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AM stereo development. Shartly afierwords, the Reld of
. Belore the compelition oartowed fo two systems: the Motorola "C-
Federa! Communlcations Comminion Quam™ systern and the Kahn system.” Soome of the Harris
AM stereo systems sold before the Harris Carporation
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By the Commission:

: INTRODLUCTION

I. By this action, the Commission adopis & standard for
stereophonic AM broadeast radio service, specifically, the
Maotorole” C-Quam system. Our establishment of an AM
steren standard 15 tntended to remaove any remilning uncer.
tainty among AM broadeasters a5 to which stereo system (o
usc and thereby encourage the improvement and expaosion
of AM broadeast service, This sction cespands o Section
=14 of the Telecommunications Authorkzation Acy of 1992
(Authorization Act). which requires the Commission o
3du:|llll a single AM broadcasting siereo trensmission stan-

ard.

BACKGROUND
2. In L9682 the Commizsion authorized AM siations 1o
offer stereo service.! Al thar time, the Commibssion des|imed
o select a single system standard from among the Rve
compoting AM stereo technical systems.” Rather. the Com-
misticon  congluded that It would be mone effective and
efficient to ailew marker forces to determine the course of

| Ser Telecommunications Autherization Act of 1962, P. L, No.
[02-53K, This procerding Is Limited o jysues involved o im-
plememiation of Scction 214 of the Authorkznion Act. Other
provisions of the Authorization Act ire being addressed else-
where,

i
1962, 47 FR 13152

1 The developers of these AM stereo syarems were Belar Elsc-
ironics Corp. Harris Corporatien, Kshn Communicarions,
IncsHazeliine Corporation (the Mahn System), Magnavox Cor-
Elﬂra_t'u:m. and Motorole Corparation, )

In I+, the Commlaslon veaffirmed tis eacller decision not 10
select an -AM s1eren standard, Tn that ocilon, the Commisslon
noted - that the mackel appeared to be working towards establish-
ing a ae facia siapdacd. $¢¢ Memorandum Opinion and Order, 3
FCC Red 403 ( 1994).

" Sue Nouice of Proposed Rule Making, 3 FOC Red 634 {1903),
® In the Nokice we ohservad that. of the approximotely 560 US
A brosdeasting stations that have converted to stereo operas

See Repor and Order in Docker Mo, 213463, adopred March 4,

drapped out of the competition also remain in service.

3. On October 27, 1992, the President signed the Au-
thorization Act inlo law. Scction 214 of the Anthorization
Adit states that the Fedsral Communications Commission
shall: .

{1} within 60 days after the date of eneciment of this
Act, initiate a rulemaking to sdopt & singla AM vadio
stereophonic iransmitling equipment standacd that
specifies the composition of the transminted stereo-
phonic signal; and

(2) within a year after such daie of enactment. adopt
such a standard.

4. On December 10, 1992, in response (o the Authorizs-
Hon Act. the Commission adopied a Notee of Proposed
Rule Making (Notice) in this proceeding which proposed o
adopt the Motorola C.Ouam system as the AM steren
standard.* Comments and/or replies responding to the No-
Hee were filed by 27 porties. i

DISCELSSION

3. In the Notfce, we proposed 1o ddopt the Motorola
C-Cruam system a8 the AM sterea siandard in view of the
fact that this system appears to have bhacome the de fircio
choice of the market. We observed that thls systemn hes
become by far the predominant choice of AM sations
choosing 1o convert Lo steren. there are large numbars of
existing receivers copable of decoding only C-Cuam and
recelvers for olther systems sre genesally unavailable ! We
elso noted that the Motorols system has been adopled as
the nationel standard in six other couniries,” while none
had adopted the Kahn system. We further indicated our
belief thar selection of an alternative <ysaem as the stapdard
would ser back the clock on the implementation of AM
sterea service. We therefore siated 1hat proponents of aiter-
netive systemns would bear & heavy burden [ show rhat the
potential benefits of an  aliernate  Jechnology woukd
oliweigh the likely costs and uelays uf selectian of a stan-
dard different than the Motorola svciem. Mevertheless, we
invited submission of alternatives to the proposed standard.

ton, $91 use the Mororola system. an additional 37 wse 1he
Rarris €-Cuam compatible aystem. and soeaewhat fewer than 20
employ the Kahn tystem. We furiher moaed thar here ars
approximately 24 million C-Quam reccivers currently in use,
and that approximately 2R0000 muobi-sys0em receivers wens
roanuiactersd i the mid-A0s. Multisyswem AM siereo receivers
are oo longar produced, These statistics werg token from tesil-
mony and commenis o the Hearing bofire the Subcommlnes
on Communications ef the Comemitties vn {ommerce, Science,
and Traosportation, United Stanes Scnae, March 1], w2, &,
Hig. W2-740. Se¢, in partitolar, the 'eepared Statement of
Bruce Ladd, Vice Prestden ol Goversmeal Aflairs and Govern-
ment Relations, Mowrola, Ine.

T Ouher countries adopiing the Mowrnla sysiem as 1heir AM
stereo stondard include Canada, Mezico Ausiealia. Brazil. Souih
Afeica, and Japan.
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We also proposed to require siations currently employing
the Kahn or Harris sterco systems to discontinue oper-
gtions wlth those systems within one year of the effective
date of the new rules. We sought comment on the degree
of compatibility of the Harrls sysiem with the C-Cuam
systet. and whether stations using thai sysiem should be
permilted (o continue to do so indefinitely.

6. Sefecior of the AM Sieréo Sundard, The Walional
Ascocigtion of Broadcssters (MAB), the Consumér Elec-
tronics Group of the Electronic [ndusiries Assoclation
{EIA/CE(S), the majority of broadcast equipment manufac-
LUrers w
our proposal to select the Motorols C-Quam system as the
AM stereos signdard. Motorola states that the po ac-
don is consistent with Congress’ expressed legislanve intent
to sdvance AM sicrep service, and that adoption of the
C-0uam syslem &5 the standacd will benefit AM listeners
by encouraging the availibility of more AM stereo recelvers
and transmitting Facilities, thereby prowiding the public
with higher quality AM broadcasts,

7. The MAR agrees with our observation that only the
Motorola system has achieved any significant markel pens-
tration. Il observes that the adoption of the same system in
this couniry &5 hat besn adopted in other countyles, par-
ticulerly Japan, will allow economies of scale to be realired
sy commercial manufaciurérs with benefits for all broad-
casters and consumers, The NAB and the EIAXEG stale
that Lhe greater certainty provided by the Commission's
selection of & single system for AM sereq will be welcome
by both broadcasters and consumer receiver manufscturars.
The EIA/CE(: maintsins that recelver manufgcturers and
hrosdcasiers heretafors have been fearful of gusssing wrong
In selecting among competing AM slereo technologles. The
EIA/CEG Rurther poinis to the sugcess of the sdoption of
the Motorola system as the standard in Japan in encourag-
ing the wide availability of AM steres reception capabilities
there 1n Both auto and home receivers from a vaclely of
manufacturers. :

% These parties include Motarola, Inc.. Broadcast Elecironics,
Inc, (BEY, Delta Electronics, Ing. {Delta), and Harris Corpora-
iion’s Harehs Allied Brosdeast Diviston (Harris).

¥ Peer Kraushar and Paloms Blanca Radio, Lid, {Paloma)

W mpiptforin motlon™ is & term wsed to deagribe a detetioralon
of the recelved signal under weak signal, multipath, or interfer-
ence conditions which menifests itselfl as & shifting of 'he stereo
image betwesn the rwo channels in an uncontecdled and un-

redicizhle manner. ; _

! The parties claiming the technlcal superlority of the Kahn
tystem are; Communications Technologles. Inc, (CTIh Davld L.
Hershberger, Lec Sutherland Parr, David H. Solinsks, Rich
YWood, John E. Moris. Warren G Smith, &nd Tiwus Technobogi-
cal Laborawpries (Titus),

L' Parties suggeing further testing are: Fhillp E. Galessa,
Hazeltine. Kahn. 5mith, Solioske, Jules Ceben & Assbelanes
{Cohen), E. Harold Munz, Jr.. Cohen Dipell and Everlst {CDE),
Christopher Huyes, Steven L Karty, and Phillp J. Lerza
B These anticomperitive allegations against Motwrola were the
subject of & request by Kahn that the Commisnion conslder, but
withhold from public discloaurs, ceviain documents that were
originally appended to Kahn's comments and reply commants,
but thep returned to Bahn at his request. The documents &1
isue were obtgined in the course of discovery in a4 seyarle
Judicizl proceeding bevwren Kahn and Moiorala that ls pending

ho filed comments,” and others,? strongly support’

_application for review,

8, Comments opposing the seleclion of the C-Quam
system were submitted by (he two principal proponents of
the Kabin system, Leonard R, Kahn and the Hareltine
Corporgtion (Hazeltine), &5 well a3 several broadcast cone
sulting engineering firms and individual consullants and
broadcest station epginesrs, Kahn maintaing that the
Motarols system exhibits serfous technical flaws, including
"pigtform motion®,”® loss of coverage, and incressed inter-
Eerence o neighboring  adjecent channel sislions. A
number of parties from the broadchst enginesring commu-
nity'' echo Kahn's assertion that the Motorola systam ox-
hibits lechnical flaws, and further assert that (he Kahn
systei. has been demonstrated to be technically superior to
the Molcrola system. Several parties'? sugpest thai further
testing of of the competing sysiemns i5 necassary 1o deter- .
mine the relative lechnical meris before & decision on &
stendard is made. '

9. Several parties, including Capltal Citie ABC, Inc.
(Cap Cities’ABC), Hershberger, and James Dorrence, essert
that the selection of an AM stereo system should be based
primarily on technical considerations and (hat the Com-
mizion shouvld choose a standard that would implement
the best possibie technology. These parties gencrally argue
that the Commission should lnvestigyte other aliernatives
to the Motorola and Kahn systems. Cap. Citie/ ABC
favorsadoption of a standacd brosd énough to allow for the
play of competitive forces to foster quality improvements.
Harshberger favors a linear independent sideband system a5
the ultirnate standard, with the Kahn syitem 25 an interim
standard. Dorrence recommends o single-sideband ‘syslem
and presents performance goals for such a standard.

10. Kahn challenges Motorola's market share statisiics,
arguing that Motorala's market share wes captured by un-
fair compelition, and that the Commission should discount
the current use of the Motorela system &5 & true indication
of market acceplance, Kahn also claims that the Commis-
sion may not adopt the Motorola systern as the AM steree
standard without obtaining and reviewing the documents
submitted (but then voluntarily withdrawn) by Kahn re-
garding allegations of antilrust sctivities,'’ Hazeltine echoes
Kahn's anticompetitive charges agsinst Motorala. In this

in the Esstern District of New York. Because 1he documents dre
aubjeet 10 a confldentiality order lssued by the courl, Keho
requenied an "sdvance rullng” that the documents {which are
not before the Commlsion snd have not been reviewed by the
Commistion) would be wfforded confidentinl wremmens once
filed with the Commisston. By letier dated ‘Awgust 10, 1993, the
Chief Enginetr decermined thal, under (he Freedom of [o-
formatlon Act (EOLA)Y, the Commistion could not guicniee
that the documents At bssue would be withheld fom publle
inspection simply because they are the subiject of a confidential-
ity oeder 10 which (he FCC wes now a pary. Kshn argues, in 40

that the Chief Engineer erzed in denying
fis request Sor an edvanee rullng that the documents would be
kept confidential, Specifically, Kahno asserts thai the documents
gt issue should be afforded confideniial irestment under FOIA
Exempiion 4, 3 U.SC. § S52(b)(4). and the legal precepin set
{aith tn Criscal Maxs Energy Projecr v. NRC, 975 F.2d 871 (D.C,
Cir. 1992 {en banc), cer. demied, 113 5. Cr. 1579 (1993). In
Criical Mass, the couft afiorded catégorical proteclion under
exsmption 4 10 bny Information thar i volunterily submited o
an ogency and nol customarily disslosed to the public by the
submitter, o this connection, Kahn argues that the Commission
should presume thal the parties 1o the Keho-Mowrola judicial
proceeding *would 'customarily’ obey the judicial nen-dlsclo-
yure orders.™ We nesd oot determine whother Kahn iy correct
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‘regard, Hureltine arpues that the brosdeasters who have
converted o Heres, equipment manufacturers, and radio
purchasers have not, a3 Ihe Commission indlcaied in the
Motice, expressed a preference for the Moiorola system
because'they did nol have a free cholce among alierngiives.
Hareltine alleges that this lack of cholce sprang from ma-
nipulation of the receiver stereo decoder integrated circuft
indusiry by Motorols,

11. Kahn proposes thal the Commission select the Kahn
system as the standard, allow Kahn Communications, Inc.,
to provide conversion kiis to stations currently employing
Motorela or Harris equipment, and allow brosdeasters to
wansmit either a 15 Hz or 25 Hz pilot tone.!! Kahn con-
tends 1hat this proposal, which Be describes in an ex pore
presentation'’ oy 8 "win - win solution,” would sccom-
moddate all brosdcasters who have invested in stereo trans-
mliting equipment end provide accepiable, if not (rue
steren, reception-on existing stéreo receivers that are nol
designed for the Kahn systerm. :

12, We coatinue to believe thal the Motorola C-Cruam
system is the appropriate choice for the AM steceo stan-
dard. This systerm has proven ta be technically sccepiable
for providing excellent quality AM stexea sérvice &l & price
that is affordable 10 both brosdcasters and consumers, We
disagree with Kahn and other opposing parties that the
Motorola system has serious technical deficiencies. With
regard to the claim that the Molorols systiem suffers from
platform motion and reduced coverage, we observe tha)
recent improvements in receiver design mitigate such ef-
fects.'* Moreover, we note thal the atleged technical def-
ciencles of the Motorola systern are largoly related to weak
signal ceception [hat ocours beyond a stailon's protected
sarvice area and are therefore frrelevant. Moreover, we
note that the Moworota and Kohn systems have bean resjed
and comparatively evaluated exionsively over Lhe years,
inglisding recent tests conducted by other nations consider-
ing adoption of a standard. Both spseems bave technical
pdvantages and disadvantages. We have no reason 19 expect
that further testing would reveal any new informarton.
Mgreover, any further testing would surely lead to addi-

ir: cloiming that the documents are entitled to prorscibon under
FOIA Exemnpilon 4 and Cridcal Mass Even if the documents
were entitled 10 such praweciion, the Commbssion, in aceordance
with s rules. cannot guatsntes in advance that pubilc Interen
consideralions presented in a3 subsequent FOIA request would
not warrant disclosure of the documenis 41 fssue. See 47 CFR.
4% 0.458{k); O461{0{4). We further nowe that. because the Com-
mission is mot s party to the confidentiality order iued by the
court, the arder does not bind the Commissian and this B Aol
a hasis for danying 2n FOIA request for the docurments st isgye,
Argordingly. we find thau the Chief Englnesrs denizl of the
cgnﬁd:nﬁalhr request was appropriate and afiem tha decision.
™ These pilot tones cause the swereo indicator light o illo-
minate on an A svereo cecaiver and activaie the sterén dedoder
circuitry. A E5 Mz piloe tone will activaie the decoder cirauitry
on a receiver designed 1o recelve the Kahin syttemn. and a 25 Hr
rone will activare the decoder circuitry on 3 receiver designed 1o
eeceive the Motorola sysieém. !

¥ Ser Ex Parte presentation of Lepoard R. Kahn, June 19,
993, . .

' Receivers can compensae for platform motion by reducing
the channel separalion under weak signel conditions. Reduction
in eoverage area can be eliminaled by designing the receiver 1o
5111.|:|I|'E~thl:|I transition 10 monaural operation when signals are
weak, e

1T Although the marker smatisdes eited in the Nofce were
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tional defays. Congress has made clear its intent that we
bring Lhis maiter to & prompt resolution &5 indicared by the
statulory Ume restrictions on this procesding.

13, We reject the premise that our decision on an AM
shereo standaed should be based solely on technical perfor-
mance, particularly st this relatively laie singe of the im-
plementalion of AM stereo. We belleve it is entirely
apprapriste that we take Into sccount the strong preferdnce
demaonstrated in the market place for the Motorols system,
We nots that the market place takes into account not only
technicsl paramelers, but alss other Belars such s subjec-
tive performance, costs of broadcasters’ Initial conversion
to stereo, reliability, service, ease of receiver design and
pearformance, etc. We also believe It is incumbent upon us
o consider the sunk cosis in existing sicreo transmission
squipment, compatibility with millions of existing envelope
detecior receivers, and availabllity of compailble stereo re-
caivers, an well s 1he potentiel for obsoleting the public’s
investment in existing stereo receivers. In this regard, we
find that selection of a system other than Motorola’s would
result in substantial cosis o broadessters and consumors,
and thus would be detrimental to the expansion af AM
stareo service. We also do not agree that we should seek
development of alternatives to the Kahn and Motorols
systemns. To do so would Introduce significant delay and
canfusion withow! any asurance that & significently betler
alternative could or wouid be forthcoming.

14. We observe that while Kahn challenges Motorola's
marke! penelration statistics, no allernaiive informatlon i
provided.!”” Kahn's contention that the limited peneiration
of AM stéred 1o date represenis & repection of the Mowrala
system. by the majority of the AM brosdeast industry is
simply convoluted logie, To properly draw such & canclu-
sion, it would be necewacy fo demonstrate that Motorola
controlled the markel for AM stereo snd that its systemn
wits 30 inferior that brosdcasiers simply chose to do with-
oul AM sieren rather than accept the Motorola echnology.
Neither of these premises appears correct. It is obvious that
other factors, such as a station's decision whether to con-
verl [0 stareo gt all because of the mature of 5 program-

taken from Motorols wstimony to the US Senate Subcommittes
oo Communicalions, and their acouracy has been challenped by
Eahn and others, they constitute the, only mbulations of current
AM suripn sigreq operation and sereo receiver production that
were avallable av the drme of. tie drafiing of the Nodee
Motorole™s stinics en C-Ouam conversions ‘are, according 10
their reply comments, bgsed on mail surveys in 1988 and 199]
thay wera subsequently updated by telephone conuaces, The stet-
tstics on ihie uss of other systems are based on telephone sur-
weys. Motorola's estimates of recdiver production are based om
manufscturers reports of decoder IC units shipped. Motoraly
admity that it bs difficuls to track how many of the recoivers
produced worldwlde Beve bean shipped to the US, but estimuies
that 2 tp 4 milifon have been consumed in the Jipanese home
-arket. Motardla argoes thal ity s3timaws are conservative and
frequently updared. Mowrola™s figures remain the only deix
aviilable, and, despits unsupported challenges w thelr sccursey,
no pacty o this procseding has produced aliernative suailstics
indicaring substaneiel errors in Motorola's daa. Kahn claims wo
have sold 200 Kshe systemn steren exclters, bui oHers oo evi-
‘dence a3 10 how meny are currenlly in use in sterecphonic
operation. He alsa nowes the presence of 1he Kahn system pilot
wie of eleven Méw York City stitions, but absent eoy iden-
ticadon of these stations in Kahn's comments. there is no way
ta deterntine whether the stations are broadcaning in stereo or
are ufing Kahn exciters in 4 monophonic mode of operation.

Bzl
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ming, economic 'considerations, or general uncermioty
gboul which stereo system to use have affected AM sta-
fons’ decitions on implementing stereo service. Based on
phe materials in the record, we are not persusded that
Motorola unfairly manipulated the marketplace to deoy
pny segment of indusiry or the public a free choice. Fur-
ther, we disagrée with Kahn's contention that the Cominis-
sion may not adopt the Motorols system standsrd without
phraining and reviewing the documents submitted (but
then woluntarily withdrawn) by Kahn regarding allegations
of antirrust activities. Allegations of anticompetitive behav-
ior most commonly arise in the context of considering the
character qualifications of mass medis licensees and 3p-
plications for license. In that context, we indicated that we
would genetally consider only adjudicated violaitons of
antitrust or anticompetitive laws.'' We determined further
that we would consider mere allegations of "pon-FCC®
misconduct, such as allegations of enticompetltive prac-
tices, in circumstances in which the alleged conduct is so
egreglons as to shock the conscience.'” [n this case, Kahn's
allegations of antigempetitive activhiies by Motorols are
slzendy the subject of a scparate Judicial procceding We
balieve it is Inappropriate for the-Commission to separately
adjudicate thess matters, which fall within the experlise of
the court. Moredwer, Kahn's allegations do oot rise to the
level of spregiousnest that would werrant our independent
investigation of these anticompetitive charges. Rather, {0
the extent Eahn {or others) believe that eny adjudications
by the court in the Titigatign are relevant, he may bring the
adjudication to our sitentan for consideration of whether
* any possible Commission acilon at that time is warranied. ™

15, We are also aot persuaded that Kahn's proposed plan
for implementing his system presants any adventages Lo the
AM broadcast industry or the listening public. As indicated
gbowve, we are not persuaded that the Kahn system would
constitute a beier choige than Lhe Motorola system even if
there were no ambedded base of AM stereo equipment, We
also ggree with Motorola®! #* thal aitempting to fores C-
Quam regeivers to decods Kahn system signals by transmit-
ting the 25 Hz pilot will likely cause degraded reczplion
and will ceviainly cause loss of lrue stérea imaging, This
would unscceprably and unfairly penelize the millions of
consumers who heve purchased C-OQuam receivers.

6. We believe that Lhe past oearly twelve years of
unrestricted competition between the systems has given the
public snd the broadeast and receiver indusiries the op-

'8 See Repor, Order and Policy Stgtemeni Regarding Characmer
Guelificanioss in Broodeasr Licensing { Charocier Policy Sure-
meng . 102 FOC.Co 2d 1179, 13- (205 €1986), recon. denied, |
FCC Red. 421, 432 (1886).

12 cow Characser Poficy Seotements, 102 F.C.C0 24 an 1205 o6
Although the solection of an AM sereo mandsrd is not 2
lieensing procesding. we beligvs it is not approprisce 10 establbsh
here a separare and different set of principles 10 examine Kahn's
allepations. Thus, we have comldersd Kahn's anticomperitive
chorges against Motorala under the guidance cstablished in our
ﬁli:y statements regardivig broddeasiers’ cheracior,

On Ociober B, 1993, Me, Willipm Malone, attorney for Mr.
Kahn, transmiied a copy of & memocandum decision of Judge
Arthur D. Spatt in Mr. Kahn's suit 2gainst Molarals before the
Easternn Disitiet of New York, Judge Spat's decison, dared
October 5, 1993, resofves motions filed by Motorols, Hazehine
Corporaiion, and Emersan. After reviewing this Aling, we have
poncluded that 1 provides no grounds 1o change our determing-

* ton o be losant AM steres proceeding.
il Gep Ex Parte preseatation of Matgrola, Tne., Aggust 12, 1993,

poriunity o we=igh the known wechnical perfarmance con-
siderations againet other faciors and (o meke appropriats
persanpl and business declsions. We find that there hss
indesd been o convergence in the markciplsce during these
years loward the Motorola C-Ouam system. Based on the
overwhalming marketplace preference for the Motorols C-
Quam system, and the long hisiory of tests of this system,
we balievs (he Motoroln system will provide sxcollent AM
dteren service. Accordingly, we conclude that the public
interest is best served by adopting the Motorols C-Ouatn
system a5 the AM stereo standard. :

\7. Receiver Stndards. Several of the commenting par-
ties, including Cap CitiesABC. CDE, CTI, Dorrence, and
Morcis, argue thet, in order for this proceeding to have a
pusitive effect on the siate of the AM broadcast service, the
Commission must not only specify & transmitting standasd
for AM steren, but musi also set stendands for receiver
performance. The ELA/CEG points out, however, that the
Authorization Act does not sddress the design of AM radio
receivers.’ [n i's reply comments. the EIA'CEG further
mzintains that comments requesting receiver standards are
beyond the scope of this proceeding. and poiney put that
the Commisstlon has previously rejected proposals 1o regu-
late AM receiver characteristics. The NAB ascknowledges
the cur sncourmgement of the availability of high-quality
receivars expressed in the Movsice, and urges that we oon-
tinge to expand cur AM improvement efforts In conjunc:
tion with the ongoing efforis of broadcasiers and receiver
ranufacturers.

1B. We agree with the EIA/CEG thar regulation of re-
ceivers is beyond the scope of ihis proceeding. Proposals
for such regulation have been previously fully explored in
past rule mpkings, and the Commission has chosen to
continug (0 l=t the mearkeiplace set AM  receiver
siandards.’® We recognize the récelvar Industry’s effors 1o -
date o improve the quality of AM receivers, and will
contintte to encourage veceiver manufictirers o develop
and market receivers thet comply with the AMAX stan-
dards and certification program developed joinidy by the -
WAB and EIACEG.™ i

19, Harrix System Compatibiliy with C-Quam and Transi-

wlor Period. As indicated above; we propossd a onc-year

transition period for implementatlon of the new standard.
We glso sought comments on whether siations’ employing
the Harris system were sufficiently compailble with C-
Quam to confinue using the Harris system indefinitely, BE

2 On Octecber 14, (993, Motorola filed a pleading envitled
"Respanse of Mawerola, Inc” responding 1o Rlings by Leanard
Kahn and David Solinske with regard 1 1ape recorded cotmpari-
sons of the Ksha and C-Ouam systems a8 received on 2
Motaroin-type decoder. On October M, 1903, Kehn respanded
1o this pleading and filed a "Response v Mowprole's Oevober 14,
1963, Supplementsl Fliing ™ Because these pleadings were filed
late in this procesding. wa did ol Have the opportunity ta
evaluate the arguments presémied therein,

I See Reporr and Grder, MM Docker Mo, #7-267, 6 FCC Red.
§273, 6138-39 (1991}, Ser also Memorandum Opinion and Onder,
MM Docket No. 87-267, 8 FCC Red. J250, 3256-57 (1903).

. aMAX-cenified receivers muwi comply with  specified
bendwidith and dissartion smndards o onsure kigh-fdeliny re-
coption capebilivy, have adjustshle handwidth setiings, and be
capable of wning the expanded poriiwn of the AM band from
140 o P00 kHz ;
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argues that the Commission should mandete full compli-
ance “with the C-Ouem standard and believes the one year
transition period propesed is adegisie to allow brosdessiers
time 1o finance purchase of mew equipment. 1t mmalntaing
thet, even with modifications, the Haris AM sterec signal
is not fully compatible wilh C-Quam réceivers and resoits
in higher audio distortion when received on C-Quam rae
dios. Molorolsy and Harris, on the other hand, stmie that
full conversion of Harris equipment ¢o the C-Quam Sign-
dard is both feasibfe and desirsble. Motorola sugpests a
more flexibia ranciton period of at least one year but noi
more than two years. Hershberger maintaing that field ex-
perience has demonstrated that the Harris system is ade-
quately compatible with the Motorola system, and that
brosdessters using the Hacris sysiem shauld be allowed 1o
cantinue to do 86 because it would encourags the develop-
fnent of smchronous detection AM recsivers,

20. Becauss of the refatively small number of Harris
systems in operation, we do not agree that allowing them
Io continue (0 operaté withoul conversion to C-Cruam witl
significantly encourage development of synchoonous detec-
tipn recelvers or have any other positive impact on the AM
broadcasi service. We agree with BE, Harris, and Motorala
that the public interest will be best sérved by mandating
full compliance with the C-Ouam standard. We nobe the
clear Congressional mandate o adopt a single AM stereo
transmilting standard and therefore feel that 1t 15 important
that ail broedcasiers comply with that standard. We further
noie the lack of any specific oppesition from broadcasters
employing alteroative systems o our pmp-nitd transition
schedule, Agcordingly, we fré requiring stations that em-
ploy alternative systems for stéren operation o distontinue
such opereticn as of one year Emm the =ffective date of
thiésd rujes

21. Eaan "POWER-side™ Operation. Several parties ox-
press condern gwer the continued acceptabilily under our
rules of operating using the Kahn POWER-=ide AM single-
sideband <ystem. POWER-side operaton, as distinct from
Kahn stereo operaticn, involves modulating an AM (rans-
mitter with two independsnt sidebands, containing lden-
_ Heal program material, but with intentlonal level and

frequency response differences. This system is implemented
with & Kahn Independeat sideband stereo exciter and is
claimed (o have certaln advantages For reception  with
moencphonic receivers, particularly in adjscent-channsl in-
rerference siteations. CTI snd Furr argue thar sdopiion of
the proposed standard would prohibit such an impleménts-
ton. Motorola maintains that the Kahn POWER-side mode
of operation 1s nol siecenphonic and questions s legality
under tha present rules. :

22, Our AM rules do net inglude a definition of the
term “sereophonic.” However, generally accepled defini-
tions of siereo sarvice infer two or more channels of sudio
imformation designed 10 produce an aodio “image” when
demodulated by an approprists receiver, On this besis, we
find that statlons employing the Kahn POWER-side system
are not subject to the provisions of the sterecphonic trans-
mitting standsrd adeopled herein and may continye to be
operated, provided that the program materiel fed to baoth
channels of the exciter is identical in cantent.

23. Compaiibitity with Subcarrier Systems and Future Dige-
ol Audig Redio. Black Hiver Brosdcasting and Paloma
raise concerns aboul the cktent o which the Mororols

¥ Sem 47 CF.R. Sections 73.4dfa) and 73,128(b)(1),

Federal Communications Commission Record

COupam system k5 compatible with FReture ancillary
subcarrier systems such gs uillity load management and
metering systems and paglng systems. CTI maintaing that
the Motorola system & not likely to be compatible with
future ie-band, oo-channsl digisl audio radio systems, We
igree wilth Motorols that there is no reason 10 beliewe {hat -
the C-Cluam systers, the Kahn system, or any other existing
system would have may advantage in Cﬂmp-lt“‘.ll.lltjl' with
Euture ancillary subcarrier systems or future digital trans-
mission systems for the AM radio service. Moreover, & we
have no specific informalion cn the likely design of such
systemis, we could oot presuppose to constder falrly lssues
relating to their compatibility with AM steréo technologies.

24. Eecessive Bandwidth Allegations. Hershberper allepes
that the Molarola C-Quam system violat2s the bandwidth
criterie specified in Seciion 7344 of the Commission’s
Rules under program conditions, His allegations are basad
on his own interpremtions of proper bandwidth measure-
ment techniques which differ from 1he measurement prc-
cedures sBﬂ:I.Hnd in Sections 73.44(a) and 7T3.128{bK1} of
the rules” and ths Commissions own interpretalions of
these procedures which have historicaily besn consistently
appliegd since the inception of AM stereophonic sérvice,
We find no evidence thar currenily suthorized C-Ouam
equipmenl violates the Commizsion’s bandwidth require-
ments when properly opecated. Further, we note that all
AM stations must comply with the emision limilations
which wers developed by the National Radio Systems Com-
mittes specified in Section 73.44 of our rules.

25, Signal Monitoring and Tolengnce {zsugs. In lic com-
menis, Deitn suggests theee modifications lo the propesed
AM stereo rules: 1) that proposed rule seciion T3. 123(&}{5]
be clarified to siate that the meximum phase axcursion is &
limnit that is not to be exgesded and that, therefore, the
f maksuring equipment musl always be atL
and operating, 1) thai Ihe pilot injection level should be
specified as nominally 5% with a tolerance of + 1%, -1%,
end 3} that the meximuom toitsl harmonic disportiaon speci-
fication of 1% for the pilol tone, belng l.mdul:.r Testrictive,
be increased o 3%.

26, With regard to Delia’s Arst proposal, we do not t;ru
that there is a need to clarify the proposed rule [anguage.
The phase excursion parameter i3 identified @5 & maximum
valus not o be soceeded, and T3.128{a) clearly requires
installation of negessary monitoring equipment to detsr-
ming that the ansmissions conform to the modulation
characteristics specified. Accordingly. we sre nat adopting
this suggested change. We do, however, agree that it is
impractical to specify the pilof injection Wvel withoul gny
Inlerance spesification. We also agre= that, in the absence
of complainis aboul audibility of harmonics from existing
equipment with higher distortion levels, ihe L% specified
maximum harmonic distortion i (o0 restricrive. Metorols,
from whose own internal standacd these specifications were
adapted, has not raised any objection to these proposed
changes in lis reply comments, We will [herefore specify
the pilot injection level al 5% with a wlerance of +1%,
=19, and the maximum total hirmnnm distortion of the
pilot tone at 3%,

27. Pilat Tone Proveciion. Mororola sug:sr_r. {hAL we es-

tablish & region of the specdtrum within 5 Fiz on ehther side

of the 25 Hz C-Quam pilot tone that is protected in a

8220



§ FCC Rod No. 24

Federal Communications Commission Record

FOC 93-488

e Sl

similat manner 10 the proteciion afforded stereo pilot tones
in the FM broadcast service. Motorola does not provide
any justification for this proposal in its submissions.

2. We have previously considered whether there was
any neéed o protest AM slereo pilots in order to ensure
gignal quality, and concluded that brosdcasiers have a
sirong incentive to protect their own transmissions.”® Be-
cause improper pilol frequency use can impair only the
quality of the stalion involved, stations have a strong self-
interest in making appropriate use of AM steren pilots.
Absent any information [0 the contrary. we do nol find it
necessary 1o resxamine our decision to decline o pralect
the pilot tones of AM stersn systems,

29. Paten! Licensing Policies. As proposed in the Notice,
we are conditioning the selection of Moterala's system as
tho AM sterco standard by requiring Motarola to lleense {is
patents 1o other parties under fair and reasonable terms ¥

PROCEDURAL MATTERS
20. Reguizrory Flecibifity Analysis. The Final Regulalory
Floxibility Analysie pursuant to the Regulatory Flexibility
Act of 1980, 5 U.5.C. Secrion 608, is contained in Appen-
dix &,

ORDERING CLAUSES

3L Accordingly, IT 15 QRDERED, that Part 72 of the
Commission's Rules and Regulations [$ AMENDED as
specified in Appendix B, effective 90 days after publicarion
in the Federal Register, IT [5 FURTHER QRDERED, that
this proceeding IS TERMINATED. This ection is takea
pursuant to Sections 4(i). 4(j). and 303(r) of the Commu-
nications Act of 1934, as amended, 47 US.C. Sections
15411y 15344j), end 303({r), and Section 214 of the Tels-
communications  Awuthorization Act of 1992, Pub. L.
102-538 {1992},

FEDERAL COMMUNICATIONS COMMISSION

William F. Caton
Acting Secretary

APPENDIX A

FINAL REGULATORY AMALYSIS

Pursuant 1o the Hegulatory Flexibility Act of 1980, the
Commission’s final analysis is as follpws:

I. Need and purpose of this action:

This zceien is taken to seleci an AM steeeophonic trans-
mitting equipment standard. as réquived under Section 214
of the Telecommmunications Authortzation Act of 1992,

¥ Sec Memorandum Opinign and Order, 3 FCC Red No, 2, 403,
A0S (1988), See alo Report and Order I MM Docker Moo
83-1322, adopted June 27, 1984, 100 FCC 2d, 49 FR 34011,

IL Summary of the issues raised by the public comments
in response (o the Initial Regulatory Flexiblilty Anafysis:

There were no commenis submitted in response o the
Imitial Regulatory Flaxibility Analysis,

L Significant altarnatives considered:

The Novice of Proposed Rulemaking in this proceeding
proposed 1o adopt the Motorola C-Ouam system as the AM
stereophonic transmiiting standard. This proposal was sup-
ported by the industry associations for the broadecast and
receiver indusiries, most broadeast equipment manufsciur-
ers who commenied, and others. Commenis were received
Eomy the proporent of the olher currently viable AM
slereo systemy and supporters of that system, primarily from
the brosdcast enginesring communily. either supporting
the sitecnative system or suggesting further testing to dever-
ming lechnical superiorily and -use of such superiority a5
the primary criterion for system selection. We determined
that: marketplace convergence an a single system should
remain the primery basis for the decision. as propossd, that
all the technically viable systems hail heen adequately test-
ed previously, thal the Motorola svstem provides high gual-
ily service 1o the publlc, and thal rhere is no indicatlon
that the available aliernative sysiems are significantly supe-
riar, if at ail.

¥ Zre FCC Public Notice. Bevised Paicne Procedures of the

Federal Communications Commission, Public Notice 13934, De-
cembear &, LOG1, i
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 APPENDIX B
" FINAL RULES

L Part 73 of ﬁﬂe 47 of the Code of Fedaral Regulations is amended as follows:
PART 73 - RADIO BROADCAST SERVICES

£ The authority citation in Part 73 continues to raad:
AUTHORITY: 47 11.5.C. 154, 303.

2.  Subpart A is.amended by revising section 73.128 to read as follows:

Section 73.128 AM Stersophonic Broadcasting.

() An AM broadcast station may, without specific authonity from the FCC,
transmit sterecphonic programs upon installation of type accepted steraophonic _
transmiiting equipment and the necessary measuring equipment to determine that the
starscphoni: transmissions conform to the modulation characteristics specified in @~
paragraphs (b) and (c) of this section. Stations {ransmitting stereophonic programs
prior.to {insert date 90 days aftar publication in Federal Raegister) may continue to do
so until {insert date one year plus 90 days after publication in Federal Aeglster) as
long as thay continue to comply with the rules in effect prior to (insert dafe 50 days
aftar publication in Federal Ragister). Stations using the Harrls AM stereo system
may coatinue to do 50 indsfinitety as long as they continue to comply with the rules in
effect prior to (insert date 90 days after publication in Federal Register).

{b) The following limitations on the ransmitted wave must be met to insure
compliance with the cccupied bandwidth limitations, compatibility with AM receivers
using envelope detactars, and any applicable international agreements to which the

FCC is a pany:

t-{] [ ] L] L]

(c) Effective {(insert date one year after enactment), stereophonic transmissions
shail conform to the following additional modulation characteristics:

(1) The audio response of the main {L+R) channel shall conform to the
requirements of the ANSI/EIA-549-1888, NRSC-1 AM Preemphasis/Deemphasis and
Broadcast Transmlsslnn Bandwidth Ep&dfu:atlms {NFISC 1}

(2) The left anl:l right channel audio signals shall cunfc-rm to frequancy

a2n
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response limitations dictated by ANSI/EIA-549-1988.

(3) The steraophanic difference {L-R) information shall be transmittad by
varying the phase of the carrier in accordance with the following relationship:

b (o Rln)

where:
© L{Y) = audio signal left channei,
R(t} = audio signal right channel,
m = modulation tactor, and _
Moeud (L) + Rt} =1 for 100% ampitude modulation,
MGt - R =1 - for 100% phase modulation

(4) The carrier phase shall advance in a positive direction when a ieft channel
signal causes the transmitter envelopa to be modulated in a positive direction. The
carrier phase shall likewise retard (negative phase change) when a right channel
signal causes the transmitter envelope to be modulated in a positive direction. The
phase modulation shall be symmetrical for the condlition of ditference (L-R) channal
information sent without the presence of envalope modulation, :

(8) Maximum angular modulation, which oceurs on negative peaks of the left or
right channe! with no signal present on the opposite channel {L{t) = -0.75, R(t) = 0. or
R(t) = -0.75, L{t) = 0) shall not exceed 1.25 radians.

(6) A peak phase modulation of +/- 0.785 radians under the condition of
ditfarence {L-R) channel modulation and the absence of envelope (L+R) modulation
and pilot signal shall rapresent 100% modulation of the difference channel.

{7} The composile signal shall contain a pilot tona feor indication of the
_ presence of stereophonic infarmation. The pilot tone shall consist of a 25 Hz tone,
with 3% or less total hamonic distortion and a frequency tolerance of +/- 0.1 Hz,
which modulates the carrier phase +- 0.05 radians peak, corrasponding 1o 5% L-R
modulation when no other modulation is present. The injection level shall be 5%, with
a tolerance of +1, -1%. -
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(8) The composia signal shall be described by the following expression:

- ' mz—; Copon{u  fri,) +OSsinS0n
-A,{1 «my. G.pw[u,l*#.}] @ Jotan™ —= -
mi _ . i +m§ w'ﬂ -fa-j'j
- where:
A = the unmodulated carrier voltage

m = the modulation indax
C,, = the magnitude of the nth term of the sum signal
Cmmiham&mitudaufmanthimnfﬂudlﬂnmaimﬂ

m,, = the nth order angular velocity of the sum signal
My, = the nth arder anguiar velocity of the difference signal
o, = the angular velocity of the camiar

#,, = the angle of the ath order term = tﬂ’l'[%:i]

$4, = the angle of the nth order term = m"[-:-:l

A, and B, are the n“‘ sine and cosine coefficients of C,
A,., and B,,, are the n™ sine and cosine coefficiants of G,,

-
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APPENDIX C
. List of Commanting Parties
Comments -

Broadeast Elsctronics, Inc.

Capital Cities/ABC, Inc.

Cohen, Dippsll, and Everist, P. C.

Communications Technologles, inc.

Delta Electronics, Inc,

James Domence

Electronic industries Association/Consumer Electronics Gml.fp
John'R. Fumr

Philip E. Galasso

Harmis Corporation - Hamis Allled Broadeast D'Wislﬂn
Christopher Hayes

David L. Hershbarger

Lgonard R, Kahn

Peter Kraushar

Motorola, Ine.

National Association of Broadcasters

Paloma Blanca Radio, Ltd.

Lee Sutherand Parr

Dawvid H. Solinske

Reply Comments

Slack River Broadcasting
Broadecast Electronics, Inc.
Capital Cities/ABC, Inc.
Jules Cohen and Associates
- Cohen, Dippell, and Everist, P. C. '
Electronic Industries Association/Consumer Electronics Group
Leonard A. Kahn
John E. Morris
Motorola, Ine.
Harold Munn, Jr.
Warren G. Smith
Titus Technolegical Laboratories
Rich Wood
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Additional or Supplemental Comments

Leonard R. Kahn
Steven L. Karty
Philip J. Lerza
Mctorola, Inc,
David H. Solinske
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