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Statement of Work: Crosslink Channel Simulator

Introduction

This Statement of Work defines the requirements and deliverables for the acquisition of a Crosslink Channel Simulator (CCS) for use in the Formation Flying Testbed (FFTB) at Goddard Space Flight Center (GSFC).  The CCS shall enable introduction of realistic environmental effects on a radio frequency (RF) signal from one simulated spacecraft to another in the FFTB environment.  That is, representative spacecraft crosslink hardware shall be placed in the FFTB simulation loop, and the CCS shall modify the RF signal transmitted from the source crosslink such that the received signal at the destination is appropriately attenuated, delayed, and Doppler shifted based on inputs from the FFTB Environmental Computer.

Requirements

1. The Crosslink Simulator (CCS) shall connect a network of satellite crosslinks in a laboratory environment.  Each simulated crosslink communication shall be routed through the CCS by means of coaxial cable.

2. The network shall consist of at least four crosslinks.  The network shall be homogeneous (connecting the same type/brand of satellite crosslinks). Additionally, an assessment of the level of effort required to move to a heterogeneous network shall be made.

3. The CCS shall accept a Radio Frequency (RF) signal from the crosslink that is the source of the transmission.  The CCS shall modify the transmitted signal, introducing time delay, Doppler frequency shift, attenuation, and general disturbances and noise sources (so as to accommodate specialized models of multipath for particular spacecraft configurations).  The Formation Flying Testbed (FFTB) environment computer shall provide the values of these effects.  The modified signal shall be transmitted from the CCS to the destination crosslink(s).

a. Signal delay effects shall be introduced with sufficient accuracy such that intersatellite range can be determined by an external estimation process to within 1 cm, 1. 

b. Doppler frequency shift shall be introduced with sufficient accuracy such that intersatellite range rate can be determined by an external estimation process to within 1 mm/s, 1. 

c. Attenuation shall be based on satellite attitudes, intersatellite range, and antenna patterns.

d. The contractor shall work with GSFC personnel to implement GSFC-supplied models of the effects delineated above (items a-c) in the CCS.

4. The CCS shall be capable of operating while connected to as wide a range of satellite crosslinks as possible.  At a minimum, it shall be compatible with homogeneous networks of the Low Power Transceiver (LPT), Earth Science Technology Office (ESTO) version.   An assessment of the level of effort required to support networks of the following crosslinks shall be made:

a. Intersatellite Range and Alarm System (IRAS)

b. Starlight

c. CrossLink Transceiver (CLT)

5. The CCS shall be capable of handling intersatellite transmissions of at least 128kbits/sec.  Beyond this minimum capacity, the CCS shall have the goal of supporting data rates in excess of 10Mbits/sec, which are likely requirements of future science missions.   

6. The contractor shall support configuration and acceptance testing of intermediate and final deliverables at GSFC.

7. The contractor shall support the deliverable schedule shown in the table below.

Deliverables

	Deliverable
	Description

	1
	Prototype delivery with following characteristics:

1. Full RF functionality (accepts RF signal, modifies, and transmits) for a 2-crosslink network. 

2. Meets the specifications for delay, Doppler precision.

	2
	Prototype delivery with following characteristics:

1. Full RF functionality (accepts RF signal, modifies, and transmits) for a 4-crosslink network.  

2. Supports single transmission source at a time with capability to rotate the source.  

3. Support transmission routing to one or multiple destinations.

4. Meets the specifications for delay, Doppler precision.

	3
	End item delivery with the following characteristics:

1. Full RF functionality (accepts RF signal, modifies, and transmits) for a 4-crosslink network 

2. Supports simultaneous transmissions from multiple sources.

3. Support transmission routing to one or multiple destinations.

4. Meets the specs for delay, Doppler precision.
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