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The Effect of Cellular Architectures in the
Public Safety Guard Bands

• Congress has directed the Commission to "ensure" that Public Safety spectrum in the
700 MHz band is protected from interference. This unequivocal directive is based on
the Public Safety community's need to be certain that its critical communications are not
interrupted by other users. As APCO recently put it, "When potential interference to
public safety communications is at issue, the Commission must have certainty, not
broad proposals for untested technology".

• To implement Congress' direction, the Commission has created guard bands adjacent to
the Public Safety allocation. The guard bands will be made available for limited
purposes defined by technical and operational criteria designed to ensure that
commercial users of the guard bands fully and effectively protect Public Safety.

• Years of experience have proven that the two-way systems used for internal purposes
by commercial businesses are effective spectrum neighbors to Public Safety systems.

=> The systems are of similar design, have similar technical and operational
characteristics, and may readily be coordinated with Public Safety systems.

As such, the Commission may have a high degree of confidence that use of
these types of two-way systems in the guard bands will "ensure" that Public
Safety is protected from interference.

• However, systems that employ a cellular-like architecture offer no such assurance. In
fact, there is a high likelihood that such systems would interfere with Public Safety uses.

=> This is why all public safety entities filing in response to the Commission's Public
Notice - including the International Association of Chiefs of Police, the
Association of PUblic-Safety Communications Officials-International. Inc.. the
Major Cities Police Chiefs Association. the American Association of State
Highway and Transportation Officials. and the Land Mobile Communications
Council - unequivocallv oppose use of cellular architectures in the guard bands.

In part, their opposition is based on real-world experiences with cellular
interference at 800 MHz. This interference is depicted in the March 1999 article
in Mobile Radio Technology discussing interference to Washington County's
(Oregon) public safety system. (See attached.)

Cellular architectures simply offer many more interference points. In fact,
Motorola's analysis - using NTIA's figures and a very conservative methodology
- shows that a typical cellular overlay would contain some 64 separate base

stations within atypical 1O-mile Public Safety service radius, The interference
"holes" created by such an architecture would create objectionable interference
within an aggregate of 9.5 square miles of the Public Safety system's service
area and would create complete outages in an area of 4.6 square miles.



=> Even this analysis assumes that the cellular-like system would employ no-gain
antennas. Injecting even small amounts of gain into the system's base station
antennas would geometrically increase the amount of interference. Nor does it
seek to evaluate the potentially innumerable subscriber transmitter sites, which,
of course, would also cause interference.

Motorola's analysis is an extension of the work submitted by the NTIA which
concluded that "the distance separation that is required to prelude interference to
a pUblic safety receiver can be relatively large. This is especially true when the
commercial transmitter has a low power (e.g., minimum attentuation of the out
of-band emissions) in conjunction with a high gain antenna."

• Nor have the proponents of cellular architectures in the Public Safety guard bands
demonstrated that they would "ensure" protection of Public Safety.

=> FreeSpace Communications essentially admits that its operations would create
interference holes - but argues that they're relatively small. Even under its "best
case" scenario, numerous interference holes, up to 100 meters in diameter,
would be created.

Cellular architecture proponents failed to participate in the comment rounds of
this proceeding. Thus, their proposals have not been subject to the intense
scrutiny intended by the Commission's notice-and-comment processes.

Even in their ex parte filings, cellular architecture proponents have been all over
the lot in their proposals and appear to have no fixed plan how to prevent
interference to Public Safety systems.

• The introduction of cellular architectures into the Public Safety guard bands is not
necessary to provide for broadband wireless Internet. Other spectrum - including other
spectrum at 700 MHz - is available for FreeSpace and similar users.

• In short, Motorola has demonstrated that the overlay of a cellular architecture in the
public safety guard bands - will cause interference to public safety uses. Accordingly,
far from "ensuring" that Public Safety is protected - as directed by Congress - the
Commission's adoption of FreeSpace's proposals will, in fact, "ensure" that interference
will occur.
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Defining intentrence
There are several types of radio interfer:

ence. Co.,;hlVllle I inrerJ(~Tlce occurs llC
TWeen similar frequen<:v channels used In. . ,.
the s~e geographic area. A.d;QClfl
channil iTt/erfaence can be caused by :.
~miner operating on a channel bOfdt'
Lng eIther side of the channel in queso~~
The transmitter SIdebands ml;l. "lIth. ~d
Lamer belng re,eived on the deW.
:ha.!Jnel. creating noise or "5plat!e~y
Interference can also be caused 'f
electromagnetic iOlerruptions. Hor",/u

:Jrn,---·rnetr
_.m~c;Dt"

The one big limitation of weco.!
system is good portable radio coverJge
J.n.Side ceream buildings To overcome d115
butiding penetration problem. WCCCA
has instaUed hi-directional amplifiers In
many buildings. such as tbe counlY j;ul
Some high-traffic buildings. such a5 lhe
WllShingron Square shoppmg mail. hJd 10

be e:tcluded from in-bUIlding co~erag~
Due to the extreme expense Jnd dIfficult:
10 eSl!blishrn~ who would be the respon:
sible party, no bi-direCltOnal amplllie

p

'"'ere ever installed. so preselllly there l\

ma.rginal public safely cover"ge i:l !~Il
cummercial area

egan. The Wasbin~on County Consolidated
ComroUniCaLiOIUi Agency (WCCCAi proVides
emergency dispatch radio cornmurucarioDS for
21 public safety agencies In Wastunglon
Coun£)', as shown in Figure I. belolli T1£bt
Washington Couoty covers 84: >qUare l'Il;les.
with a population of 350,(0) In 1991. VOler;
lpproved ~ levy to CODStruct .. new 9-1-1 sy;·
tern that included a MOlorola Sm.lJ1nel
11\lJlklDg system.

Because of limned resources ~d jm·
Ited ~v~lable frequencies. 4 IIJ-ctllI1nel
rrunked simulcast system Wi!.S cho;er. ThJs
system would give WCCCA mUlmurr.
are<l co~erage with a mJnlmurr. nU-'l~T (If

frequencies WCCCA CO:lStnJcted tC'1II 51

mulcllst siles with 10 frequen.:les cacl:
Gi ven the large :uea ellal ~ to ~e .:uy 

ered. four sites were strateglca!ly c~osen

JIld. as with tradiOonai radIO H\I.Ctm. the
repeater sites were lnslalled 0ll
moun13.ullops for mWmUlD co~erage ,See
Figure 2 on page 1g.) Will[ rhls deSign.
WCCCA can provide radio SCf".lce for mo~
than 2,000 users. covenng about ~:'\ of
Washinglon County_ Tbis ,ysre.:n gl\eS
WCCCA good mobile coverage and faJr
pomble coverage on the vaHey floor... hKh
contains the bulle of the popu laoon

By Joe Kuran

Police. fire and emergency medical
services agencIes depend un radio com·
munlcallons to prolect people and prop
erty Any rype at' in~tference to the open
tion of dedicaIed public ,afety irequenCles
diminishes an agencys abiiit) to pro\'ldt
serVice. and ir endangers the public. A .ill\la

tlOn we encountered Ir. ~orthwest Oregon ln

1998 dcmonstr.lted lhat commercia.! mobIle
rJdio services (C\IRS). pmrcularl) enh'l.nced
specialized mobile r:ujio I EMSRI. rhrough
fn:qucncy use. site placcmcm and output
power. can scnouslv mtetfere \l.ltn nearby
public ,cr.lce communtc.ltions.

Kurm " :cc~~ICil1 :iV,rem. lTWlagcr fur Lhe Wa.·Junston
CJunty C"n,ollJlled Communll'JlIOnS A.cncy.
B:1Vcnoo. OR. He <:. the freQucncy coordirwor fur <ha
;(ste of 0l'e!on for tile ....>.\QC,J110n 0; Public-Sale!)
CommuDlcn;r.ns Offic,ah--:mem.llunal.

Opcr:llional overview
Washington County includes the

Tualatin RIver Valley and mountainous ter
rain on the .. eStern outskirtS of the
Portland metropoliWl Mea in Northwest Or-

..



_e............---
--.

""I
(

-"

"--'
-L

WASHINGTON CO\JHlY
&42 SCUAAE.-.ES

~'~
\

I
\---

--

FI~,. 1. ThIS map 011 wun'nCtOil COllnt)'. OR. snow. the cenera' area of WeCCA', 800M..:
,ervlce ~,.•• Ulinc ,Imulcallt tNl\kJrl' WCCCA co..ers a 'Irle arsa, YlIln& only 10 fre<lu_
cl6s. alMl supports mote than 2.000 Id.". All ,Imulcast sft...re on rnountalntopa to,
m&.Ilmum c:ow.ra~. A Hene' ,It. Icentert 15 on tile valier "oor.

- Jnv rl"tl..;'Uf..":. "a,h:HIC'tt or In.J2';KtrOrf Ih.1l

<OU'~ ~,rs Lh: fJnCtL~",ng or senousl ydcJUaOe,
QO'lI'J:t.>. (,r ~~aledly inlerTUp<.1 iI <~",m"n,·

C~:I('O jfl'\'I'f ;ucn 35 iI 'Jd,o na"lg~r'<!" iU'"

II,:'. n s~Qrrh ..lf1.J flJC:.H: f..o,","wI'1IC"",W"H. ur J,

"'oJlna ltf\./C<. [; I~ l!s.tm~dUtll tile>< >ef\'i~es

Jrt oocr.lIn~ In ,cc~rd1llCC"',th approved ;lan
c:ud>. r:~uIJu~ns and procedures. HlJ'Tnful'n
:etfetenct cau~c~ (Jr"C¥,' Okrt;~lS .iLI1~ "JiiJ'~<'

j(lSj~J. Ii] oppO'S~( to Inlcrfereo-:: that IS mcrtl~

J nu,.:l/1ce or :.:In''yancc that '111 be ~"cn:"m:

by ~ppropnil: m:~surei, In llCdl:r [0 tJ( hJJmful
.r.lc:;{cr~n.:e. H mus: ~cnou:lly oegrade [he per
fJnn"ncc ofLh<: c~mmU"j(aIlQ"J, 'Gda~ ur Olhei
dfir,-;::al or dtC11"Of1,' ,r\'.'ttJ7".. '

I"i~r;rcr~nce has a specific conno,auon
A, d~flncc by [he CommullicanoT!J Scan
J,Jrd Di,Tlollarv j[ IS

Interference with public safery communica·
uons from properly oper:ued co~rcJal ~

Jiu serVIces ha, tr:ldJtionally not been a prob
lem in our operanng area. As wllil our own
sysTem, land mobile repe.1ter 5lte5 ....ere located
un mounraimops ;mJ end users were on the
".illey t100T When the 800MHz l824MHz
849/1.1Hz and li69MHz-894MHz. bands,l cel
lular Sel"fice was intrn:luced. with cell sites
loca~d on the valley floor. there were still few
problems. Public ~.detv 800MH7. bands
!806Mfu-8::1~1Hz ~nd 851 ~z-866MHZI
cnioved adequ3Lt: ~parauon from cellular.

ler, In
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~·hiC~; ~J ~~~ grO~~d n 0~e bmdPaJ
....·tille public safer.' was ~roupe<i 1Il anOe!ler. 1

This slroation chanl!ed ....; th the mtroducoon ;
of 800MHz ES~1R~into the 'alJe~.

Enter ESMR
The FCC bJnd pl.lrl for (he 19;")8

800MHz SMR aUClJons divided the b3nd
into three pools a public safely Indus
trial/land cransport!lion and bu, mess pool.
a general category pool. and an S~1R ';3.1
egory pool The pools are 'nlerspersed
trom 810~5MHz to 816MHz and from
855.~5MHz [0 861 ~IHz. In lhe FCC s
800MHz aucnon thaI closed In December
199i. \1.cLean. VA-based ~el;lel Communi
cations .....as the blgh bidder for (he Ponland
Salem.. OR. economic ~a. Il.-hleh at th31 orne

encompJssed an estim:lCed ~J 10.060 pops
The operator began ~ice In 1998. placing
800MHz (806MHz-S2IMHz JJld 851MHz
866MHz bands) cell sites on the "a1ley floor.

among public safety u~rs. (See Figure 3
on polge ZO.) A.s shown In Figure +on
page 20. the c10sesl commerCIal and

public safelY frequen-
cies come 10

each other IS

fOUT ~5icHz

channels a.... ay.
so there 1., no
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From remOle mOunlSII'lf0pS 10 desert plains.
Applied ~ower Corporation nas lhe right power
solution for you APC ,$ lle leader In providing
reliable, cost effectl"~ P'101:::.olla whybrid pow4ilr
solutions. offenng th~ '-;'1 ~ cemp ere solar power
systems In lhe InduSlr,o :rat a'e FM Approved and
UL Certified 10 m~t the ~lghe5t safety performance
standards. Ideal '0'

De Power You Need
Wherever You Need II '
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F1Cure 2. Teehnlul detail. of WCCCA's 800MIU ..p.at.r stt... ile~..
tlon comparisons Ire mltde bet••.., ttle WCCCA sit.. and the Nut••
,Ite under study.
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Flgu.. 3,~ I.lnlonshlp between Next.. and WecCA', closest IOOMHz trunklng site. T1Ml
color bandl ahoW die relatlwe field strencth ,",III tile two sit... WCCCA's Coundl Crest stte
ts I~ed on • mountaintop to pro.nc.. wid_rea co-er-e', N...'el'. site Is on tn. valle)
floor, III tt1e " ..rt of WCCCA's core nKI10 servtce coverage arel,

Fllllre 4. '"'-~ be'-n Ute commonlal frequencies aM WatlhlrctOfl County'.
800Mttz~.... The cloNat commercial ffequenc) I. at lent lour 2SkH~ cllanMI.
lIWll). Therefore, ta. lrn.rfe,.nC8 I, nat ~~nt<h.nnel Interference.

Fee CHANNEl:FREQUENCy l CHANNEL SPACING TO CLOSEST
NUMBER (MHz) USER FREQUENCY (kHz)

1<:- 85015625 NEXTEL CH 309_::l

160 ! 85.1 98'7'5 WCCCA CH 10 1,00

170 8552375 WCCCA CH 9 75 :

174 8~53375 ,\JE)(TEL CH. 347 ,

199 I ~55 90:::: WCCC/\ CH S GOO I

210 SSG =:51;; WCCCA CH, 7 i5
21'; 856 3375 NEXTEL CH. 427!

246 857:375 NEXTEL CH. 491 i

25<1 I S5-;',2375 wecc... CH 6 , 75 I

! 290 ~58,::375 WCCCA CH 5 1075
33(1 <"-,0 :?J7- WCCCfI CH 4 750
350 C'.S::' -:\7::. WCCCA CH 3 250 I
361 8cOCJ12~ r~E;'::TEL CI'i, 72::.'

I 370 S60'::37~ WCCCA CH, 2 200

390 81307375 I WCCCA CH 1 700

~./.".-....."
," .'. "

PolyPh~.
A S..'Tt"S I .... OUST..'IS CO..' ......T

PO.IlQ<~. "',"*, Nv 894ll-9000 U~
T~ (100) >15-7170 inSI "Hln

''''' (nSl 782-4.1'7' ••_,polypr"~.(Qm

Isa 9CC' CE:RT,,,,II:D

Circle (ll) Oft Fest FICt e.rel
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~lgure S. Flol4 Itr.neth moter test mO.luremont ••tup. A
ZoTlCllno!oD modelll.&OS moM' _ used. Tho CPS~".
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SET UP # 1

possibility of adjaQ:ol-channel interference. However. because lhe
band plan for 800MHz intermixes eonur>erciaJ frequencies with pu~
lie safery frequencies. lhere is no clwJce of any group bandpass fil·
ters, as in !be case of cel1u1ar A problem \lias brewing, as we soon
found out.

CINte (2:11 01\ FMt fKt CMI
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When W\: get behind closed dQOr~nl~

The: first incident to bring an interference issue to me aaention
of WCCCA was a radio stTVIee complaint from one of the fire
departments. This fire station. onc of 33 in the COWtt)'. is dtsig.
nated File Station 253. It serves one ofrhe busiest: M'C&S of the county
bec.wse It is next to amajor freeway and Dext to tbt WashingtDn SqU!re



800MHz baSt !Oldio used for 'lapping OUI"

th<: slation (''Tipping OUl.~ a cilTY-over
lenn from the old <llVS ot alerting St.alJons by
Mo~ celegr.1ph. IS the emergency alerting
sy.~cem th,l[ rings the Slauon bells 3nd rums
on the Iights. )

The engine compan) firsl complained 10
WCCCA Technical Sef'\'ices about poor ra-

-------- .... -------...'
IIU:S

I'EM IIQNoIlI.E'IEL AT FlU S'fAfOIZIJ AtOll tEllTa IS £QlW. TO~ t8l
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dio communic~jons Its nuin cOlllpl6iDl w~
dw. it was difficult 10 hear IA< hat fire dLSpau:h
was saying, This creaIed a life-threatening
SJ.nw.ion because SWlon 153 was nO{ always
gelting tapped OUl Tht base radio "a.~ nO{
always ~ding to die alemng sIgnal.

WCCCA's teetuucaJ staff began trouble
shootlo& the problem. The usual proce
dUles, such as cbecbng anlenna and re
ceiver performance. re..eaJed no evidence
of a problem. Anention W35 !hen directed
10 the nuoling system itself. AI firs!. die
WCCCA techniCIans thought there mighl
be a simulcast phasing error. This. too,
proved 10 be a dead end. lbe ~J;t area of
Investigation was detennining die signal
mengtll It. and Mouna. SlalJon Z53,

The expected signal strength level
should be about -6SdBm II SWlon 253.
This is based on calculations for ide.a.l con
dilions (our closest !TUnlcing sile IS onl~

4.4 milts away). widl an avenge of 58W
ERP and wil1l 9dB antenna gain ;Illd 3·
ameMI dOlAontilL As shown in Figure 5 on
page n a Z-Technology R·505 field
Strength meter lrange. OdBuV to
+ IIOdBuV; accuracy :::ldB), a GPS reo
celver and a nOlet-oolc compuler were
mounted in a jeep (0 log field str,nglh
readings of WCCCA's cOlltrol channel #1
(860.7375MHzl. (See Figure 6 on page 21)
Computer analysis and mapping of sigrWs

F1pre 7, The geocrlIp/l1C rel-'Jonshlp NnNen me Ne.nel .n. ~nc1 tile WaMlng!OIl ColIIl;,
SOOMHl repqter site. Usllalt), 800MHz ttIInked slmulcut SYStelM are Ioc.ted In IlIIJ1
plaees (JIIOUnUlmop.1 IQr mu.Wnum nICIIo~. 11M _reial sn.'s~ Of! the
....Ie' flOOI ereatty Inc:reesa the c:h_s for c:re.t1nC Interference,

shopping mall, where. 15 mentioned betote.
wt: have no lO-bullding cO\ft:r<tge.

The engme company \" equipped with an
800MHz Motorola Speclra radio. an
80UMHz ~otorola VRM f!OOIDATA 911
mohile data :enmnal (MDTl O11ld several
SOOMHz MOlorola MTSlOOO portahlc ra

dios The ,lallOn is also «Juipped wi rh an
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FIlii"' 8. Ii. $/~Clft ~r at tile Neatel .... The blue ...
m8Cefltll plots silo. wtMre Hemr, 'IINI le-fel .. -3IdBm Of
grNt.r. Our Mala~ tMt In .. _ at cr-- U\aII

- 38dBm, OIIr porllIIIIIe r.cIos~ receMnc MY ...,..

lMa!> perfonned with the Sn·9000 Mobile Signal A1lalysis System
from Su:vey Technologies At first. U1e field suength readillg
around the station did not mate a lOt of Sense. Some areas had the
expected field scrength leveL and then lhere ....eTe areas wbere the
signal dropped off to notlung. At first. WCCCA thought there wu
a signal hole in the simulcast system coverage. Because Station
253 has a relatively 10" elevatlon, WCCCA came {O believe that
thiS TllIght be normal. However. because this involved public safety
commuDlcations. WCCCA felt U1at Lt needed a more definillve
explanation.

Two key issues led WCCCA to start suspecting an "ouuide" in
terference problem. First, il ....as djjcovewl. ttw the poruble radios
worked better inside lbe engine bay with the bay door dosed. Sec
ond. the base radio gOl a more intelligible signal from fire dispatcb
using an Inside antenna than when it was connected {O me lDalD

outside antenna.

~ 9. The ume teBt 1Io_~...... IIlOWn III F\cln z.
wtttl the .sdItIon at~ Ibn .... RF IhIekIInI to _ ~

....... comme... AF ........



,.
J :, ...

radios would stop recelYlng.
To verify that WCCCA's tnJnking system

actuilly provided CQverage In the area of in
terference from the commercial SIle. some
exua meagures had to be taken With the as
sIstance of a l",al Mocorola engineer. tte
measuring equIpment was moc.lficd. 4S

shown in Figure 9 on p.lge :6.
The field scrength meier ""as surrounded

with Stl 41ulIUnum slueld. Rf filtenng "'as
added to all power sources and 10 data cables
that were connected to the meter. DUAI·cav
ity filters were also added to the antenna Ul

put The field scren~tb meter and cavlIY fil
cers Wert luned to WCCCA'5 control chan·
nel #1 A£.lin, the entire area \lias driven !(I

collecl ilJ1~cmtirely new sel of dau pvlnlS, as
shown in Figure 10 on page ~6. The RF
sluelding and ruter allowed lhe field strength
meter to operate 90%---95% of the ume in
clo~ pro~imity to the Ne.\tel sile This veri
fied that WCCCA's system was actually pro
viding signal in that area. Figure lIon page
26 is a composite of maps from the Wee
pan measurement procedure The yello...·
area sbows the area where public safelY's
portable udios stopped receiving and where
mobile radios received subslaDtLlI interfer
ence and had difficulty recerving emergency
broadc.luts from Fire Disp81Ch.

Motofol41 nview
An engineering review by Motorola con

cluded that 11 was "evident thai Ne~tel's

IDEN sites in Wahhington County are seri
ous communications 'holes' 10 l:ey urban
areas for public safety commurucations"
~ report delemined thallhe Initial com

mercial activation of the first Sill channels
presented heightened mtetierence, but me
expansion to 12 channels created the RF en
vironment in whIch WCCCA's radIos ceased
to function.

The report also noted thai follOWing the
shon-duration system shutdown that :-Iettel
maiU at WCCCA's request. Ncxtel used an
HP spectrum analrzer 10 chec" the puncy of
ItS signals, The tests showed that the silt ....as
within specification and thaI spunous enus
sions or noise were below the DOise floor of
the analyzer t -118dBmi. Measurements \0

dlcated Ihat the l2-<:hannel slle produced
600W ERP composite total. uSing ~o

downtilred omnidirectional antennas, also
within specifications.

Bench tests by Motorola [0 duplicate the
problem found thaI control channel recep
cion was negligIbly affecled by rug}! levels
of interference (+ 13dBm and more I ,1( long
as the inlerfaing frequolCltS l14Iae spaced
1.5MH: or more from lhe control channel
frequency. Spacing tighter {han ! .5MHz
caused the control channel to bl:!nk. III a
symmetncaJ bell curve. WithJn Just j iew
hundred kilohertz of the control channel. a

Manufactured ~v Control Slgna~
the 10-12 A"'I encoder 'i a cost
effective \Olav ~o I,;pgrace all tne
radIOS in your lie,;" .... 11'" ANI lt1at
is compalibl~ Mtt' MCfor::l1a MDC·
, ZOO WOr',(S Ir all rad,os. and its
tiny size ( 59- • 65· I 12') allows

it to fit In vlrtua. y ai' "1ana·helds

Has leacMg aM rrall ..."g ~Ds.

emergency. a~d ~Iml:-O'-lt llmer.
Fleet prICe (' OC r;j:y, $89 64
Dealers Call tor P"lC,flg

call 800-521 -2203

[CSC] CONTROL SIGNAL)

, 96S S 0-- .1 :>.0.., CC /lOZ2 7

(3031 i6~ "IV JC3~
WWW.CONn.lOl.sl4)...COM

closed. The metal btly door actu·
ally provided enough RF shield
ing to let the radio barely receive
FIre Dispatch. With the bay door
open, che radios lost all recep
rion. Vtben EngIne 253 had to re
spond to an accidenl. the call was
sent to the MDT. but ;is soon as
the bay door II.&S ope~d. mobile
data e:t:penenced ahigh error rate,

and !he message was mambJed.
Also. because of the RF over

load from the commercial re~ter signal.
the mobile radio on Engine 253 ""as unable
to receive ad~ signal from Fire OigpalCh,

To verify the condition, Nextel agreed to
a WCCCA request to shut down its site for
J brief period A port3ble radio ....·as imme
diately able 10 receive FIre Dispacch loud
and clur in the open an an fronl of the sta
tion. A receIver desense les: conducled ilt

che station indicaled Ul:lllhe Spectra receiver
was being desensed ZOdB or more by the
commercial ,ile cransmlltas. We now faced
a sItuation of harmful Interference from a
communal SOlJrce operallne within FCC
guide!lDc~

Mapping the effect
To map out the Hut dWI of harmful ill

terference beHlg generJted from the com·
mercial site, The: [est procedure was re
peated. This time. the field strength meter
was tuned to one of 1\exteI's frequencies
(861.1875MHzL Figure 8 on page Z6 shows
the antenna pattern from the commercial
site, The blue MU, whIch indicates an aver
age SIgnal le~el greater than - 38dBm. cor
responds roughly 10 Ihe red area an Figure 6.
This is the same olrl:; ID which che po~ble

Micro-Minialure 10-12

-.-_ ...__._---

, ~"'''''''',,,

Circle (21) 01\ Fat Filet CII...'

Digital ANI (Unit 10)
Motorola- MDC-120~ Format

:'dy
neigbbors

WCCCA's
investiga
tIOn of other

radio syslems in the area discovered that a
r-; eXle] Communications site was located
about I~ mile to the weSI of Station 153. 'IS
shown in Figure 7 on page 24. The ,ile USeS

Motorola inlegrated digital enhanced net
....ork I.IDE~ technology and 12 rt:p.!3Icr.;
that con.lant!y traJ1Smir datil. The measured
field strength olt SlA.tion 253 from the ~extel

site peaked our at about - 25dBm The slg
nlll level from WCCCA's Simulcast s~stem

average, about -69dBm il Slalion 253.
During the Signal scrength tes~ a.,; shown In

Figure 6, the meIer would nOL function prop
erly in clo~e proximity to the constantly
keyed commemaJ repeaters.

During che tesnng, .l Motorola MTS2000
polUble radio was also tuned [0 morulor
WCCCA's comrol channel. Whl:ll the tidd
strength meier \IIould cea~ to function. the
porusbJe r.ldio would also cease co funclion.
(The red area in Figure 6 indicates tbose ar
eas.·) Th;Jt is why the portable udios work:~d

bcll~r in the eng'ine bay with the bay door
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tlon. has been educating congresslOl'1al rep- The letter read ttlat "Interference from RadIO ~tems PrntectJon ActJon 0' 199~~ I
resentatlve5 on the dangerous Interference nOrf-Ql.lblic satery-related radiO users put at has been Intro<luee<l. directing me Fe:: tc I
proolems that miny utilities and pipelines risk the liws and safety ot utility and pipe- adopt rules to "ensure the on-gomg protec- I
currently face. The UTC has descnoed line maintenance and emergency response tion from harmful interference of pnvate lanC
caseS fr, Mlich utilities couldr,'t dispatd1 crellls: and threaten PUblic safety. The mobile freQuencies used by utilities...,d P'~

crews In critical emergencies oecause of letter stal!j:l that "in one particular caSl. a Imes to protect life. healttl and property.·
interference. utili!) mobile dispatcher was unable to according to the letter to Kennard

The tnreat to public safetY, therefore. contact its field crews to Shut off gas to a The 11 Congressional rej:lresentatNes
prompted UTC to seek a regUlatory sollr burning building because of continuous in- inclUding ntne members currently serving
tion that would protect tne critical commu- terference from a limousine paging on the Influf!ntial House Commerce Com-
n,cations systems of utilities end pipelin-es service' mittee. warned mat should the FCC not

from harmful Interference. in December The number of cases of harmful interfer- move to address ttle problem. "Congress
1398. 11 memt>ers of Congress wrote a enee continues to grow. and reportedly. 12 will be certain to taile appropnete llctlor
blpartJsan lette' to the Federal CommunI" states have repofled interference cases wnen we reconvene." •
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s"fety cOllerage .... ill deteriorate
Since the testing phase. :--texlel has coop

erated bv cuttin~ it~ ERP at the site back b\
half. an'd redu;ing the number of JC[i\~
channels from 12 10 eighL Some frequen
cics were also relocated. This has decreased
Ihe zone of interference from l~ rtlJle 10 .f~

mile at the local level.
In January. MO!Oroia contacted WCCCA

to arrange 10 send an engineering team as
sembled from its IDE~ and RF design
groups_ After Olnalyzing the problem 111 the
lab. this team will follow up with real· .... orld
field tests.

A wakeup call to Ih~ the induSlr\
The commercial mobile radio serVice In

this case. Nextel. cooperated with local pu b·
lie c,afety in working lo....'ard a resolullon of
the interference issu~. However. the same
techmcal conflicr is probably taking place
all across the country. The national office or"
APCO has t.:1ken an inlerest In the problem.
and Oregon's congressional delegatlo~ hoiS
expressed concern.

The FCC has looked ar the proble:n bue
concluded lhal beCOllJSe both parnes :n th:s
case have valid FCC license. and lire oper·
ating within engineering speclf!;aClcns.
there is nothing the agl:ncy can do. ~Q one
mentioned the band plan Ihat conlnbutcd to
thc problc:m In the lim place.

It's analogous to a shipping ;hsnncl Ihat
is u~ed for cntic~1 cargo. The goverr.rr.ent
J.llow~ some contractor to build an under
water structure in the middle of the :hanncJ.
just below me surface. and then doe. nOl leI!

the shippers that it is mere
The FCC. m~nUfOlCIUrers. commercia:

service providers and public safelY agencies
need to eumme the consequences {O public
safelY. particularly in populou., areas. :-esult·
ing from cenam bOlnd plans. power le~ejs

and sire locations. Improved trequenc~ co
ordlO8rjon and RF deSIgn are essential ro
dtJling with imerfmnce_ •

-

further aggravated by mstallation of IDEl':
siles io the same heaVily populated areas
(wbere) public safery also needs heightened
communications reltability."

\1o ll ing IOllllrd r~solution

This wa~ th~ only ,ite all which WCCCA
performed eXlensive tests. Several other
ESMR sites 3r~ located in WashmgLOn
County. and spot·checking has found the
same harmful Interference. A~ commerclal
sites 'lI'e added [0 impro\'e coverage. pUblic

eireI. (131 Oft FHt hct c...a

~arying number of iOlerfenng frequencies
could bllml: lh~ r~ccivcr With a, little ;c)

-24dBm.
The engineering report wnciuJeu lhOl1

"dlthough the Interference-handling capabil
ity of Motoro!" rlll1io receivers i, good. the
sheer brute sTrength of the continuous-dUlY
IDE:-I ~itc lr.msmillers phmted in the SJme
immedlale Vicinity Jnd 00 the same sub
band a., locul pubhc saiel: communicilllons
,ystems will spell problems for communica
tions rellJbi lily In lho~e areas The issue is

"\ - ,
j.l:: •.
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The Views Of Public Safety Agencies
On Cellularized Technology In Adjacent Frequency Bands

PRO .c.oN

International Association of Chiefs of Police: (representing more than 16,000 police
executives)

• IACP "strongly oppose[s] the use of cellular and cellular-type architecture in the guard bands".

• This is based in part on "[r]ecent complaints by IACP members relative to interference caused
from cellular type systems to their police radio systems in the 800 MHZ bands.

• "We again urge the Commission to only permit compatible land mobile systems in the guard
None bands".

Association of Public-Safety Communications Officials-International, Inc.:

• "generally opposes the use of cellular or cellular-type architectures in the guard bands. There is
simply too much risk of interference to critical services that protect the safety of life and
property".

• While APCO has indicated that "as a theoretical matter, ... [certain steps] could substantially
reduce the potential for interference" from cellular architectures like FreeSpace's, "APCO has
serious doubts as to whether the proposed interference protection can be achieved as a
practical matter, and whether rules of general applicability implementing such protections could
be developed and enforced".

• "[W]e have grave concerns as to whether [the cellular architecture proposed by FreeSpace]
would work in reality."

• The bottom line: "When potential interference to public safety communications is at issue, the
Commission must have certainty, not broad proposals for untested technology."



Major Cities Police Chiefs Association:

"[O]ur members' experience at 800 MHz in Phoenix, Arizona, and the TWA 800 tragedy, to [c]ite
only two, has demonstrated that public safety and high density, commercial use systems such as
ESMRs and cellular systems, are not good spectrum neighbors with public safety."

Land Mobile Communications Council (whose members include the International
Association of Fire Chiefs, the Central Station Alarm Assn., the International
Municipal Signal Assn., and the National Association of State Foresters in addition to
APCO and AASHTO):

• "To avoid harmful interference to public safety users in the 746-806 MHz band, the LMCC
strongly urges the Commission not to allow any commercial providers using cellular-like system
architecture to operate in the 6 MHz designated as the guard band."

• The Commission should "carefully craft technical rules in the guard bands that will provide for
the maximum protection for public safety users in the adjacent bands and which are premised
on proven interference-avoidance techniques." (Emphasis in original)

The American Association of State Highway and Transportation Officials:

• "We are concerned that the operation of systems employing cellular-like frequency re-use
pattern could result in greater interference and RF "noise floor" considerations which would not
occur if the usage is limited to traditional wireless telecommunications usage."

• "Licensees operating in the guard bands immediately adjacent to the Public Safety frequency
bands should be technically equivalent to Public Safety systems infrastructures which are best
exemplified in Land Mobile Radio systems operations."
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