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Mr. William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W., Room 222
Washington, D.C. 20544

Re: ON Docket Number 96-228 Out-or-Band Emission Limits for the Wireless
Communications Service ("WCS")

Dear Mr. Caton:

Pursuant to Section 1.1206 of the Commission's Rules, enclosed please find an
original and two copies of the ex parte technical statement of Bellcore on behalf of the PACS
Providers Forum in the above cited proceeding for inclusion in the public record. This
submission is intended to address issues raised by the Commission's Staff regarding technical
aspects of the out-of-band emission limits on operations in the WCS bands.

In its technical statement, Bellcore reaffirms and explains why a service operating
in the A or B bands of the WCS spectrum will cause no greater interference to the proposed
operations of the DARS applicants than the generally applicable out-of-band emission limitations
currently provided by the Commission's rules, if technical operations conform to the following
criteria:
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• a 12.5% duty cycle for all portable units, with a 312.5 ~sec pulse every 2.5 msec
• the portable units must employ TDMA technology
• Subscriber Unit ("SUO') transmit power of 200 milliwatts peak (25 milliwatts

average output)
• Radio Port ("RP") transmit power of 800 milliwatts for RP at 25' height (for base

stations mounted higher, the power may be raised in accordance with the
additional path loss afforded by the greater distance)

• linear polarization
• only fixed (wireless local loop) and portable services may be provided (i.e., no

vehicle-mounted units are permitted).

then the following out-of-band emission standards:

• subscriber unit transmit emission levels of 81 + 10 log (P) dB
• base station transmit emission levels of 75 + 10 log (P) dB.

Specifically, the combination of (i) a low probability of multiple PACS handsets
being in close proximity to a DARS receiver, (ii) the universal use by the DARS applicants of
interleaving and error correction technology and (iii) compliance with the out-of-band emission
limits noted above result in PACS-type systems having a minimal and acceptable impact on the
performance ofDARS.

Should you have any questions, please do not hesitate to call me at (202) 637-
2172.

Very truly yours,

~

V~~
John G. Holland
of LATHAM & WATKINS

cc: Julius Genachowski, Room 814
Rudolfo M. Baca, Room 802
David Sidall, Room 832
Suzanne Toller, Room 844
Michelle Farquhar, Room 5002 (2025 M Street)
Dan Pythyon Room 5002 (2025 M Street)
Johathan 1. Cohen, Room 5002 (2025 M Street)
Ruth Milkman, 814
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Steve Sharkey, 283 (2000 M Street)
Tom Mooring, 433-A (2000 M Street)
Charles Iseman, Room 424 (2000 M Street)
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lAcs in the WCS 8,:00: A Summary otIbCDU

Introdudioa
'fb(: purpose (If 1eCIia. ouc-of-band emi"kJq Jimiu for Wireless CommUDialdoa Service (WCS) tnlnPUtten
opaaIiDJ~ 230.5 - 2321) and 2:WS - 2360 MHz is to limit. to a tolerable level. Ole lnlCl'fereace fmn these
transmitletl 011 tile saldIite DiBitd Audio RadJo SetvicC (OARS) operating in nearby bands. Deadira, what Is a
"loJeroab1ett level of incerfereuce is aitiall in delenDining out-of-band emission S1BIldards beCIOlie it is 1Wl possible
10 compJefdy elimillate me interference that one: radio l)'Stan C8IIHI another. TherefUfe. tile objecd~ or seuJug
out"Of·bancJ cmi&~km standards from the WCS baPd &bouJd concentrate on wbat level of interference to the DARS
is tolerable.
Wbat is a tolenble level of incerference1 DARS opcratoB will alteady have co fOletatc higbu Ieve15 cI
jmpairments wheD die pUh between Ibe satellite and tbe DARS JUdver is blocked. Tbi& could oa:lJt wben tbe
vebide canyfnl1be DARS receiver passel under an overpass, travelll on I'OIIds with !leary IRe canopies. b'avcll ill
an urban amyoa. eIC. Back.round POillC wiD also cause interfcrcnte. The noi.c JcvcJ in an urban environment 15
typicaJly hi.her than tbc noise level in a IUral envirllnmenl ~aleJlil.C de.~gnerll accept these biSbel levels li
Interference and deal 'Nidi them in a Ita(j8deaJ way. Under the wont set ~ c;in:umstances the DARS-5a'Yice wiU
autTer an oulagc. Because of this. OARS !SerVice providers gnrng guaranree service l00fJJ u( the time. butin~
r.elea a tolerable leve) orservice.
'Jben: Is an Cllb'CmeJy low rmbability lbat muldple PI\CS ban4.' and a DARS m:eiver wHl tK; ill ~Ju~

proJl.ilQity to ODC another. In addition. OARS intcrJcavcr and Forward Error Corr~ilm (FEe) te<:bnololY can deal
with intederenc;e from one or two PACS bandseta mgardlcss or the diManCe between the DARS receiver and Ibc
haJlch:t(II}. The combination of (1) a low JWObabUity of multiple PACS handsclA being in close pro~imit)' 10 a
DARS fC(Civer, (2) DARS interl~lving and )-'EC ~hnology and (3) PACS compliance with the out-of-bond
emtsstom limiL'i of 81 + 10 Lu. (P) dB fur the hand.~tl1ld 75 + 10 Log (P) r... the fixed unit. results in the PACS
system baving a minimal impact un the performance of the OARS system.

Analysis
To deal wilb intetfeteDCC Quaed by wvcling W1det an ovcrpu5 or tree c:anopy DARS will need co employ
interleavell and FF£ c:ndcI. The~ 58me teebnololies will also mitigate the impact that PACS has on DARS. A
PACS baudset in dole proximily 10 a DARS recciver only Ir'dOamits rOC' 312.5 m~uds every 2.3
milliMlCOllda. The DARS inaerlcaver and FEe tedmoIogy will be deNgned II) hamJJe fades on die onJet of SCCOPds.
Tbil same ~nology will easily deal wlOl interference from nearby PACS mubUr:: tt.:nl1inals. lIow doeI the
interleavea' and FEe reduce tbe impact of PACS? F,rror encoding i. just the calculated UJe d redundancy. More
bits than are actually needed to tJanSlDit the digilal mu~ic are sent over tbe air. These ex", bit.' are used at the
other end ro c:mect any errors that O(QJrmJ in tnlnsmiUing the signal. Exua bit5 are oddetJ 10 JrOUps of digital
music bila called fnune.'i and the errur cuding is capable of correcting a smull number of bilB in ettCW within 1be
trame. A bursty error like tile ulles cau~ by traveUnl under an uVCJt1lL5S may result in a whole frame being 101ft.
In this QISe error~ codes can",,' recover the frame. To avoid this sitmltilm it procellll caJJed jnletJe.vine is
used. Bie; ofdurerent frames art i.llcr'eaved with one another prior to transmission. Ifa bursty eJTUl ocaua wbile
tnmamiUiDg IJ\c signal over the air only a roupc or bit (rom each frame will be Just instead of the wbole frame. A
nearby PACS terminal will cause crrnrA in only a few bits of a frame and therefore lbe error correcting wdes win
be able 10 deal widl PACS jptcdC7cnCC.

PACS will intcrfcrt- with DARS Md no OPe 011 either l$ide or Ibc areumeut di5PUtes this fact. The real question is
bow much inlelfenmtc from PJ\C~ can DARS tolerclte and IliU provide a high quality seJVk:e? tel us r~
t..'OPSidct a PAC-S handset nearby a DARS receiver. We all know that l1,naJ strength deaea.'ieS exponentially witb
distaJK:e. Therefore at liOO1e disWlce the PACS handset will 110 longer couse aD um~rtable lcYd of intutenmce.
FIBIII'e 21bowa a PACS ~l wiUJ PACS handse.. J.1beled with a "P" IUJd a DARS mobile labeled with a "0". 1'bc
radiUl! or a PACS cell is IIIpproximateJy J,SOO feet. The PAC.s Pmviden& Furllnt (PPIo1 and DiliVo~ Corpomtiun
believe that the level 01 int.erf'em1ce from a PACS handSCI 10 8 DARS m:eiVeJ will be actCptable wben they am
IleJWBled by mare Chan 12 feet. Performance of the OARS receiver tllSidc a 12 foot radius from the PACS handset
may lillie&' from PACS jnr.erterence. The key question d1eh becomet "'bat Islhe pro_hlUty tbat the DARS
recdnr wiD he wltbln 1% reet ur the rACS hancbet1 PAC'S ba~ a reuse factor of 16. 1'berefure. in SMHz or
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baDdwldtb. Ihae will be one ftequcncy dwmcl aV".PIable for use ill each ceO. One freq,,",cy dlannel tan IUppon
at molt 7 PACS UIetI. Let UlIUJlP05C that bueb the A and B bl~ of lbe Wc.~ band are used for PACS. Tbeu. at
mnd 14 PACS IIandseU wi" be in use in B t~lI. one lime. Sialilltialily from traft1c considerations. 8 bandsets will
be fn UJe in 8 cell at one lime, JJowever. we will assume 14 USCQ per "11. The prubabiUty of a DARS ~eiver

beiDS widaill 12 f"* of. PACS band.'lCt is:
123

P=14· 2 =0.000896.
1500

Tht" tIC Jess IIUIIl • vta- of a perccqt. Tbe PPF number of 12 tOOl indudca shadowing \loe to Ibe bumau liCW and
utba' factorl th. &be IIBfI" of tbe Fcdetal Cummuniadioas Comm1s.~ (K:C) expressed concerns OVCl'. Let UA

double abe ndiua to 24 feet to rccJUI,;C lbeir concerns. The probahWty or beinl within 24 feet of a PACS bandset is:

24z
P = 14· 1'OOZ = O.OO3S84 .

TbU is Jess cban 4110- f1 a percent and doeti not indude bead ahacJowinS. Any shadowin. aw1lCd by tbe human
head Of otbet tJb.p;t6 wiU reduce tbe area in whidl UIe PACS handaet may adversely impact the OARS m%jver and
.benCe will proportionally luwer the probability di5(....ssed above. For cx..-npJe. if lbe human head shadows 50% of
the sipal, tbm tbe probubUity above would be re<Juced h a factor or 2.

F'ipn Z. PACS Ccll with PACS and OARS u~r5 identified by "I'" and "D" RespectiVely.

III addition, (be above set or caJculc'\tions are overly conservative becaU5C they do not cnn.~der PACS power
control. rAes bandaels are power cootrollcd and their J'Ower CaD be reduced by up to 3OcJB. Thill imrlica that
bBDdseta DeIU' tbe cenlcf or1he "11 will transmit at lower powus and caUIe less intert'erence. lberefore. die ndius
at wbidJ die PAC.S interference is tolerable willl't leas for baadset operating near me center of the 1;C1l. and tbc
pobebililicl discussad move would be reduced. For example, a 6dB decreL~ in the transmit power or hal( of Ibe
PACS band~ in a cell woul\l result in 8 35'" reduction in Ibe probabUlty or a PAC'..S hanClSCt interfering with 8

OARS Receivei'.

l"bese probabilitiea do not addre.~s Ute ability uf the DARS inletlcaver and FEe codes to CUD'lPlete11 mitiaale &be
interference from cme (It two nentby PACS bandllCtlt. III reality, oaly maltlple PACS luIadHIII III clo..
proximity 10. DARS rec:elv... ,"U adversely ....pad the DAMS receh·.... ollie probabUity or multiple PACS
handselJ being in close proximity to a OARS receiver is mudl lowct than predicted above.

Conclusion
Thero t. wry UU1e cbance at being neal' enoup In a PACS handllel that it wiU cause an U11acceptablc level uf
lnecrrerem:e 10 • DAKS RCCivCt. The probability of 8 PACS haOOsel interfering with a DARS ~eiver t. prubably
far 1esI Iblll pu..ing aneler an overpass or llOC C8IltJPY. Even wbeD a OARS receiver is in dn$C pu~hnhy the same
interleave! and fOl"Waro error carrccunl tecbnololies that dcal with fades due to traveling under an overpa.~. or Irtle
canopy wiD deal with the inlCtfcrcnce from PACS.

11. W. Arnold. Belkore
S. Baet. SeDan
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