Representative Task Order: RTO #4 

Task Title: Network Integration Services
Location(s): NA – White Paper Only

Period of Performance:   NA – White Paper Only
Task Background: The Networks Integration Management Office (NIMO) at Goddard Space Flight Center serves as the liaison for spacecraft and scientific customers requiring access to NASA’s communications networks.  NIMO integrates NASA’s networks services to find communication solutions that will meet the projects technical and budgetary requirements.  

In addition to coordinating support from NASA’s Near-Earth Communications Networks that consist of both the Space Network and Ground Network, NIMO also assists in the coordination of support from service providers throughout NASA (e.g.  NASA Integrated Services Network (NISN), Flight Dynamics Facility (FDF)), as well as US agencies, foreign governments, and commercial service providers.

To achieve this primary goal, NASA will task the SCNS contractor to analyze customer requirements and propose Network support solutions for the customer missions. 

Task Requirement: The Offeror shall document the processes and steps that they would employ to identify and understand the derived mission support requirements, all of the analysis and coordination necessary to develop a complete network mission support solution, any essential verification testing, and the resources deemed required for all phases of the Spacecraft Y (SCY), fictional satellite mission.

The contractor shall support the customer communication needs of SCY throughout the mission lifecycle – from formulation through closeout.

The Offeror shall show the network mission support concept for a communications solution to support Spacecraft Y (SCY) - which is a sample spacecraft that is a composite of requirements from past, present, and future NIMO customers – identifying the changes and support aspects for the mission’s launch and early operations, routine, and termination phases. 

The Offeror should specifically display their understanding of the:

· Derived mission support requirements as they relate to all the network entities involved.

· Specific analysis they would perform to assure that the above described concept can be committed to and support all phases in the mission solution.

· Necessary testing required to verify the interfaces in the above identified solution.

· Time-phase staffing with identification of staffing positions required 

· Risks involved in the identified concept

· Changes or improvements suggested to employed processes necessary to realize improvements and efficiencies in the above identified solution.

Deliverables:

A White Paper.

SCY Mission Support Parameters

Mission Name: SCY

Launch: June 28, 2010

Mission Life: 3 years nominal with possible extension to 5 years.
Nominal Orbit: L2

Orbit Determination:  Coherent S-band Ranging (30 minutes per day from alternating North/South latitude stations).
Latency: Real-time for S-band, K-band:  VCID 0 in real-time(less than 1 minute), VCID 1 & 2 in 2 hours, VCID 3 within 8 hours.
Telemetry: BER 10^-5

Spacecraft Link Parameters: 

Mission SCY

Orbit: L2 in a Halo orbit with radius of 800,000 km

Latency: 24 hours

Orbit determination: Coherent S-band ranging Ka-band for science and housekeeping telemetry and S-band for Tracking, Telemetry and Command (TT&C)

All telemetry will be CCSDS with Reed-Solomon (R-S) encoding and interleaving.
Spacecraft employs a dual frequency (S and Ka) 1.25 meter gimbaled High Gain Antenna (HGA).
All links should have a 3 dB or greater margin.
Assume the HGA is deployed after achieving the Halo orbit.
Ka-band parameters
Frequency:  26 GHz

Transmitter power: 20 watts

Passive losses: 3.5 dB

Pointing loss: 1 dB

LHCP Polarization loss: 0.5 dB

Data rate: 70 Mbps (does not include CCSDS and R-S overhead)

Required BER: 10 -7 at the output of the R-S decoder

Coding: Convolutional Rate ½ and R-S with interleaving

Rain availability: 95%

Implementation loss: 3 dB

S-band uplink parameters
Frequency: 2099.5 MHz

Modulation: PCM/PSK/PM

Subcarrier frequency: 16 kHz

Modulation index: 0.5 radians

Atmospheric losses: 0.5 dB

LHCP Polarization loss: 0.5 dB

S/C omni G/T; -33.4 dB/K

HGA G/T: -5.1 dB/K

Carrier loop noise bandwidth: 100 Hz

Required carrier/Noise: 12 dB

Command rate: Omni 100 bps    
HGA: 2 kbps

Required BER: 10 -5 

Coding: None

Decoder degradation: 1 dB

Implementation loss: 2 dB

S-Band Telemetry Parameters
Frequency: 2280 MHz

Transmitter power: 10 watts

Passive  losses: 4 dB

Omni antenna gain -2 dBi

Atmospheric loss: 0.5 dB

Omni modulation: BPSK

HGA modulation: PCM/PSK/PM-Mod index = 0.7 rad (subcarrier frequency: 1024 kHz)

Data rate: Omni 100 bps

Data rate: HGA 2 kbps

Coding: Convolutional rate ½ and R-S with interleaving

Required BER: 10 -5

Polarization loss: 0.5 dB

Required performance margin: 3 dB

Ranging Parameters

Major tone frequency: 500 kHz

Uplink tone modulation index: 0.7 rad/tone

Required ranging uplink signal density: 49 dB-Hz

Downlink tone modulation: 0.35 rad/tone

Required downlink ranging signal density: 15 dB

Station Support

Ka-band used for science data and S-band used for TT&C service.

Launch and early orbit:  Require near continuous omni S-band command and telemetry with SN as prime support.  Require two 5 minute contacts with telemetry, command, and ranging prior to insertion into L2 Transfer Orbit.
Transfer orbit: One 2 hour contact each day for TT&C.
Operational on orbit: One 4 hour pass/day for Science data (may be simultaneous with S-band TT&C).
Reference Documentation 

Network information can be found on the SCNS Procurement Library.

· 450-SNUG Rev 9, Space Network Users' Guide (SNUG)

· Space Network Mission Set & Load Forecast 

· SN Web Links 

· 453-HDBK-GN, Ground Network Tracking and Acquisition Data Handbook

· 453-GNUG-R2-Final, Ground Network User's Guide

· GN Overview Presentation 1 & 2

· GN Web Links 

· Ground Network Mission Set & Load Forecast 

· GN Compatibility Matrix 
· Deep Space Network Services Catalog
