RadioSpectrum Measurement System
Upgrades

Outputs and measurement capabilities up to 18 GHz in two
independent computer-controlled systems. The cur
» Uncertainty analysis of RSMS-3 measurements. rent version, RSMS-3 (Figure 1c), holds two inde
) pendent 22-GHz systems mounted in a smaller
* Upgrade of ITS preselector hardware design.  ghjelded 4-wheel-drive vehicular configuration,-tak
ing advantage of significant advances in commer
cially available measurement instrumentation and
computers.

* Functional Measurement Requirements
document for RSMS-4.

The Radio Spectrum Measurement System (RSMS) The RSMS designs have been continually upgraded
evolves on a yearly basis. Although the Department t0 keep pace with developments in radio measure
of Commerce operated vehicle-mounted radio-mea Mment technologycomputer control technologgind
surement systems as ear|y as the jfgaa"gure 1a), the Changing environment of the radio spectrum.
the first such Department of Commerce system of Since the 1978’ each version has lasted approxi

the modern era (RSMS-1) was developed in the mately a decade before requiring major modifica
mid-19705 and was mounted in a motor home body tions and improvements. In FY 2002, a new RF
(Figure 1b). This system provided the first com front end was designed for the RSMS, featuring
puter-controlled measurements of spectrum eccu  improved signal handling capabilities.

pancy up to 12 GHz, making a detailed statistical

description of mobile radio channel usage possible. TS IS currently developing a fourth generation

RSMS (RSMS-4). As described in the following
A second version, RSMS-2, was designed and sections of this report, the RSMS-4 ushers in the
developed in the early 1980and housed an entirely new century and continues the 80-year-long tradition
new measurement system in the same motor home ©of Department of Commerce mobile radio systems
body RSMS-2 provided improved RF sensitivity with the development of a state-of-the-art system.

Figure la. Original Depament of Commee Radio Mease@ment ¥hicle, 1927.




Spectrum and Propagation Measurements

Figure 1b. First and second generation of modern RSMS
(1970s and 1980s) used the same vehicular chassis.

Initial efforts were directed toward developing
Functional Measurement Requirements docurn
(http://mwwiits.bldrdoc.gov/home/programs/
rsms-4/functional _req_v2.pdafter which the
project was split into three areas of developme
vehicle, RF and measurement hardware, and ¢
ware. The Functional Measurement Requirem
spell out the kinds of measurements that are
expected and desired for RSMS-4 and provided the foundation fer deci
sion making in every aspect of the three areas of development.

Figure 1c. Thid generation RSMS (1990s ondar

In FY 2002, with the RSMS-4 under development, a detailed analysis
was undertaken in the RSMS Enhancement Program to quantify uncer
tainties in the RSMS gain calibration routines. This analysis provides
the basic foundation needed to compute the uncertainty of RSMS

power measurements. In particyldne analysis is a first step towards For more information, contact:
quantifying, rather than simply estimating, the RSMS system's ability Frank H. Sanders
to perform absolute field strength measurements. A quantitative-uncer (303) 497-5727

tainty budget is needed when making comparisons between data gath &-mail: fsanders@its.bldrdoc.gov
ered from independent experimentsthbut this kind of information it

is not possible to evaluate whether detténce between experimental or
values indicates a discrepanoy is an artifact of the test process. An J. Wayde Allen
added benefit of this work is that it provides an insight into how the (?;03) 497-5871

RSMS test equipment and measurement routines can be configured to e-majl: wallen@its.bldrdoc.gov
obtain the best possible system performance.






