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I, INTRODUCTION

Beginning 1in 1966, the Federal Communications Commission
(FCC or the "Commission") has engaged in a series of proceedings
dealing with policy issues brought about by tha groving intezr-
dependence of communications and data processing. These proceed-
lngs are commonly referred to as Computer Inquiry I, Computer
Inquixy II, and, the latest, Computer 1Inquiry IIiI. In these
proceedings, the FCC has, among other things, struggled vith
developing policies and rules under vhich regulated common
carriers are allowed to provide unregulated enhanced or data
processing-type services. %he concern, of course, has been that
telephone companies, such as the Bell Operating Companies (BOCs),
vould use thelr monopoly control over 1local exchange telephone
service to cross-subsidize or discriminate in favor of thelr own
enhanced secrvice cfferings.

In the two eaxlier proceedings, the Commission established
and refined a concept called “"maximum oseparation® in wvhich
carriers with monopoly power vere requlired to establish separate,
arms-length subsidiaries in order to offer enhanced services,
The Commimsion defined max!imum separation such that the competi-
tive aubsidiary had to be & distinct corporate entity with 1its
own sepazrate books of account, officers, operating personnel,
equipment and facilities. These conditions and resatrictions wvere
intended to ensure that the subsidtaries did not unfairly benefit
from thelr affiliation with the monopoly service provider,
Collectively, these policies are often referred to as structural
safeguards. It should be emphaszized that the separate subsidiary
requirements did not Aiminish the 1incentives £or the monopoly
carxrier to cross-subsidize and discriminate; they simply made
such bshavior more difficult to accomplish and easier to detect.

In Computer 1Inguiry IIY, the Commission proposed to replace
the structural regquirements with certain non-structural safe-
yuards., These non-structuxal safecuards included 1rules and
procedures deal.ng vith such things as the methods that BOCs use
to allocate Joint and common costs, the protection of Customer
Sroprictary Netvork Information (CPNI), and the disclosure of
certain networX interface Iinformation. The most important of
these conditions, however, waa that the BOCs unbundle theix local
exchange networke and offer the resulting basic service clements
(B8Es) to all enhanced service providers -—— including thelr ovn
unsepairated, enhanced mervice operations --on & toriffed,
Comparably Efficient Interconnection (CEI) basis.

In copputer Inquliry 11!, the Commisszion, in effect, madu the
basic policy Judgement that the public intercst costs of the
separate subsidiary obligations werc outwelyhing the bencfits
that they produced in terms of protection against crosas-subsidy

b
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and discrinination. Three benefits are alleqed tc¢ £follow from
replacing the structural obligations with non-structural safe-

guards. Flrat, of course, the FCC expects that, wvhen the BOCs
are relieved of the alieged economic inefficiencles associated

with satructural separation, they will offer newv, innovatlve
enhanced services utilizlng the ungundled local exchange network.
Second, it expects unaffiliated enhanced service operators to
utilize the unbundled basic building blocks (in combination with
their own hardvare and software) to offer nev and lnnovative
enhanced service offerings. Thirxd, and £inally, it expects the
non-structural requirements to protect against discrimination on
the part of the BOCs. 1In short, they expect tiae non-structural
safeguards "to promote efficlency and competition, while prevent-
ing discrimination by these carriers, in the enhanced service

mazketplace."

The FCC's concept of unbundling and allowing all enhanced
service providers to have access to the basic buildling blocks of
the local exchange network on a tariffed, conparably efficient
interconnection basis 8 called Open Network Architecture (ONA).
Given (1) the paat proclivities of the local exchange carrlers to
engage in anticompetitive activities, (2) the continued monopol;
pever of the BOCs in the local exchange narket, and (3) the
potential loosening of the Line of Business constzaints in the
Modification of Final Judgement (MFJ), it 1is cobvious that there
is a lot riding or the ONA concept. The purpose of this paper is
to examine this notion of an Open Networx Architecture and vhat
can Ieasonably be expected of it as it Is currently belng
inplenented.

Thus the balance of the paper is divided into two sections.
Section II which follows briefly describes an open architecture
as the term is used in the communications &nd data processing
fielads. The marketpiace benefits that £flow from an open
2rchitecture are summarized and the additional public pollicy
benefits that cculd be achieved {f ONA principles are appllied to
local exchange networks of the BOCs are described. Finally, the
Common ONA Model put fozth by the BOCs 1s compared with the
definition of a txue opan architecture. It (s concluded that the
Comnmon OHA Nodel represents & closed xather than opsn axchitec-
ture and, therefore, that the maxketplace and regulatozy expecta-
tions of ONA are in doubt, fection 1I1I argues that there |{=
l1ittle incentive for the BOCa to embrace a true £oxm of open
architecture and, given that =zeality, another policy option is
recommended. Bamically, this option suggests abandoning the idea
of further unbundling of the local exchange netvork. Inotcad, it
calls for a legislatively mandated program £or encoureging--
rather tharn Just permitting or, even worse, discouraging--
conpetition in the proviaion of ordinary local cxchange service.
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IT. ARCHITECTURES, NETWORK ARCHITECTUREE, AND
OPEN NETWORK ARCHITECTURES

The term architecture is used extensively in the telecom-

munication and computer industries. Stated most simply, an
axchitecture 1s the specification of zelatieaships among varlious
parts of a system. A network _architecture, then, is an

szchitecture that defines the varlious parts of a network and how
these parts interconnect to accomplish the intended functlioens of
the network. An gpen architecturc is one that allovs or even
encourages the use of various vendors' hardvare or software
wvithin the system. This is accomplished by organizing the system
around natural building blocks or modules whlch are physically,
electrically, and logicaily interconnected at well-defined
intexfaces. These interfaces use published, often industry
standard, arrangements and protocols that 1lend themselves to
widespread adoption. It followvs that an gpe -
ture is a netvork whose natural modules or bullding blocks are
unbundled and wvhich employs accessibla, well-defined, non-
proprictary interiaces among the various modules.

There are significant advantages that £low £xom the adoption
of an open architecture, For example, incremental improvements
can be made in the system hy changing out only one module ox &
set of modules rather than replacing the system as a wvhole. New
products can easily be introduced into the system without the
need for costly interface adapters or program modificativne., In
other vosds, the compatibility of nev modules or bullding blocks
is assured because of the vell-specified interfaces. Moreover,
roduleées with different performance characteristics c&n be
introduced and the system reconfigured over tine to meet changlng
requiresents. Moreover, the system operator is not confined to
aealing vith a single vendor; instead, he or she can procure
modules ofr a competitive baais.

A rather mundane example of an open architecture approach is
a component-type high fldellty music system. A component type
systef might be comprised of say a compact disk (CD) playezr, &
turntable, a preamplifier, an equalizer, an amplifier, and loud
speakers. Because the system is moqular and the interfaces are
simple and easily specified, one can replace any one component--

s;: the speakers -- vithout replacing the sy. tem as a whole.
And, $ndeed, one can mix and match different brands and models of

the components depending upcn relative cost and performance
factors. Fexrhaps the best knovn example of an cpen architectuxe
in thy computer world is the IBM Personal Computer. Because the
szohitacture s vell-specified, modular, ogin and non-proprie-
tery, one can easily plug in a non-IPK harg7Gisk card, a modem

beard, a FAX card or an acceleritor board. Likewlse, one can
acquire a diversity of applications software trom a nyriad of
3
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sources and have reasonable assurance that It will perform
compatibly within the systenm.

In Computer Inquliry IlI, the Commissjon picked up on this
l1dea and created the ONA concept as a regulatory tool. In thelr
1986 order in the proceeding the Commission stated:

...[Wle consider open rnetwork architecture to be the
overall design of a carrier' basic network facilities
and services to pernmit all users of the basic netvork,
including the enhanced service operations of the
carxrier and its competitors, to interconnect ¢to
specific basic network functions and interfaces on an
unbundied and 'equal access' basis. A carrier provid-
ing enhanced services through open network architecture
must unbundle key netvork components of 1{ts basic
services and offer them to the public undexr tariff. ...
[Sluch unbundling will ensure that competlitors of the
carrier's enhanced service opexations can develop
enhanced services that utllize the carrier's hetwork on
an econonical basisx.

As noted earlisz, by exbracing the Open Netwvork Architecture
concept for the BOCs, tha FCC hoped to encourage the developnent
of the enhanced services industry and cobtain protection against
discrimination. Howvevar, in proposing to relieve the BOCs of the
separate suhsidiazry regulirements, the FCC 4id not actually tell
the carriers how to unbundle their netvorks. Rather, in their
Report and QOxdar of June, 1986, they left 1t to the BoCs to work
with the industry to davelop ONA plans that reflected an open
architecture approach. The BOCs flled thelx ONA plans with the
Commission in February of 1988.

Although the plans £iled by the individual BOCs differed in
detail, they el eaployed a Common ONA Model that they had
developed in conjunction with Bellcore. But the Common ONA Model
destroys the very essence of the Open Netvoxrk Azchitecture
concept. It does so by introducing the concept of a Basic
Service Arrangement (BSA). Under the Common ONA Model/BSA
concept, there are four types of basic service arxroangements that
an enhanced service provider can obtain from the BOC: Clrcult
Switched Serving Arrangemecnt, Packet 8vitched Berving azxange-
ment, Dedicated Sezrving Arrangements, and Dedicated Network
Access Link Serving Arrangements. Howvever, the clxculit awitcihed,
packet switcned, and dedicated pB3as consist of a bundled =- not
unbunalea -- package of the natural bulldlng blocks of the local
exchange netvork: access (loops), central office featurws and
runctlions (switching), and tzansport (lnteroffice usage).




@S/728/789 13:153 HATFIELD RSSOCIATES: INC. aor

DRAFT 9/28.,89

Undexr the Common ONA  Model/Basic Service Arrangement
construct, & Baslc Sexvice EKlement then becomes an optional
network capability associated vith a BSA. An example of a BEE In
this construct wvould be the delivery of the calling party's
telephone number osr the provislion of answver supervision. Thus an
enhanced service provider oxr other user could not get a Baslc
lexvice Element without also getting a BSA and the BSAs them-
selves conslat of burdled access, switching, and transport.
Today, @& customer buying ordinazxy telephone service or an
interexchange carrie: buying access service fror the BOCs
receives a bundled combination of access, switching, and trans-
port. This means that the Common ONA MNodel/Basic Service
Arrangement approach maintains the status quo as far as unbun-
dling is concerned. It merely defines the fundamental bullding
blocks to reflect the same degrec of bundling that exists in
today's local exchange offerings. Thus BSB's are not fundamental
building blocks or natural modules at all; they aze little more
than enhancements to the custom calling featureco that are already
avallable on modern stored program controlled central office

Bvitches.

There is another area oOf concern about unbundling as well.

An important part of the genesis for the use of the Open Network

Architecture idea as a regulatory tool came from the Intelligent

Network concept or model. Without going into a lot of d=talls,

the Intelligent Network concept involves the unbundling of

central office switches into two parts: the hardvare and softvare

portion that actually performs the basic svitching functions and

the portion that contains the softwvare and assoclated hardware

; necessary to control the svitching process. By unbundling the

i svitching function in this marner and clearly defining the

interface betveen the unbundled portions, the BOCs could more

quicklg and easily install advanced telecommunications services.

Instea of relying entirel upon the switch vendor for the

creation of new services, the BOC could vrite vhat amounts to

their own “"applications level" softvare or procure it on &
competitive basia.

The Intelliaent Network or IN concept wvas extended to
include the poasibility that Enhanced Service Providers could
gain access to the 1local network and thereby create their own
services. Hovevey, recent statements by Bellcore spokespersons
and trade press accounts indicate that the IN concept is facing
significant delays. Indeed, some Iimportant components vere
delayed for four years (from 1991) because some of the original
goals were too ambitious,

Thus the situvation seems (0o be a5 follows: There axre at
least four basic building blocks of the local network--
access/loops, switching broken down Into the twvo parts In

5
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accordance witii the IN nmodel, and transport. Under the BBSA
concept, three »>f the four building blocks remain unbundled and,
accordln2 to reucent pronouncements by Bellcore, the fourth nay
not be feasible to unbundle, at 1least tco the degree originally
envislioned. Nevertheless, the Coanmiession, in its decision late
last year, expllcitly approved the BOC BEA model and, with some
requests for minor changes and clarifications, the actual ONA
plans themselves. What they approved is not an open network
architecture as that term is used in the communications and data
processing industries. This failure to mandate ¢{rue unbundling
calls {nto question -- in the most fundamental way -- the very
efficacy of the entire ONA effort.

with true unbundling of the local exchange network into the
four basic building modules 1listed above, Enhanced S8ervice
i'roviders would have much greater leevay in creating nev and
different mervices. They would not be forced thzough bundling to
buy modules they do not need or could provide more efficlently oz
effectively themselves. For example, they might use BOC local
loops to reach their customers, but employ Lhelr own specimlized
switching equipnent to route the associated traffic. Oox {hey
might uae Just tne basic transport nodule of the BOC and theix
owvn svitching and signaling to create an advanced metropolitan
area network. In effect, true undundling would tend to isolate
the part of the network that 1is the real souzce of the BOC
monopoly =- the local loop itself. True unbundling vould enable
the Enhanced Senvice Frovider to plick and choose £from & much
vider range of basic bullding blocks and decrease the ability of
the BOC to leverage 1its monopoly over the local loop into the
adjacent areas of svitching and transport. It woulu provide some
protection against the BOC'S Ppricing Baslic 8ervice Arrangecments
too high or 1rerfusing more efficlent torms of interconnection
until thelr own entanced service operations are zcady with a
competitive rxesponse to a particulazly Jinnovative service

offering.

In summary, it iIs clear that the cCompon ONA Model/Baslic
Sezvice Arrangement construct put forth by the BOCs and approved
by the commission is a closed rather than an open architecture.
Therefore the early -- almost euphoric =-- marketplace and
regulatory expectations of ONA are sexiously .n doubt,

III. A POLICY ALTERNATIVE

In its Menorandum Opinion and Ordex of December, 1388, the
Comnnission noted that "more fundamental unbundling might be a
soclally desirable goal™ and it did not £foreclose furthex

consideration of the issue at a ~~ter time, The BOCs, as one

wvould suspect, vere strongly opposed to true unbundling. Their

arquments fell into four categories: Firstl, It was argued on
6
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procedural grounds that certaln lesues essantial to a true open
network architecture had alxeady been decided. Second, it vaz
arqued that thecre were certain teohnlcal and operational dif-
ficultles lnherent in further unbundling that made it infeasible
at this tlme, Thizxd, at 1least two BOCs were quite candid in
arguing that furthcx wunbundling of the type described herein
vould facilitate Enhanced Service Providere competing with thelr
own 'local exchange services. They azgued that such conpetition
would have a negative impact on universal saervice and presented
complex problems of fedexal versus state Jurisdiction.

The procedural objections to furthex unbundling can be put
aside for the moment since they do not go to the pollicy merits of
further unbundllng. The erguments against further unbundling on
the basis of technical and operational harms sound vexy much like
the objectlons that vere raised by the telephone lndustry to
competition in terminal equipment and interexchange communica-
tions §in the past. The idea of further unbundling the local
netwvork by unbundling and creating open interfaces foxr the loop,
svitching, and transport functions i{s aot nearly as radical as it
is pajnted 1in some qQuarters. under the serico of procecedings
stemmning from the original Carterphone decision, th. Commiss’on
long ago unbundled Customer Premises Equipment and {nside wiring
from the zrest of the network, The AT&T Aivestiture led to the
separation of intexLATA {nterexchange facilities and sexvices
from the balance of the network. All of these fundamental
unbundling steps led to generally positive results £0r consumers.
In fact, in the case of Customer Premises Equipment, the benefits
far exceed what most policymakers originally foresav and the dize
predictions of economic and technical harm originally forecast by
the telcephone companies have not materialized.

wWith regard to the third group of arguments, further
unbundling would, admittedly, facilitats competition in the
provision of certain local exchange services Just as unbundling
customer premises equipment facllitated competition In that
market. Indeed, it is the abllity of the Enhanced Service
Providers to efficjently substitute their own advanced swvitching,
for example, that would stimulate the full development of nev
services and provide added prctection against cross subpsidization
and discrinmination by the BOCs. Competing Enhanced Eervice
Providers would not bhe forced through bundling to buy basic
building blocks of the local netvork that they do not need or
that they could provide more efficiently or effectively them-
selves, Or stated another way, it would reduce tne obllity of
the BOCs to discourage or control the development of competing
enhanced services by virtue of thelzr mnonopoly over tLhe local
loop.
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If the 1local exchange netvork has natural monopoly charac-
teristics, they probably stem from the local leop itself. Thus
the idea of isolating the local loop bottlenaeck and allowlng
competition in the provision of switching (packet, circult, an
channel) and transport !s simply a logical extension of a process
of unbundling that is already well undervay.

* Nevertheless, the Commission has already decided to relieve
the BOCs o0f the saparale subsidiary regulrement without mandating
further unbundling. Moreover, Lecause the BOCs have nov gained
what they originally sought -- the ability to provide enhanced
sezvices on an unseparated basis ~- and because, as they readily
admit, further unbundling would facilitate competition with both
thelr monopoly local exchange sexvices and their enhanced service
operations, it s almost a foregone conclusion that they will

fight vociferously against any further unbundling.

Given the realities of the situation, what are the posasible
policy options? If further unbundling to isvlate and dlminish
the pover that the BOCs exert by virtue of thelr control of the
1ocal 1loop 1is unlikely, then the best alternative may be to
embark upon & policy of actually encouraging competition £or the
loop 1itself. The tool that the £federal government has to
encourage such a development 1s 1ts control over the allocation
of radio spectrum. Because of rapid advances in Radlio Frequency
(RF) devices and signal processing hardvare and softwvare, it ls
nov possible to foresee the development of a radio based alterna-
tive to the local loop. 1Indeed, existing analog cellulax aystems
are competitive on a cost and performance basis with fixed
vizeline systems in certain sjtuvations and, according to many
observers and our own analyses, the advent of digital cellular
systens vill make them even more competitive. In addition, there
is currently a significant amount of vork going on in the Unlted
King@onm and Europe to develop advanced cordless telephone or
mjicrocellular systens. Systems such as these could be readily
adapted to the development of a competitive wireless loop
netvork. There is even a pos=ibility that these systems could be
operated on a non-interference basis within existing cellular
radio spectrum allocatlions.

Unfortunately, one half of the spectrum allocated to
cellular radio has been gliven to the local telephone companles
(wireline carrlers) wvho have 1ittle incentive to compece with
theaselves. Furthermore, acquisitions of non-virellne cellular
carriexs by the BOoCs and other 1local exchange carriers has
produced the result that the wireline carriers now control all of
the spectrum |in mang cities. This trend toward wirelline owner-
ship of the non-wvireline carrier In man{ markets will be further
exaterbated if the proposed merger of Lin Broadcasting's and Bell
South's cellular operations 1is eventually consummated. Thus,

8
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vkile cellular radio i1tself -- or a microcellular system operat-
ing compatibly vithin the existing cellular radio bands -- ras
the potential to offer real competition for the wireline loop, It
fs unlizely to happen glven current ovnership patterns.

Because it docs appear feasible t- establish a radio basued
alternative to the local loop, and because the existing spectrum
that could perhaps be most logically wused for such a systen ls
alreadi held by the BOCS or other telephone companies, I would
urge the federal government to allocate radio spectrum £or the
specific purpose of facilitating competition for the lccal loop.
Analyses carried out by our consulting f£irm indicate that the
amount of spectrum requizred for such competition is relatively
nodest when a microcellular approach and  advanced digital
techniques are utilizead.

One vay Of accomplishing thls reallocation lies in legisla-
tion that s already pending In Congress. congressman John
Dingell, Chairman of the House Committee on Energy and Commerae,
and Congressman Edward Markey, Chalrman of that Cunnittee's
Subcommittee on Telecommunications and Finance, have recently
introduced a bill calllng for the reallocation of a substantial
amount of spectrum from federal government use to commercial use.
1 yecommend that this legislatien, Kknovn as the "Emsrging
Telecommunications Technologies Act of 1989" (H.R. 2965), be
modifiad to set aside some portion of that spectrum for the
expvessed purgose of establishing a competitive wireless local
loop system. Rurthermore, 1 would recomnend that other efforts
to free the BOCs from the Line of Business restrictions of the
MFJ be held in abeyance until either (1) the rules and regula-
tions necessary to facilitate the developnent of a vireless local
loop sarvice are established or (2) the BOCs agree to the kind of
fundamental unbundling of the local exchange network that 18
advocated hereln.

Of course, the Coummission itself could also rxreallocate
existing spectrum under {ts Jurisdliction for the purpose of
establishing a competitive wireless loop system. The advantages
of doing it legialatively are (1} it would estiblish competifion
in the loop se nationzl pollicy and (2) it coula be a guld pXo quo
for legislatively 1ifting the 1line of business restrictions of

the MPJ.

There are @ number of substantial benefits that would flow
from the establishment of nev local exchange services based upon
wireleas 1loop technology. rirst, Jt would permit further
deregulation ef the BOCs and other local exchange carriexrs. For
example, it weuld reduce the rlisks assoclated vith extending
pricc cap regelation to the local exchange carrlers. Second, and
on a related peint, it would leasen the ablility for the BOCs to

9
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extend their monopoly over the local loop into adjacent competi-
tive marksis such as the narket for enhanced services. Third, 1t
would provide consumers vith a competitive, 1lov cost volce and
lov speed data service that would free them from being physically
tied to the landline network. The incredible success of cellular
radio and the widespread use of today's 1limited capability
cordless telephones amgly demonstrate the demand £oxr such
services, Fourth, it would provide a major nev opportunity for
existing U.S. nanufacturers of radio systexr equipment. The
United States still has at least twc worla class competitors {n
the radioc market and establlishing a wireless loop sexvice would
build on that strength. Fifth, the technological advances and
economies of scale asroclated with the development of wireless
loop systems would help extend low cost telephone sexviece to
rura.. and other Isolated areas vhere flxed wireline sexrvice is
infeasible or uneconomicel.

Consldering these benefits and the obvious difficulties of
mandating true unbundling of the local network in the face of BOC
opposition, I belleve it is time to considexr the option of
encouraging competition in the provision of ordinary 1local
exchange service. Fortunately, techheolcgical develupments now
suggest that such competition might well be =ionomically feasible
if a modest amount of spectrum is allocated to the purpose and
existing regulatory barriers to entry are llgced.
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