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AN OVERVIEW OF REFERENCE USER
SERVICES DURING THE ATDRSS ERA

Aaron Weinbergl
Stanford Telecommunications, Incorporated

ABSTRACT

The Tracking and Data Relay Satellite System (TDRSS) is an integral
part of the overall NASA Space Network (SN) that will continue to
evolve into the 1990's. As currently envisioned, the TDRSS space and
ground segments will continue supporting the telecommunications and
tracking needs of low-earth-orbiting (LEO) user spacecraft until the
late 1990's. Projections for the first decade of the 21st century
indicate the need for an SN evolution that must accommodate growth in

the LEO user population and must further support the introduction of

new/improved user services. A central ingredient of this evolution

is an Advanced TDRSS (ATDRSS) follow-on to the current TDRSS that must
j initiate operations by the late 1990's in a manner that permits an

1 orderly transition from the TDRSS to the ATDRSS era. In addition, the
| ATDRSS must interface with the remainder of the SN elements in a
manner that simplifies user access to SN resources, while maximizing

user flexibility in satisfying its mission requirements.

|
|

i NASA is in the process of developing an SN/ATDRSS architectural and

| operational concept that will satisfy the above goals. To this date,

| an SN/ATDRSS baseline concept has been established that provides users
with an "end-to-end data transport' (ENDAT) service characterized by

the following fundamental features:

- A friendly interface with the SN that permits users to

obtain services without in-depth knowledge required as to

1Supported under contract by NASA/Goddard Space Flight Center
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"how ATDRSS works".

A transition from TDRSS to ATDRSS that is transparent to
existing TDRSS users from an operational perspective, but

leads to enhanced communications/tracking performance.

Multiple grades of service that provide users with the
flexibility to select an end-to-end service quality
(including error-free operation) tailored to the specific

mission requirements.

Growth in the quantity of communication channels,
commensurate with the growth in the user population.

The provision of improved space-to-space RF link efficiency,
thereby making ATDRSS support attractive to small users that
are currently burdened by the LEO-to-TDRS propagation path.

The introduction of data rates that exceed 300 Mbps, to
permit satisfaction of evolving scientific requirements that
may, for example, rely on the availability of digitized
high-speed, high-definition TV.

The application of advanced technologies/techniques that
automatically mitigate external phenomena (such as RFI),
thereby minimizing service schedule constraints and, hence,
maximizing service availability.

Within the context of this baseline, additional service options are

currently under investigation that can be readily incorporated with

little or no perturbation to the baseline concept. One example is a

user capability for autonomous LEO spacecraft navigation. A second

example is the introduction of a near-real-time user access feature

that potentially alleviates the existing long-lead scheduling process.
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On the other hand, potential user services have been identified that
are not supportable by the baseline. Most notable here are closure of
the zone-of-exclusion (ZOE) and the distribution of data directly

from the ATDRS to user premise terminals outside of White Sands. The
baseline concept intentionally excludes these features because, to
this date, no user requirement has been identified that justifies the

associated increase in complexity and cost.

This paper provides an expanded description of the baseline ENDAT
concept, from the user perspective, with special emphasis on the
TDRSS/ATDRSS evolution. The paper begins with a high-level
description of the end-to-end system that identifies the role of
ATDRSS; also included is a description of the baseline ATDRSS
architecture and its relationship with the TDRSS 1996 baseline. Other
key features of the ENDAT service are then expanded upon, including
the multiple grades of service, and the RF telecommunications/tracking
services to be available. The paper concludes with a description of

ATDRSS service options.
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REFERENCE ATDRSS ARCHITECTURE
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