shall support the requirements of 4.1.1 as follows:

a. Operations / Training/ Simulations area(s) of 2500 square feet

b. Operation control area of 300 square feet

c. Communications interface and data system server area  of 700 square feet

d. Conference room (25 users) of 450 square feet

e. Data system development/validation/system-administration/workstation-staging area of 200 square feet

f. A general purpose area for technician repair, checkout, equipment staging, spares, document /drawing storage, and administrative supplies.

g. TSC staff office/administrative areas. 

h. Observation/visitors area sufficient for 15 people
	Derived from 4.1.1
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.8.2
Facility Heating, Ventilation, and Air Conditioning

a. The TSC shall provide heating, ventilation, and air conditioning (HVAC) to all areas.  

b. Areas supporting operations-critical services shall have sources that are single-fault tolerant or use multiple sources. 

c. Distribution systems need not be single-fault tolerant and can be shared if multiple sources are used.
	Derived from 4.1.2.2
	Inspection, Analysis

	4.8.3
Facility Electrical Power

a. The TSC shall provide electrical power to all areas.  

b. Areas supporting operations-critical services shall have sources that are single-fault tolerant or use multiple sources.  
	Derived from 4.1.2.2
	Inspection, Analysis

	4.8.4
Facility Parking

The TSC shall provide parking for the number of users specified in section 4.1.1.
	Derived from 4.1.1
	Demonstration (where full capability has been implemented), analysis (to show capability to support full requirement)

	4.8.5
 Operations Area Accommodations

The TSC shall provide accommodations, such as consoles or tables, chairs, phones, storage cabinets, for its users in the operations areas.
	Derived from 4.1.1
	Inspection

	4.9.1.1   Pre-Increment Support at TSC

The TSC shall provide engineering and technical support for experiment pre-increment operations including simulations, ground support personnel training, pre-increment development on TSC-furnished equipment, and setup, test, validation, and certification of all ground support equipment for experiment teams at the TSC. These activities shall be supported during day shift.
	IGSS F3.7.18.5A

The TSC shall provide the capability to conduct local operations training, integrated payload training, and joint multi-segment training.


	Analysis (IGSS)

	4.9.1.2   Increment Operations Staff Support at TSC

The TSC shall provide on-site operations staff support to the experiment teams for a minimum of 8 hours per day, Monday through Friday.
	GRC Telescience Program Direction
	Analysis

	4.9.1.3   Post-Increment Support at TSC

The TSC shall support experiment post-increment operations at the TSC during day shift.
	GRC Telescience Program Direction
	Analysis

	4.10
Security

The TSC shall implement a security program that is consistent with the NASA mission and National Policy.  The following requirements derived from NASA’s Security of Information Technology Guideline, NPG 2810.1: 

a. The TSC shall protect resources against loss, theft, vandalism, espionage, sabotage, and other threats or acts of violence via access controls.

b. The TSC shall provide appropriate and reasonable protection for facilities, property, and information in its possession or custody.

c. The TSC shall, in conjunction with the GRC security office, apply appropriate levels of communications security (COMSEC) to NASA telecommunications systems.

d. The TSC shall, in conjunction with the GRC security office, ensure that only those employees with a clear and demonstrated need are granted a security clearance.

e. The TSC shall, in conjunction with the GRC security office, employ a security logging, reporting, and alerting system.

f. The TSC shall, in conjunction with the GRC security office, provide a security education and awareness training. 

g. The TSC shall be designated as a non-classified site.  All classified controls and procedures shall be the responsibility of the owner who brings classified material into the facility.
	IGSS F3.7.18.8A

The TSC shall provide the capability to insure that the remote user interface to the TSC is protected from unauthorized access in accordance with security requirements contained in SSP 50305, POIC to Generic User Interface Definition Document. 

IGSS F3.7.18.8B

The TSC shall provide the capability to protect their assets in accordance with applicable government security rules and regulations, local security requirements, and the security requirements contained in SSP 50305, POIC to Generic User Interface Definition Document.

IGSS F3.7.18.8C

The TSC shall satisfy the security interface requirements contained in SSP 50305, POIC to Generic User Interface Definition Document.
	Analysis (IGSS)

	4.11.1
 Ground Support Personnel Training

The TSC shall meet the following ground support personnel training requirements:

a. Provide a certified trainer and training for all TSC users at the TSC for TSC-provided capabilities.

b. Provide training for TSC staff.

c. Provide generic operations training prior to increment simulations for the ground support personnel, both users and staff.

d. Provide the capability to conduct generic operations training simultaneous to real-time operations.
	Derived from IGSS F3.7.18.5A

The TSC shall provide the capability to conduct local operations training, integrated payload training, and joint multi-segment training.

IGSS F3.7.18.6A

The TSC shall provide training and certification of local and remote users on the use of TSC provided mission support services.
	Inspection, demonstration

	4.11.2.1   TCS Staff Certification

The TSC shall certify that all TSC staff are trained for each increment and in accordance with Payload Ground Support Personnel Training and Certification Plan.
	IGSS F3.7.18.6B

The TSC shall certify all operators in accordance with Doc # TBD[MSFC-PLAN-2848], Payload Ground Support Personnel Training and Certification Plan.
	Analysis (IGSS)

	4.11.2.2   Certification Tracking

All training performed by and for the TSC will be loaded into a database and tracked by individual names, training course, payload/experiment, and increment.
	IGSS F.3.7.18.6 Perform Training and Certification
	Demonstration

	4.11.2.3   Re-certification

Personnel will be re-certified for each increment by taking refresher courses, as necessary, and increment-specific training.
	IGSS F.3.7.18.6 Perform Training and Certification
	Demonstration


APPENDIX A acronyms and abbreviations

A.1 Scope

This appendix lists the acronyms and abbreviations used in this document.

A.2 List of Acronyms and Abbreviations

AOS


Acquisition of signal

COTS


Commercial Off The Shelf

ETSG


Engineering and Technical Support Group

Gbps


Giga-bits per second

GMT


Greenwich Mean Time

GPS


Global Positioning System

GRC


Glenn Research Center (at Lewis Field)

GSE


Ground Support Equipment

GSFC


Goddard Space Flight Center

GUI


Graphical User Interface

HOSC


Huntsville Operations Support Center

ICD


Interface Control Document

IGSS


International Ground Systems Specifications

ISS



International Space Station

JSC


Johnson Space Center

LOS


Loss of signal

MaxTTR


Maximum Time To Restore

Mbps


Mega-bits per second

MET


Mission Elapsed Time

MSD


Microgravity Science Division

MSFC


Marshall Space Flight Center

NASA 


National Aeronautics and Space Administration

NISN


NASA Integrated Services Network

NPRD


Network Program Requirements Document

OSG


Operations Support Group

PDL


Payload Data Library

PDRD


Payload Data Requirements Document

POIC


Payload Operations Integration Center

PRD


Program Requirements Document

TBD


To Be Determined

TDRSS


Tracking and Data Relay Satellite System

TIP


Telescience Implementation Plan

TReK


Telescience Resource Kit

TRD


TSC Requirements Document

TSC


Telescience Support Center

UF



Utility Flight

VLAN


Virtual Local Area Network

WAN


Wide Area Network

glossary

A.3 Scope

This appendix defines special terminology used in this document.

A.4 Glossary

Availability
The proportion of time that an item is capable of operating to specification within a large time interval

Catastrophic [experiment]
Causing irreplaceable loss of science data or damage to the experiment

Staffed shift
7:00 am to 8:00 pm Eastern Standard Time (normal business hours, 5 days per week, 8 hours during the day (non-holiday)

Element
A part or component of a system.

End instrument
Generic telecommunications term referring to a user device, such as a telephone or audio control panel

Generic operations training
Training that is not increment-specific and is provided prior to any pre-increment support.  Typically involves familiarization with ground support equipment and services and operation protocols.

Ground Operations Support Personnel
All nonflight personnel involved in the support of ISS operations.  Includes TSC staff and experiment team members.

MaxTTR
Maximum Time To Restore.  The time required to restore the lost service in mean +1.5 sigma failure situations (approximately 85% assuming normal probability distribution).

Operations-critical
The intent of this classification is to identify functions and services that when lost will significantly impact multiple/all experiments or cause catastrophic loss of data to one experiment

Operations-noncritical
The intent of this classification is to identify functions and services that when lost will not significantly impact multiple experiments or cause catastrophic loss of data to one experiment.  Also applies to most simulation and training support services.

Remote site
An area that is outside of NASA GRC or areas that are directly serviced by NASA GRC (i.e., Aerospace Park).

String
A set of support equipment that as an 
aggregate perform a mission support function, such as a data system string.

Unresolved and undefined items

A.5 Scope

This appendix lists all items in this document that need to be determined (TBD).

A.6 List of TBDs

support for programs other than iss

A.7 Scope




PRCU





Visitor Viewing Area





Ops Control       Room 153 


(Approx. 572 sq. ft.)





Comm Room 151


(Approx. 704 sq. ft.)





Ops Room 150


(Approx. 2580 sq. ft.)





North





Conference Room 108


(Approx. 468 sq. ft.)





Ops Rooms 102/104


(Approx. 540 sq. ft.)





Sustaining Engineering Room 155


(Approx. 216 sq. ft.)
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