10.  Infrastructure








The infrastructure information contained in this section is based upon data collected by the FCC as part of its price-cap monitoring procedures.
  This summary is intended to highlight changes in the use of technology in the local telephone company plant.   The data (ARMIS 43-07 reports
) upon which this infrastructure summary is based are due April 1 for the previous calendar year.  This infrastructure report includes data through 2002.
  The most recent data were due April 1, 2003.  No revisions have been filed in time for inclusion in this summary.
Background

The data items presented here summarize ARMIS Report 43-07, which is filed by local exchange carriers subject to mandatory price-cap regulation.  The information contained in this report is for the years 1992 through 2002.  Since last year, recent changes to our infrastructure data collection process are reflected in this year’s data.  A number of items have been eliminated from reporting requirements and no longer will be addressed in this report.
  Most of the eliminated items relate to switching technologies that have become obsolete or reflect virtually complete deployment of capabilities such as touch-tone capability.  New data are being collected on hybrid copper/fiber interfaces in the network but the carriers have requested proprietary treatment for the data.  As a result, the data are not provided in this public report.

The ARMIS 43-07 reports are filed only by those local exchange companies originally subject to mandatory price-cap regulation--the Bell operating companies (BOCs).
  Together, these large companies are estimated to provide service to more than 90% of the nation's telephone lines.  The data are generally filed at the study area level, which typically consists of a company's operations within a state.  The state-by-state data are available from the Commission's ARMIS web page at <http://www.fcc.gov/wcb/eafs/>.
  This web page has been redesigned and provides more features than were previously available. The information summarized in this report is organized into two sets of tables with the following designations: Table 10.1 shows switching system data and gross plant expenditures covering all types of plant. Table 10.2 shows transmission system data.  Each set of tables contains segments for each of the regional Bell operating companies (along with Verizion’s GTE companies shown separately) with aggregated summary data for all the reporting companies.  The data summarized for each holding company reflect the aggregate of data filed for individual states or study areas and should be useful in assessing overall trends.   In some cases, refiled data may cause values to differ from prior summary reports.  Recent data reflect mergers of GTE and Bell Atlantic, which are now under the name Verizon Communications, and the acquisitions by SBC of Ameritech and Pacific Telesis.

Description of the Technologies and Analysis of the Data
The data in the attached tables provide a historical series for a variety of plant elements that illustrate the deployment of technology in the networks of the major local exchange carriers.
 The data items provide a picture of the well established technologies in use.  This report highlights key trends in the evolution of basic telecommunications infrastructure and illustrates the replacement of older technologies with newer ones.  In some cases, older technologies either no longer exist or are in very limited use.  This report reflects recent revisions to the ARMIS 43-07 report from which the data in this summary are obtained.

ARMIS data currently collected only cover circuit switches that provide a dedicated path through the network for the duration of a call, not routers or switches that are used to handle internet traffic or in connection with frame relay and ATM services that are specifically designed to handle data packets.
  Almost all of the major local exchange carrier switches are digital.  About one-third of these are ISDN capable.   However, the rate at which new ISDN switching capability is being added to the networks has slowed considerably, in recent years with 162 additional ISDN capable switches being reported in 2002.  Even so, in 2002, the reported number of equipped ISDN Primary Rate Interfaces increased by 1.4 percent, from 551,102 to 558,763.  ISDN basic rate services also grew, in spite of the use of xDSL technologies, with about 84,495 reported new Basic Rate Interfaces equipped or working in 2002.

A number of transmission elements are included in Table 10.2.  Definitions for these elements can be found on the Commissions ARMIS website noted above.  These illustrate the rapid development of fiber capacity in terms of terminations, sheath kilometers, and links.  The number of sheath kilometers of fiber more than doubled over the decade 1992-2002, with about 25,834 new fiber sheath kilometers being reported in 2002.  During the same period, the number of sheath kilometers of copper remained steady at somewhat over 5 million, and other sheath data, in relative terms, were not significant.


Table 10.2 also highlights the relative magnitude of equipped and working channels. While copper channels have declined in 2002, fiber equipped channels have increased by about 10.7 percent, and fiber working channels have increased by about 6.6 percent.  Total interoffice circuit links have only increased very slightly over last year.  Although circuits connecting local central offices could typically be provided on only two fibers, the economics of fiber deployment have resulted in deployments of typical fiber cables containing more than 40 fibers.  This suggests that there is a significant amount of fiber capacity currently unused in the interoffice transmission plant.


Although the overall level of growth in fiber has been high, its use in the local loop at present appears to be relatively small.  The reporting companies included in this report had an installed base of about 215 million copper-pair mainframe terminations in their central offices for local loop use in 2002.  In comparison, about 3 million fiber loop central office terminations had been installed by end-of-year 2002.   The data show that the number of these terminations actually declined by about  8.6% during 2002 as compared to an increase of over 13% in 2001.  In 2002 more modest growth in DS-3 terminations on fiber facilities is evident as compared to prior years.  Over the longer term, fiber and hybrid copper/fiber systems will likely become increasingly important in the local loop as the number of high-quality copper pairs available to support higher data rate digital services declines.

As noted earlier, the data presented in this report do not include data associated with hybrid fiber/copper interfaces including information on offerings of xDSL services for which the companies requested proprietary treatment.
    Nonetheless the number of ISDN capable lines can be used as an upper bound for potential broadband availability over copper loops, since copper loop characteristics necessary to support ISDN services are also required for newer xDSL services.
  Readers interested in more disaggregated information may wish to examine data at a more localized level than presented here.




� 	Policy and Rules Concerning Rates For Dominant Carriers, CC Docket No. 87-313, Second Report and Order, 5 FCC Rcd 6786 (1990) (LEC Price Cap Order), Erratum, 5 FCC Rcd 7664 (Com. Car. Bur. 1990); Policy and Rules Concerning Rates For Dominant Carriers, CC Docket No. 87-313, Memorandum Opinion and Order, 8 FCC Rcd 7474 (Com. Car. Bur. 1993) (Service Quality Modifications Order).





� 	ARMIS, an acronym for Automated Reporting Management Information System, is a publicly available repository of financial, plant, demand, and quality-of-service data. Additional infrastructure data are contained in the ARMIS 43-08 report.  See Statistics of Communications Common Carriers, published annually by the Wireline Competition Bureau’s Industry Analysis and Technology Division for a compilation of ARMIS 43-08 infrastructure data. 





�	See Infrastructure of the Local Operating Companies Aggregated to the Holding Company Level, released April 24, 1995 for data for the years 1989 and 1990.  Some of the data for those early years are not a part of this summary and may contain discrepancies that make the early data inconsistent with that of later years.  Reports containing data for the early years can be found in the infrastructure section of the FCC-State Link Internet site at www.fcc.gov/wcb/stats under the file names INFRA99.ZIP, INFRA98.ZIP, INFRA95.ZIP, and INFRA93.ZIP.  More recent reports can be found in Section 10 of earlier versions of this report on the same web page under the section covering the Commission’s Federal-State Joint Board Monitoring Reports.





� 	Historical information for the entries that are no longer reported can be found in the 2002 Monitoring Report.





�	See footnote 1. 





� 	To access ARMIS data from <www.fcc.gov/wcb/eafs> click on the words “run the application primary link and select the desired report, table and row(s).”  To access data instructions and definitions applicable to the 43-07 report click on the words ARMIS site map at the top right of the screen and then select the 43-07 report and table desired.





7	A number of irregularities including time series anomalies were noted in the data. The companies are typically notified of these observed problems and either file revisions or explanations.  Revisions are initially made available on the ARMIS database website noted above. 





� 	2000 Biennial Regulatory Review – Comprehensive Review of the Accounting Requirements and ARMIS Reporting Requirements for Incumbent Local Exchange Carriers: Phase 2; Amendments to the Uniform System of Accounts for Interconnection; Jurisdictional Separations Reform and Referral to the Federal-State Joint Board; and Local Competition and Broadband Reporting, CC Docket Nos. 00-199, 99-301, 97-212, 80-286, Report and Order in CC Docket Nos. 00-199, 97-212, and 80-286, Further Notice of Proposed Rulemaking in CC Docket Nos. 00-199, 99-301, and 80-286, 16 FCC Rcd 19911 (2001), recon pending (Phase 2 Report and Order).





� 	Remote switches as defined in this report only cover those switches capable of functioning if the host switch fails.





�	A large portion of the cost of fiber deployment is associated with labor and installation rather than with the cable itself.  Thus, the incremental cost of installing a larger fiber cable is typically relatively small.  This suggests that the sheath-kilometer parameter shown in the attached tables may be a better measure of fiber coverage than fiber kilometers.  In general, care should be exercised in interpreting aggregate fiber data when determining, for example, whether fiber is concentrated in certain parts of a company's service area with relatively little fiber elsewhere.  See Fiber Deployment Update - End of Year 1998, released Sept. 9, 1999: <www.fcc.gov/wcb/iatd/stats.html>:  FIBER98.ZIP (authored by J. Kraushaar, Industry Analysis and Technology Division, Wireline Competition Bureau, Federal Communications Commission).





�	xDSL (Digital Subscriber Loop) services that are now available offer broadband digital capability using special terminal equipment that enhances the capability of existing copper access lines. 





� 	Table 10.1 includes the number of switch terminations that are available for ISDN and ISDN capable lines.  Table 10.2 includes the number of copper loops that are capable of supporting ISDN.





�	Individual study-area data are also available to address more localized issues. This information is available from the ARMIS web page at <www.fcc.gov/wcb/eafs/>.
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