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M CCIR report 879

Ground conductivity Type of ground
(5/m)
5 Sea water.
'IO“2 Very moist soil.eulticated soil,frest water.
‘10"'3 Dry soil,clay,forest soil,desert soil,

soil in mountainous area,fresh sea ice.

b
10 Granite,dry gravel and sand,mountainous
areas in cold reglou,0ld sea ices
1072 Dry glacier in mountainous areas,permafrost

in northern polar areas.

FCC. IMMIIAD Reference data for Radio Engineers. (ITT.)

Terrain Conductivity Diele~tric
(mhos/meter) constant

Sea wateT. 5 80
Fresh water. 8 x 1077 8o
Dry,sandy,flat coastal lsa: . 2 x 1077 10
Harshy, forested flat land. 8 x 1077 12
Rich agricultural land,low hills. 1 x 1077 15
Pastoral land,medium hills und

foustation. 5 % 10'} 13
Rocky land,stup hills. 2 x 1077 10
Mountainous. (Hills up to 3,000 feet) 1 x 107 5
Cities,residintal areas. 2 x 10"} 5
Cities,industrial areas. 1 x 1077 3
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Federal Communications Commission
Washington. D.C. 20554

MM Docket No. §8-376
in the macter of

Amendment of the Commussion’s Rules RM-3332
to improve ithe quatity of the AM RM-0:i74
Broadcast Service by reducing

adineent channel tnterference and by

eliminating restrictions pertaining

« the protected daviime contour.

FIRST REPORT AND ORDER

Adopred: April 12, 1989, Released: April 27, 1989
2y the Commission: Commissioner Dennis issuing a
w.pdrate statement. '

INTRODLUCTION
i. The Norice of Proposed Rule Making * (Notice) in the
ahove captioned matter proposed two changes in the tech-
uicai rules governing the standard broadcast (AM) service.
This Order addresses one of these proposals: the matter of

adjacznt channel émission- limits. The other proposal. the -

Hdimination of the "first ‘Service” ‘provision in Section
"3 3%(b). will be treated in a subsequent Second Report
and Order. After carefully considering the comments and
reply commenis filed in response to the Notice.* the Com-
mission herein adopts the National-Radio Systems Com-

initEe (NRSC) emission limitation (commonly known as

"MR3C-27) as 2 new AM broadcast station standard. How-
vrer.-undi June 30. 1994, stations employing the NRSC
audio . pre-emphasis “standard (commonly Known as
"NRSC-1") will be presumed t0- comply with NRSC-2 in
thz absence of specific information o the contrary.

BACKGROUND

£ I‘he Notice discussed AM adjacent channei interfer-
race. AM 2udio processing practices and their effecis on
ti.~ quality of the AM broadcast service.’ It presented two
».» sandards developed by the National Radio Systems
“orrapittee, a cooperative effort of the NAB and EIA.
ih=o1 standards are intended to reduce the current oc-
cipisd RF bandwidth of AM broadcast transmirtters from
3 «Hz 10 a nominal 10 kHz 10 achieve a reduction in

“wference levels and to improve the recsption quzluy of
the s, IRTVICE,

3. One of the standards, known as NRSC-L. is an audio
. iecessing standard that specifies a particular pre-empha-
sis” characteristic (i.e.. an increase in amphtude relative 10
the reference frequency’s for audio frequencics between
306 xHz and 9.5 kHz, However. it requires great attenu-
aucn of audio frequencies above 10 kHz in order to
reduce adjacent channel interference. Because of inherent

NRSC-I to be the ™o

: Ao JUL 1E3
-t . . ..
NINUNINN 5 Federal Communications Commission FCC 349113
STOCISOTUINES BRI AN Lxe NREC- ponel 2
Before the speNIi sodegiingl _'"“"‘C" [prees S S 144 y a2 LIN2

Souce.
+. The other siancara,

xnowd 35 SRSC-I cefinmas 3 m2u
emission unianon

ot AM sznons. Because we helene
e comoranensive I rne A0 san-
dards 10 terms of emsuniag 3 rluchon it acjacent Cnan-
nel inierierence, it =as the grincipal focus of e Nowce
and was scecificaily 2roposed or :opnion. However. ue
Jdid seex comment 20 3 Tgpresumpnve compi:ancs” aiter-
native in which ';c:nsees using \'RSC-' pre-empRasis
would be presum -~ 215500
limiration. absent anv evidence 0 132 contrary.” The com-
ments and reply comments 10 tme Nouce further ULt
our preliminary findings and convince us that our inmai
approach, adoption of the NRSC.2 emission limiarion.
remains the more effective course of action.

3. To provide a joundarion for the analvsis to foilow.
consider a typical AM transmission system. Program ma-
terial originates at a microphone. turniable or other ap-
propriacte source. it is then fed through a mixing consote
tso that the loudness of each audio source can be adjusted
and s0 that any special effects can be added). various
audio processing equipment (used 10 adjust the average
loudness and often, the average frequency response). some
type of studio-transmiuer link (a simple cable. if the
wansmitter is nearby. or a dedicated wireline or radio
circuit). additional audio processing equipment {used o
compensate for any degradarion occurring in the studio-
transmitter link) and "finaily. the transmitter modulatof,
Equipment having the NRSC-1 audico response character-
istic could be included anywhere in this audio "chain.”
although ‘it would preferably be located near-the end.
where its intended benefits could not be circumvented by
compensatory adjustments made to subsequent audio pro-
cessing equipment. - ’ i

"6. To reduce the potendal for overmodulaction. trans-
mitters may include buili-in or outboard protective

“circuits called limiters or clippers. many of which are

adjustable 10 limit mansminer modulation 0 a -specific
level. However, in this limiting process. some’ audio “dis-
tortion is generated. creating harmonically-relared audio
sighal components that can be outside of the - desired
audio passband. If these undesired audio signal compo-
ments are not adequately artenuated by posiclipper o
post-limiter filtering circuits, they will produce unwantec
spurious RFE sidebands (known as “splatter”) that ma:
exceed the permissible emission limits. Splatter coulc
also be pmdueed by nonlinearities in wansmitter or an
tenna circuirs.,® Old bes that have become defective an
improper neutralization are other causes of splatter.

7. The preceding technical considerations must be kep
in mind when evaluating the relative meris of the NRSC
1 and NRSC-2 techmical standards. The fundameno
premise of the Nouice was that application of the emissiol
limitation standard (NRSC-2). being a measure of th
entire transmission system ourput. was a much more ¢om
prehensive method of limiting interference than applica
tion of an audio standard (NRSC-1). the effectiveness o
which could be reduced by the operation of other cir
cuits.




Federal Communications Commission

T CRL aotes (23t 0 ne iy 2ffective. the SRECH
Twdificauon muest e anstalled as ne last
aUdi0 sguipment Zroup just prior o the Modulator. Wi
ine audio characterisucs specified oniv ac that pone o tne
viem. However, Delia’s comments indivaie that gven this
dues nat guarantee.that adjacent channel interference will
ne reduced. The potenual inadequacy of NRSC-1 was
Jdocumented bv Detta in field measurements of actual
satons.”? One stanon reportedly had NRSC-L audwo G-
tering nstailed and operanng. but also emploved heawy
iransmicer clipping, Dela’s spectrum  analyzer paotw-
grach of hat sation shows numerous emisions ar ire-
Guencies greater than 10 kHz removed from the carrier.
snere one would normally expect to see (he "hrick-wall
Gler” effect that is intended for signals emutted waih
URSC-L equipment.®t Thus. Delta observes, "instatling an
sudic dlter and then operaung 3 transmicter in such 2

manner that the spectrum above the filter cutoff fre--

quency is filled back in Joes not achieve the objectives of
the NRSC (to reduce interferencer””? However. Delta
betieves that the stauion mentioned above shouid be ca-
pable of meeting the NRSC-2 emission limitanons with
inexpensive repairs and or adjusiments.

12, On the other hand. Delia found a station not
equinped with NRSC-1 pre-emphasis that met the NRSC-
T emission limitation. This was auributed to the use of
conservative audio processing techniques and care o
avoid overmodularion. Detta concludes that instailation of
Jhe NRSC audio filter is no guarantee that the RF emis-
sions will be maintained within the NRSC-2 specification
or even the {current) FCC specifications.

19. Greater Media argues that AM swation licensees
should be allowed to determine the amount of pre-em-
phasis’ to use at their stations. noting that some stations
‘may use audio pre-emphasis to compensate for narrow
antenna system frequency ‘response.”®” Other commenters
pointed out natural incentives to use NRSC-1 audio pro-
cassing. Orban stares that it has demonsirated that using
NRSC-l.transmiuer pre-emphasis and complementary re-
ceiver de-emphasis provides a flat power specirum re-
sponse. while use of more ‘extreme pre-emphasis and
dz-emphasis combinations cause the system (0 10se power
az nigh frequencies.” CRL suppons: this observation. in-
dicating that in a survey of stations using audic processing
equipment, the’ "average sound".characteristics of most

“lf,\‘if-"i—rmnﬁ‘ o eL-lm_.'-dﬁ @ the NBSC.L nre.
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ar less ineviame ws. SBE 2rocoses Cnat
implementing NREC. by January L 1900 ne les

be in compiiance wn NRYC-I-Y However 35E 2:K3 1nat
such Statons be sxe2mor {Torm Ne CUrrent reguirsment in
Secrion TIodtawt of 1me Commusion’s Ruses Tnar -
wEnsegs Medjure Soluilied MATSwIGIT O 3 TOoLLIne, NI
basis uwnless aotfias ov the FCC that there 3 reason
Deligve excessite Tanawidli s la (DAt @veniuaan
they recomMEnd 13t 3@ siauon be ziven 30 Llavs ©
MERSUremenis and .ajiiale Correciive acnon Tefor
Commuission wou.: @dke enforcement 2cuon or i
Notice of Apparsnt [Liability. As an excepiion G0 Inad
policy. SBE suggesis that the Engineer-in-Chargze of e
FCC radio districz 17/ which the staton resides e Jdeie-
zated authority o specify a shorter remeciai periou if
there is evidence of rarmiul wncerierence.

12, NAB also supports tne presumptive compliance
proposal. indicating that it would provide a realistic
bridge between compiiance with NR3C-i and NRSC-2. Lt
notes that the Advisory Commines on Radio Hroadcasting
supported 3 presurmptive comphiance method that would
require stations to have NRSC-{ equipment in piace and
operating by January 1. 1990. and two vears later require
compliance with NRSC.). However. NAB disagrees with
fixing any particular date for NRSC-2 compliance in view
of uncertainty over future availability of various (NRSC-2)
measuring devices.™ Thus. NAB suggests that the Com-
mission reconsider mandating NRSC-2 approximately two
years after NRSC-1 is implemented.

23. Greater Media and others also expressed support tor
the presumptive compliance proposal. However. several
commenters expressed a note of caution. Orban warned
that. "It is dangerous to assume.that NRSC-2 <«ill auto-
matically be saasfied f an NRSC-1 flter is installed.
because overmedulation or transmiter maifunction can
stifl cause excessive occupied bandwidin."" Group W
agreed that althougn it is unlikely that undesired ¢mus-
sions would cesult from transmiuer design. transmiuer
malfunction or improper adjustinent couid cause NRSC-1
10 be exceeded.” The previously mentioned comments of
Deita (see Paragraph 17. supra) further support this view.
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S0 3y the NRSC-I emuision Limitauon o reac.n
FITIeabie tNrOUgR over-ie-lr monuonny tecanicues.
whereas Jetermining compliance with NRSC-1 wouid ce-
SWUTE 3N On-site inSgection: 9) the Cost o licensees .f
SMsdring thal a stauon conforms © NRSC-i 15 che same 35
arsuring (hat it complies win NRSC-2 determining ine
efticaey of euher method would require the use of ipeu-
frum analysis procedures). These points are developed
hejow

Efficacy of NRSC-2 versus NRSC-1

23 Implementation of the NRSC-i audio standard
alone would probably lead 0 some reduction in adjacent
channe! interference in the AM service. However. because
i Joes not address important transmission svstem prob-

lems such as transmiter overmodulation, incidentat phase

modulationt and spurious signal outpuc. its effectiveness inn

limiting interference is open to question. We specificallv
SXpressed our concern about this problem in the .Noace
aad powved out that the record ar that time was deficient
riih respect 1o the additional rules thar would be required
10 lirnit distortion and splacter produced in the transmit-
-2t The record remains silent on this important marrer.

T

-% The comments support our opinion that the NRSC-

udis standard does not address the ‘transmitter
gerfoomance requirements that are necessary to ensure a
tion in splatter and adjacent channet interference
i.nder the NRSC:1 approach. interference gen-
'o the transmitter that is™“not 'in excess of the
t. wider bandwidth emission” limits would not be
fubyce: 10 regulation and would continue todegrade the
M service. Therefore, we must conclude that ' mandating
e use of the NRSC-1 audio standard would not provide
safficient-regulatory “control to “limit Splatier- interference
o ony zreater extent’ than our’ Current rules."The results
of Dzlia’s survey' confirm this "viewZAdherence to° good
¢ngineering pracrice is more important than mere use of
~NPS5C-1 audio processing aloue in terms of reducing adja-
cent channel interference.-The NRSC-2 emission limita-
ton. being a comprehensive measure of compliance with
good engineering practice: appears 1o be a necessary addi-
Hon 1> any formal adoption of the NRSC-1 audio stan-
dard.’Accordingly: we-dectine to‘adopt’the' NRSC-1. andio
standarC as’a-mandatory requirement. This ‘decision ren-
ders moot the suggestion of NAB ‘and: Group W 10 'in-
stitute 2 special equipment authorization program for
NR5C-1 equipment.

Regulatory flexibility e
. 37. We believe that the NRSC-1"audio ‘standard, which
specifies in detail a transmitter input frequency responsa
charactzristic. should be considered as a highly recom-
menced but nevertheless voluntary standard in order that
icersees may be afforded as much flexibility as possible
‘nterme of determining appropriate transmission system
i paramerers. By focusing our antention on transmis-
104 systern output standards. such as NRSC-2, we fulfil]
cezalatory mandate of limiting the interference in the
us radio services while allowing liceniees to exercise
Ut technical creativity in the provision of service.

Cumt arison of NRSCe{ and NRSC-2

I3 Tre comments suggest that there may be some
"Rty in the way licensees preceive the NRSC-1 audio
taacit Some licensees seem 10 equate NRSC-1 with

W KNG O Tmizl tod
wedadted o othe zuoo
aroniems. We cornz
IRE 10 fRIS viewToint mav
speranon of other : Pt
ALIE MuUCh Of 12 tenef; -
NRSC-L
29 However, we seieve most commenters more Cor-
cecily view NRSC-D 23 3 sarncuiar 3ugio processing char-
acrerisuc that may racuce aciacen: chanpae! interisrence
However. we contimue 10 he concermed -har even these
commenters may consicer NRSC-L oniv s an approx-
mate or Marget” reszorse. becaure o comsider i 35 an
absolute response wauid unduiv limi imerr aptdiy (o

make reasonable, Sur NR3C-! incomeaticie, audio pro-
cessing equipment :diusiments, Riztd zdherencs 1o NRSC-
1 could negate mucz of the dexioiiny currendy arfordes
by thetr equipment. We agree with Orban that me NRSC-
! response characteristic must be ‘artegrated into e audio
processing equipmesnt as the approximate response if i is
to be effective. However. the record is unclear on aow
many broadcasters share this view and how many wouid
be willing to forfeir the considerabie audio processing
flexibility afforded by their curreat equipment if rigd
compliance with NRSC-1 is required. To set no limits on
audio precessing could potentially negate the benefis of
NRSC-1. Yet 10 mandate its use would restrict licensees’
freedom to process their audio in *ays that are compau-
ble with a reduction in adjacent channel interference that
would be provided by the NRSC-2 emission limitation.
Thus. we conclude that use of NRSC-1 should be -impie-
mented only on 2 recommended but voluntary basis.

- 30. Almost all of the commenters favor our eventual
adoption of NRSC-2 as the new AM station emission
limitation. NRSC-2 requires that emissions removed more
than a- 10 kHz from the carrier be substantially artenuated
in order to reduce adjacent channel interference.’® Unijike
the NRSC-1 audio standard. the NRSC-2 emission limica-
tion regulates the technical characteristics of the transmit-
ted  signal. including interference-causing  emissions
generated ‘in the transmitter by overmodulation or other
causes. Such carefuily chosen ,emission limitarions are
better abie 0 conirol interference than an audio-based

standard.

“3l. An’ imporant issue is whether NRSC-2 should be
implemented now. or some time in the future. I[n chis
connection' we take note of Orban’s comment that the
current definition of the NRSC-2 emission limitation is

‘intended as an interim standard. and thar to accommodate

most transmitters. it is not as siringent as -it might be. We
concur with this sssessment; however. the NRSC-2 ermis-
sion limitation requires considerable atrenuation of
sidebands removed 10 kHz or more from the carrier
frequency and thus shouid be Quite effective in reducing
levels of adjacent channel interfersncs. Its adoption atso
send 3 clear signal 10 roceiver manufacturers that AM
technical quality is improving.

Implementation and compliance costs

32. Some of the commenters express concern that if we
adapt NRSC-2 now. implementation and compliance cosis
may be greater than if we were 10 adopt NRSC-U. SBE
argues that the current emission limitations are so loose
that licensées need not perform measurements to veniv
comptiance with them. and that compliance with more
realistic szandards could enwil some expense. This situ-
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AT s ot envisioned 9votde current ruies Sectaon
T2UI% of the Commussion’s Rules requires AM staron
S2eS 10 perfOrm measuremsants @ veniv Lomplznce
e currenl ¢mission Hmuanons i ieast once even
montns ™ Thus. amendment of the emusion limua.
Sy adoes not impose any new regulatory requiremen

33 We are concerned that some commenters who ne-
deve that unnecessary additional effort. time or expense
>uld be reguired (0 compiy with NRSC-I mav it to
recrgiize that simipily installing an NRSC-i filter mav not
~e sufficient 0 achueve a real reduction in rthe ieveis of
ad;i-ent channel inierference. After conversion 10 NR3C-
s mgnly desirable that the sation eguipment he
viretully analvzed. adjusted. and operated in a manner
23t wiil produce all the benefis 1ntended by the additon
he NRSC-1 equipment. We helieve that in practice,
ivv additional time, effort or expense incurred to verify
A0t stanon operation will he the same for eizher
BEC-1 or NRSC-2,
St Nevertheless. under the rules we are adopring. li-
wersees will continue {0 enjoy considerable latitude in
terms of the frequency and the method used to determine
station. compliance with the new reguiations. There is no
reguirement for continuous monitoring of emissions.
Therefore. a licensee is free o defer verifving compiilance
with NRSC-2 until the time scheduled for determining
compfiance with the former emission limitations.

33. There is also no requirement that a licensee own
measurement equipment. Measurement equipment may
he rented. borrowed or shared.'' We recognize that in
many cases. such equipment will be owned by the con-
sulting engineerts) retained bv licensees. Thus. (he need to
determine compliance with NRSC-2 does not appear (o
impose significant additional cost. nor does it warrant
delay in implementation as some commentars suggest.

36. Some commenters express comcern that not all
transmitters. after having been properly maintained and
adjusted. may be abie to meet the the NRSC-2 require-
menats. and -thac this could require purchase of a2 new
transmitter ac considerable cost. The record contins no
evidence that any particular type of AM transmitter will
be unable ‘1o mieet the NRSC-2 emission limitation. The
comments of Orban. Delta and Group W indicate that
NR3(-2 was designed with current broadeast. transmitters
in mind and that cases requiring transmitter replacement
shouid be few, if any. These can be dealt with by the FCC
individually. Any transmiuer thac is properly adjusted and
maAnining the minimum distortion 10 accommodate ste-
ree operation should easily meet the emission limitation.
Thus. we consider it unlikely that transmitter replacement
Wil be necessary or that any increased burden will be the
result from cur requiring licensees to comply with the
NRSC-2 emission limitations.

[Ey]

Presumprive compliance

37 The Noiice also discussed an alternate regulatory
approach whereby, in the absence of evidence (0 the
entrary. stations adhering to the NRSC-! audio standard
would be presumed to comply with the NRSC-2 emission
limitations. This concept is basad upon the assumption
that stations employing NRSC-1 audio processing and op-
crating a properly adjusted and maintained transmitter
should meet the NRSC-2 emission limitations. Because

P AN~ Wi

NRSC-C
warranied,

oA IToMe. o3pTeary Imar fnerz Al 2
Litle, f Yo SIITRIINCE 0 JOMPULERCE JOsT hetwesn
SRSC-: ang NRSCT-I Neverrmeess. maav o cme

commenters favor 12 presumpuve comphiance flternare
suggesied In the MNoxc2 as 3 means of ensuring ihar -
plementation and ompliance <osts are miriptizec. Tous,
WE Are JIOTHNZ 2 2TAUMPUVE JOMENARSE I0Pr0aCH wiin
fespect (0 'mplemeniaion of NRSC-2. a5 Jescrives =e.ow
39 Beginming June 3} 1980, 3l AM <arans wi -

cequired 10 compiv #ith the NR5C-T emtiesion imeran
However. UAnl Jume 0. 1991 Broadcast iicenies:
may elect 10 ascertain compliance with the NRSC-2 o
dard by adhering o rhe NRSC.I aucio handpass and
pre-emphasis stancard * Licensess making this siecion
will be presumed 10 comply with the new emission iimus.
and they will not be required 10 make perodic emission
measurements as required bv Section T3 L3%Hané)y. Tne
presumption of compliance with the emission limics mav
be reburted by technicat evidencs le.z.. spectrum analvzer
measurement results) of non-comphiance. If we receive
interference compiaints containing this evidence. we will
require licensees 10 make their own measurements and
take corrective action. if appropriate.*?

4). Licensees of existing stations who wish to operate
pursuant 1o this presumptive compliance aiternative mus:
compiy with the NRSC-1 standard by June 30. 1990
Licensees of new AM suations who wish 1o operate pursu-
ant 1o this alternative must comply with the NRSC-1
standard upon commencement of operation.

NRSC-2 measuremernt

+1. We note Bonneville concern that use of JOO Hz
spectrum anaiyzer resolution may not detect transient
bursts of splatter above 10 kHz. The 3t0) Hz resotution
bandwidth is primarily necessary to accurate!v resolve the
steep attenuation characteristic sfope berween 10 kHz and
10.5 kHz. For higher frequencies where emission rolioff is
more gradual. a nmarrow bandwidth is less critical in
asceriaining specirum content. Consequently. a wider
bandwidth could be employed in this region. To alieviate
this concern, a. wider resolution bandwidth may be em-
ployed 10 measure emiited frequencies offset bevond 115
kHz in cases where splaner interference from fast risetime
emission bursts is suspecred.

42. We have also noted a discrepancy berween the audio
atrenuation required by NRSC-1 and the RF attenustion
required by the earty version of the NRSC-2 standard™
contained in the Nouce in the region 10 kHz-10.133 kHz
The early version of NRSC-2 required an attenuartion of
15 dB at 10 kHz. whereas the current specification makes
a minor adjustment in the region 10 kHz-10.133 kHz to
account for the lesser audio amenuation required by
NRSC-1. We belicve that the most straightforward ap-
proach to eliminate this ambiguiry betwesn the two stan-
dards is simply to adjust the initial 25 dB RF attenuaton
siep 1o begin at a 10.2 kHz offset cather than at 10 kHz as
we initially proposed. This 200 Hz adjustment should not
detract from the effectiveness of the NRSC-2 emission
limitation and should facilitate measurements. Addinon-
ally. thé early version of NRSC-2 required 80 dB atenu-

feduced second adjacent channe! interference has besn ation for emissions bevo 785 kHr of carrier F L

transmiiters. rather than taking transmitter power into
account as do our cusrent rules and the current NRSC-2
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er 5500 liMuanon, Thereforg. = nave kg revised ne
TUALTUM aenuaten reguired hevond T kHz o con-
form o the rraditional praciice. Thus is conssient with (ne
current NRESC-Z specificanons.

1} Based on the foregoinz. we conclude that adopuion
~f tne NRSC-? emission limuation will ensure that cur-
rene tevels of splatter and spurious gmussions are reduced.
Accordingly. we are adopung e NRSC-I emission himi-
arons as proposed. with the minof modifications dis-
sussed above.

OTHER MATTERS

The joint comment ot “Several Stauons™ requests
-a3t the Commission modify Section 73.37¢a). which cur-
v prohibits overiap of the 0.3 mV m contours ol
ons separated in frequency by 10 kHz. w0 permit
_weriap up to the [0 mV.m conwours of such scations,
~ided that the stadons are owned by the same group ot
¢ uito an agreement [0 accept inicrference from such
;-eviap. However. this request i§ beyoad thc scope of this
sreceeding and has not been considered.
35, Sradion KXKW requests thet it be permitted to
¢ erae at full power during .presunrise and postsunse:
~-ods. This request is bevond the scope of this proceed-
in: and has aot been considered.
1. The firm of du Treil. Lundin & Rackley requests
fa: the Commission amend Section 73.21(b} 1) to permit
©i.:s HI regional sations locared within the CONLIZUOUS
irates [0 inCredse power 0 & maximum level of 50 xW.

Tais request is also beyond the scope of the instant pro-
cmeding and not considered.

-
H

PAPERWORK REDUCTION ACT STATEMENT

17. The rule changes adopted herein have been ana-
i-z2d with respect-to-the. Paperwerk Reduction Act of
'G3G and found to conwin no new or modified form.
‘aformation collection. andior record keeping, labeling.
icnmt

disclosure. or record reiention requirements; and will nat
Cerpasp oo fecrgage the burden houss o the public,

VIOFea

a3y RL.EP A

ar
win s R
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Noae.

19 The Secrewsm snail eag a ooy of this Repor: 2nd
Order. including t2e Timzl Regulatory Flexaluy Anzoass.
to the Chief Coumse: for Advocacy of the Smail Sus
Administranion - : agraph AN
the Reguiatory Tlewotiy A, 3 USC
803a)n L8982y,

ORDERING CLALUSES
50. Accordingiy. IT iS ORDERED THAT effecnve June
30, 1990. Part 73 of tae Commission’s Rules IS AMENO-
ED as set forth ir the Appendix helow. This acuon 3
taken pursuant o LCROritY contained in Sections ~ 2o

103 of the Communications Act of 193+, a3 amended. <
US.C. 33154.303.

FEDERAL COMMUNICATIONS COMMISSION

Donna.R. Searcy
Secrerary

APPENDIX

Title 47 CER Part 73 is amended. effective June 30.
1990. as follows:

1. The authority citation for 47 CFR Par 73 continues
10 read as follows:

Authority: 47 US.C. 154 and 303.

 4%. FINAL REGULATORY FLEXETLITY-ANALYSIS

. Reason for Acticn: This action 15 1ntended to alleviate
- -chnical shoricoming: characteristie of the*AM broadcast
service to make it more compatitive with7alternative
-udio delivery services (principally. the FM radio service).
4T Objectives: The objectives of this' procesding are to

inpt 2 new emission limitation to” reduce ~second and.

ied adjzcent channel interferenc: to- AM broadcast sta-
OBS.

[II. Legal Basis: The actiou taken by this Lraer is au-
tvrovized by Sections 4(1) and {j), 302, 303 and 403 of the
omrranications Act of 1934, o3 cmended, 47 US.C H
L5H134J) 302303403

1V, Description. Patential Impzet and Number of Small
Extities Affected: The action proposed in this proceeding
would benefit nearly 5.000 AM troadcast swation licensees
sy reducing second and third adjacent channel interfer-
ence. The cost of modifying transmirters 10 comply with
‘fie new emission standard may be several hundred dollars
wer staton.

V. Recording. Record Kezping and Other Compliance
Requirements: None.

2. 47 CFR 73.44 is amended by revising paragrapns (a)
and {b) and adding paragraph (e) to read as follows:

§73.44 Emission Limitadons.

(3) The emissions of stations in the AM service shall be
attenuated in accordance with the requirements specified
in paragraph (b) of this Section. Emissions shall be mea-
sured using properly operated and suitable swept-{requen-
¢y RF spectrum analvzer using a peak hold duration of {0
minutes. no video fitering, and a 300 Hz resolution
bandwid:h. except that a wider resolution bandwidth may
be employed above 11.5 kHz to detect {ransient emissions.
Alternatively, other specialized receivers or monitors with
appropriate characteristics may be used to determine com-
pliance with the pravisions of this section, provided that
any disputes over measurement accuracy are resolved in
favor of measurements obtained by using a calibrated
spectrum analyzer adjusted as set forth above.

{6) Emissions !0.2 %Hz to 20 kHz removed from the
carrier must be auenuated at least 25 dB below the
unmodulated carrier level, emissions 20 kHz 1o 30 kHz
removed from the carner must be attenuated at least 33
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S50 melow tne unmodulated carrier avel

s

arsissions S0
;10 et} kHz removed from the carrier mus{ he atend-
cred a feast (50 - 1 JdB kHzl helow the unrmodusated
carrier level, and emussions herween o kHz and T3 kriz
07 the carrier frequency must be attepuated at ieast ol oB
hetow tne unmodulated carrizr level Emisiwons removed
bv more than 73 kHz must ke ateauated at least 23 =~ 1Y)
Loz (Power n wans) or 30 4B below the unmodulated
varnier level. whichever 13 the lessar attenuation. excapt
farorrapsmitiers having power less thap 3% wans. whners
fme attenuation must e 3t teast 63 4B pelow carrier laevel

ERERE

t2r  Licensees of stations <omolving with  the
A NSLELA-T49-1GRE, NRSC-: AM Preemphasis.
gmphasis  and Broadcast Transmission Bandwidth

L }eations { NRSC-1). prior to June 30. 1960 or from
caz origingl commencement of operanon wiil. until June
74 1994, be considered o comply with paragraphs (a)
e i of this secrion. absent any reason for the Commis-
;v o believe orherwise. Such siations are waived from
txuu.g to make the periodic measuremenis required in
St T3L390aN6) uwniil June 30, 1994, However. li-
censees must make measurements (0 determine compli-
angu with paragraphs (a) and (b) above upon receipt ofan
Dciil Notice of Violation or a Notice of Apparent
Liability alleging noncompliance with those provisions. or
apan specific request by the Commission.

FOOTNOTES
! See Nonce of Proposed Rule Making, MM Docket No. 88-376.

3 FCC Red. 36387 (198", summarized 3t 53 Fed. Reg, 36870
{1958, )

* Comments were submitted by: 1-K Radio. Jnc. (4-K Radiox
Agsociation fer Breadeast Engineering Standards, Inc (ABESK
Association of Federal Communications Consulting Engineers.
iAFCCEY Bonneville Internatonal Corporation {Bonnevilleyw
Captal Cities ABC. {nc. (Cap Ciries): Circuit Research Labs, inc.
{€2 L) Consumer Electronics Group-Electronic lndustries Asso-
ciazion. (CEGVELIAY du Treil. Lundin & Rackley, Inc: Delta
Eisctrnnics.( fnc. (Delta)y GSM Media Corporation, WRGM
1G5M) Greater Media. Inc. (Greater Media); KANE-AM
TKANE) KXKW-AM (KXKWY, Kneller Broadcasting of Char-
‘orte County. Inc. {(Kneller): Natiomal Association of Broad-
sastery (NABY: Natlonal Public Rudio (NPR): Orban Associates,
Ixe. (Qrban): Radio Advisory Committee (RAC); Society of
Eroaacast Engineers, Inc. {(SBE): Stephen R. Weber. Jr. {(Weber):
VIGKT. WTGR. WFTK, and WNOW (Several stations): Wes-
tinghouse Broadeasting Co (Group W). Reply comments were
subruitted by: €BS Inc. (CBS): Capial Cltie’ABC. Inc. {Cap
+eesy; Delta Electronies, lnc. (Delta): GSM Media Corporation.
135M); National Association of Broadcasters (NAB), Orban As-
iiates Ing. (OQrban) and the US Department of Commerce
TG

* Ser Modee, R 711

Pre-emphasis i3 3 deliberate boosting of the high [requency
coatent of a0 3udio signal in order 10 overcome noise or, in the
case of AM broadcasting, to compensate for receiver inadegua-
cies.

' The reference level employed for NRSC-1 audio measure-
mertz s | dB above a 200 Hz sinewave modulated 3t 9%
negative modulation,

gnd Dccnpied §

czst Ingusirs Harmes Rerm, PEL o

Expneening Confere=:z Proceedings « 8T 1 Kjein Repor:
ToNon-iimear resnonié on o tne 2art o oaas aucie or oI

frequency component a7 -

CTRLSMUIEION s ilETT I3

rarmonic sgnai somoenen:

P See zornmments 37 AT
ar Mediz av 3, G3M ¢
and Cap Cloies at 1

0 <o tomments o 358 1t o

See commenis of S>3 ar

[ ]

13 See comments of 3BE ar
U bid.
 See comments Or=an 1t 4.

¥ See commaents of Group W ar 3.

' The term "RF misa™ i5 commoniy used by the tommeniess
to refer w0 emission Lmitations (generally. the NRSC-2 emission
limirations).

" Ser comments of Detta 1 6.

3 Ses reply commenss of Delta ar 3.

1% See comments of Group W at 5.

':u See comments of NAB at 7. Although this comment was
submitted in the context of justifying the adoption of NRSC-L
alone. it alse is relevaay 10 the issue of whether most ransmit-
ters can compiy with MRSC-2,

31 See comments of Qrbao at 3.

2 Ser commentis of Orban at 3.

3 See commrents of Delta ar 14

> See comments of Detta ar 17, Figure 1.

*3 See comments of Detrz at t4,

*8 See comments of Delza ar 25.

& See comments of Delta at 18,

% See comments of Greater Media at 3.

9 See comments of Orfan at 3.

3 see comments of CRL, ar 1 & 2.

M Ser comments of Orban ar 3.

32 See comments of Boaneville at 5.

3 See comments of SBE at 5.

34 See comments of NAB at 10,

¥ NAB and Group W aiso recommend thar the Commission
institute 2 ™type sotification” program for NRSC-1 audio pro-

cessing equipment o provide a way to enforce compliance witn
the audio standard.

$8 See comments of Orban at 5.

¥ See comments of Group W at 5,

B See Notce, 1§ 1417,

¥ See Emission Limsauon for AM Brogdcast Transmussion.

ElAdS-51. Septemper. 1688 (NRSC-2) and  Appendix A,
§73.44a) and {b).

* 9 See 37 CFR 73.150Kané) and (bl
#H Se.g also comments of Orban at 5 *(Orban) believe(s) a1t

such a splacter moniwr sould be shared hy several stations o 2
market (perhaps as foordinated ov the local chapter of ‘e
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3odiets ot Broscoast Saogn
-1C 0 ZEII0GICILY el
eer NASC-2 requirements,

e see zo reison DY LNE DTESLTDLME JOMSnAnie iier-
manve shouwid fonunue sadefimteis. The terminaton Jate we
nave sereced. june M) U994, 5 fve vears devand ne ipprox:-
ma'e roiase qate of 1nis Order. four -230% cevona tne efectnve
date of ile new ertission limiration and rwo vears after ke
NRICD :mplementation date envisioneg v 1 numner of the
commenters, This i3 ampie time for for broadcasiess to ver:®
snac tmev do. in fact compiyv wita the new amission siandard,

1 SBE: cecuest that iicensees be given ) Jays dotice eisre
me Commixsion initiates an enforcemen:t iction consiityles 3
fundamenizi and unprecedented change in e Cormmission s
enfcraemient policy tnat is bevend :ne wope of the Nonce.
Therziore. uf :$ denied, )

e, freenm Emussion Limuation for AM Broadcas: Trans-
misstin, Natienal Ridio Systems Committee. Seprember 4. 1887

SEPARATE STATEMENT
oF
COMMISSIONER PATRICIA DIAZ DENNIS

[n Re: Amendment of Part 73 of the Commissions
Ruies 10 Adoot a new Emission Limjtation.

Thomas Edison once said that the prerequisite for
progress is discontent. Nobody is content with' current
ievels of AM interference: as a result. there is a strong
consensus for change. Today's decision is a significant step
forwerd 10 our efforts to reduce AM interference. [ hope
thar AM licensees will move quickly 0 comply with the
ne« standard. and that receiver manufaciurers will get the
message and give consumers the option of buying higher-
quality AM receivers, More broadly. this item is part of
an overall review of our AM technical rules that could
iead to major improvements in the technical quality of
AM service. Indivicually. each of these items makes only
incremental progress: collectively, they contribute to our
long-term goal of reducing the incerference that we at the
FCC unforrunately heliped 1o create.
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Co-Channel Protection Ratiog.

30 dB for a stable wanted signal interfered with by a stable
or fluctuating signal,

27 dB for a fluctuating wanted signal interfered with by
a stable or fluctuating signal,

8§ 4B for a wanted signal interfered with by a signal from a

transmitter in. the same synchrdnized network
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NangUINY_ 7.

Frequency Desired groundwave Desired 50 percent
separation of to . _ skywave to undesired
desired to 10 percent skywave
undesired eignals Undesired Undesired

groundwave 10 percent
skywave
O KCeovesrnsaa 2021 20351 2021
10 KCosuvovnnas 1.1 135 (1)
20 KCuoveusrnna, 1430 cens coans

YANWUNRE NAB ENGINEERING HANDBGOK 5 hpormron

1= 84
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_Adjacent Channel Prot :

For a stable wanted signal the adjacent channel protection ratio in different cases is given below:

Case A: 9 dB when a limited degree of modulation compression is applied at the transmitter input,
such as in good quality transmissions, and when the bandwidth of the audio-frequency
modulating signal is of the order of 10 kHz;

Case B: " dB when a high degree of modulation compression (at least 10 dB greater than in the
preceding case) is epplicd by means of an automatic device and when the bandwidth of the
audio-frequency modulating signal is of the order of 10 kHz;

Case C: 5 dB when a limited degree of modulation compression is applied and when the bzadwidth'of
the audio-frequency modulating signal is of the order of 4.5 kHz;

Case D: 0.dB when a high degree of modulation compression is applied by means of an automatic
device and when the bandwidth of the audio-frequency modulating signal is of the order of
4.5 kHz.

The above figures are only valid when the same compression is applied to the wanted and unwanted
emissions.

When two stations operating in adjacent channels use different bandwidths or different degrees of com-
pression the higher of the two corresponding protection retios shall be used, unless the two administrations con-
cerned agree each to use the ratio corresponding to the interfering signal.

?ﬁﬂ“ﬂﬁaﬂ TINAL ACTS OF THEZ RWITANAL ADMINISTRATIVE LrA'F

v
SROAICASTING CCNFERINCIT(AZGICNS 1 4ND 3) wun 372 -373
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