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Dear Mr. Caton:

On Thursday, January 27, 1997, Dr. Brian F. Fontes, Senior Vice President for Policy and
Administration, CTIA, and Mr. David Jeppson, Lucent Technologies, spoke with Mr.
Julius Genachowski, Chief Counsel to FCC Chairman Reed Hundt, regarding the above­
referenced docket concerning the Wireless Communications Service. The attached
documents were distributed during the meeting. The views expressed in the
communications are already reflected in CTIA's position as filed in the above-referenced
proceedings.

Pursuant to Section 1.1206 of the Commission's Rules, an original and one copy of this
letter are being filed with your office.

If there are any questions in this regard, please contact the undersigned.

Sincerely,
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Katherine Harris
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GN Docket No. 96-228 - Proposed 2.3 GHz Allocation

I. No Compatible Equipment Exists for Mobile Applications

There is currently no mobile equipment for use in this band in the world.
As a result, unless the services are defined prior to auction, potential bidders
will face an unacceptable level of uncertainty both with respect to services
and the availability of equipment.

II. Fixed Services May Be Feasible -- Mobile Services Infeasible

Manufacturers (Alcatel, DSC, Lucent, Motorola, Nortel) have suggested
that~ services (fixed wireless loops, or fixed data)~ be feasible in
the WCS spectrum, subject to coordination with DARS licensees.

But manufacturers (e.g., Lucent Technologies) have also expressed concern
that: "the WCS spectrum with SDARS in the middle of the band is unique
to spectrum management and represents some extraordinary technical
challenges. A reasonable solution to the threat of technical interference to
SDARS in the middle band is to allow only fixed services in the WCS
spectrum." January 13, 1997, Supplemental Technical Statement of Lucent
Technologies, Inc.

Even MCl (which has disavowed any interest "as a potential bidder for
spectrum licenses") has stated:

1. allocation of this spectrum for "fixed, temporary fixed, and/or low-tier
mobility services [for data and voice] appears reasonable;" and

2. "would be conducive to manufacturing efficiencies needed to make these
services affordable to the general public;" and

3. "would also mitigate technical concerns such as spectrum sharing,
interference, etc. and also promote domestic-international
interoperability."

III. Mobile Services a Potential Secondary Market

Mobile can be permitted on a secondary basis, to not preclude the future
development of sharing technologies for fixed and mobile services.
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IViCi" Principal Benefit of Nationwide
Licensing

• Additional faciliti.s~..ed competition
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r.tcf Background I Summary

• Mel as proponent of nationwide pes Lican...

• Mel's currentwi....... strategy (re••lelintercon,:\Ktion)

• Mel's interest in the WCS rut.making

• Opponents Claim nationwide Iicen.ing ju.t won't work

• Opportunity for the FCC to try nationwide licensing
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.. * Specific recommendations for 2.3
MCI GHz WCS auctions
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.....~ Specific recommendations for 2.3
Mel GHz WCS auctions (cont'd)

- Ctpaclty could be ptcMdeG on 8 'carrie'" carri" b..... or in om...
rMIOnlO!e end nondllCriminato'Y manner

• Opportunities for smail bualnesaes and other designated
entities to partiCipate will exist, without need for special
provisions in the auction rules
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~ Permitted Services

• Commenters desire to provide a range of new services

- Fixed Ind -"'potary fot.d seMC8IfOr dm II1d voice
- Umnd mobllltV (low .lier wiU'l no hl;h04pNd t\MOofr)

• Regulatory proscnption of full mot)iIlty may not be
necessary
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Mci"' Band Plan

• Full 30 MHz needed to deliver ubiquitous, Quality
servicaa

• Rough p8rity with CMRS bandwidth

• Fragmentation would risk making services non-viable
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MCI~' Build-OutRequirements

• If necessary at all, 8hould be b.sed on percentage of
population _rved

• Given lack of technology dev.lopment, extended
buildout period should be available

• ·Substantial service" requirement may be sufficient
protection against warehousing
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Mc::7 License Eligibility

• ExdlJde fadlities.oasad provide,.. in their respective
••rvice areal

• Public wW derive benefit from opportunity to acquire
.arvices from additional facilities-based provider.

• Incumbents have Incentive to deny aCCUI to potential
competitor. or to marginalize the use of spectNm
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D4Ivid 8. Jeppsen. Esq.
F.deral PuDUC Affair'
Oireaor .

January 8. 1997

By Hand

l.W-.. T~4..h,l.101.-_

SUIte 700
900 19'~ Street N W
Wasrllfl9ton. DC 20006
Til: 202·5'31).7050
~p.: 202·530-7007
d,eppwn@lucent.com

.>

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

-....

.....

Re. ON Dkt. 96-228/Wirelcss Communications Services

Dear Mr Caton:

This is to notify the Commission of an ex parle presentation to the Office of Engineering
and Technology in the above referenced proceeding. The substance of the presentation is
ret1ectcd in the attached technical statement.

Please call me should there be any questions.

Very truly yours,

copy by hanc1:
Richard Smith
Bruce Franca
Michael Marcus
Tom Mooring

copy by facsimile:
Leslie Taylor



Technical Statement of Lucent Technologies Inc.

Amendment of the Commission's RUles to Establish Part 27.
the Wireless Communications Service ("WeS")

GN Docket No. 96·228

January 8, 1997

Lucent Technologies is a leading supplier of wireless equipment and technOlogy, and therefore our
Interests are congruent with the stated obJeCtives ot the pending spectrum auction. However, Lucent
Technologies is concerned about lne stringent emissions requIrements being proposed for eQuipment
operatIng in the 2.3 GHz band. In partIcular, the limits being propos~ for tixed applications are
v.rtually unprecedented throughout the wireless industry. They will SUbstantIally Increase the cost of
fiXed wireless systems. thereby detemng the deployment of these types of applications.

Indeed. the recon:1 in this proceeding suggests that high-speed dat3applicaoons are the most plausible
type of applications that will be offerect in this band. However, Utes. type of systems would be adve~e1y

affected by the specifications. Since lhe specific:ations are so stringent. they will disadvantage
wi<teband solutions necessary for high-speed data, including Infernet. applications.

There IS a delicate balance between emissions requirements to prevent Inter-system interference. and
the effect thOse reQuirements have on the c:ost. size. ana eompleXtly of communications systems. The
cost of subscriber units in eommereiat wireless systems is of particular concern, sinee this drives the
overall cost of the service to customers. and determines the customer's ability to afford such services.
we present the problem from the two oerspec:tives as foUows.

Equipment Complexity and Coat P.,..pecti.".

The effect of emissions specifications has a marked effect on many aspects of communications
systems. Those systems whiCh are Intended to be inexpensNe. and available to the general public are
most affected by stringent emtssions requirements. Therefore, it is most important that suffieient. but not
oveny<onservatlYe requirements are prescribed. The ehct of varioualeY8tS of r~uirements on base
station filter sIZe and cost are presented in Table ,. Comparing the first and second rows, it is evident
that the difference between an emissions specification of 70+10Iog(P) and 43.,Olog(P) causes a
significant diffeNnce in the siZe and cost of tne filters. The third row shows what w. believe to be
achievable in me near future uSIng advances in filter techno'ogy and improved power amplifiers. \Mth
speciftcations on the order of 70+1O\Qg(P), future gains wul not be as dramatic, since different filter
technology is necessary for tne more stringent requirement.

Table 1 Effect ot Emissions Spec:iflcatioaon Sue Station FUter Cost
EmiSSIOns 5pec:dication Filter a ReqUIred APPIOx,",ate SiZe Price Range

(dBe/MHz)
70+10/0g(P) 10,000 - 20.000 12'" x 12-)( 2" $250- S500
43+10Jog(P) 3,000 -4,000 2- xll-)( 1" $100 - $200
43+1010g(P) , ,000 - 2.000 1mmx 1mmx~mm $1- $2

- Lucent T6Chnologies Inc.



The Impact due to the more stnngent emiSSions spec;ficatlons on subscnoer unitS IS even more
sIgnifIcant The 43+10109\Pl speclficaoon can te met without special filtering, and theretore tf'lere IS

esSentIally no filter cost. This makes the productIon of relatively low cost. af'tordaOte subSCrtber
terminalS feasible VVith hIgher out~of·band emiSSion speCIfications. filtenng would be requIred and trIus
raising the cost of the subscriber Unit. However. In oroer to comoly to the more stringent sceclficalJo" of
iO+10Iog(P) without a sufficiently wide guard bane, a very rllgh a filter with such a sharp rell-off
becomes a tremendous design challenge. A technically feasIble. though almost equally undeslraole
solution would be to Improve the power amplifier pertormance. The 70+10Iog(P) out-ot·bana emiSSions
reClUlrement translates to a ·'Od8m reQUirement at the band edge and thus requmng the amplifier IP3 or
1 dB compression POint be Increased by as mud'! as 10 dB. Thus a 10 to 20 watt power amplIfIer
Instead of a 2 watt amplifier reQuired for such a low power subscnber termInal would be neeoeo. This
would dnve me additional power requirement by 10 dB and increase the cost by 10 to 30 fOldS. For the
more t'yoieal medium power applications, where power output on the order of 200mW is reql.llred.
subsc;nber unrt cost increase wO\Jld be as significant as 100 folds.

Therefore, based on the perspeetJve of equipment compleXity and cost. thl Commission should reduce
the emissions specifications currently proposed for fixeo applications to be consistent with the
43"1010g(P) reqUIrement proposed for mobile apphcatlo1'ls.. Without this reduction. equipment Will

simply be too costly to make the spectrum allocation "aluable to the wireless Industry. particularly tor
wirel,..~ l'I~ta applications.

Interference aetwe.n SY$tems

In their technicat comments, Primosphere Limited Partnership advocares maki"9 the emissions
specifications even more smngent. Based on our analySI$ and experience. Lua.nl TechnOlogIes is of
tn, opinion tnat their analysis aadresses very worst case conditions. and that some of tne assumptions
are overly conservanve. In addition. the SOARS receIVer noise characteristics was not realistic in their
analysis.

Primosphere Limrtec:1 Partnership stated that the SOARS receiver Noise Te~rature was 200.0 oK.
This resulted in a system Noise Energy of -145.6 dBWIMHz. However. without an ex,*,sive
sophisticated COOling mechanism, the NOIse Temperature for any receiver RF front end must exceed the
ambl8nt Thermat Noise Temperature of 290 "K. Assuming the SOARS receiver has a reasonably good
LNA and with the receiver RF front end Noise Figure accounted for. a more realistic assumption for tne
SOARS NOise Temperature is at least 2,000. oK. whiCh yields a good 10 etB higher noise energy tnan
that previously cOmQUted by Primosptlere. In addition, Primospn8fe allotted 0.2 dB increase in Noise
Energy Which is almOst un-measurable. We believe a more reasonable assumption should be 2 dB.

Primosphere assumed a 10dBWIMHz of EIRP for the FiXed Wreless syStem (FWSl. This value IS
retativelv low compared to a realistic FWS Base Station. and yet much too high for a subscriber'S
terminal. Furth.... in their analysis, no cable loss. antenna potati%ation 10$$. nor any antenna pattern
roll-off due to the use of highly <:tirectlVe antlnna lyJlically used tor the FWS wet'e accounted for.

Lucent Technologies also performed an in-ceQth interference analysis using an approach smlar to that
oertormed by the Prlrnosphere. This analysis shows that the proposed FCC limits are more than
adequate. and indMd are more stringent than what is needed for fixea applications. Based on our
analysis. the FWS subscribers terminal having suffieiet"~ low EIRP and the amenna being highly
directive. thus tne 43+10log(PI outaoOf·band emissions ¥l"Cifieatians would be adequate to ,,'event
excessive interference into the SOARS receIVer. As tar as the FWS base station interference into the
SOARS reativer. our results conduded that. other than a few extraneousty worst cases. the interference
energy is sufftciendy low that lne 43+1010g(P) out-d-band emissions specifteations should suffice. In
those few cases where interference may occur. me Commission can al'-viate any harmful effects of
possible Interference by requiring WCSlFWS and SOARS licensees to mutually coopera. wi." eaen
other and to, where appropriate and r&asonable. implement interference avoidanCe techniques. such as
antenna position. antenna directionality. or extra filtering. The Commission has resolVed cOfTl1)etlng

2
- Lueent Technologaes Inc.
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uses of spectrum through a Similar approach In otner areas. see. e.Q.Local MultipOint OlstnoutlOn
Service and Fixed Satellite Sef'Vices. Report and Order and Four:n Notice of Proposeo RUlemaklng.
FCC 96·311 (reI. July 22. 19961. and tnere IS no reason why tne same princIple cannot be followed here.
In snort. Inere IS no ~asls for ImposIng tt'le unrealistic emISSIOn reQuirements proposed by Prtmosphere.
and the 43+10Iog(P) reQUIrement should be adeQuate tor both fixed and moolle WCS systems..

AS an alternative. the Commission ca.n consIder olfferentlating between the forward ana reverse link of
WCS systems. Our analysis concluded that Interference will become a proolem on the forward lInk.
oefore It becomes a problem on the reverse lin/<. Since the reverse hnk emIssions reaUlrement affects
system cost most significantly, tt'\e CommISSion could set more !enlent specifications on the reve~e link
and Impose a slightly more restrIctive reQuirement for the forward link.

SpecIfically, the Commission could impose an emissions specification on the order of 60+1010g(P) on
lhe forward link (this is in line with Cellular in-Cand standardS), and 43+1010g(P) on the reverse link.
Such specIfications would greatly reouce the cost of WIreless systems for this band, but would continue
to ensure the manageability of inter-system Interference. By takIng such steps, the Commission would
in tum increase the appeal and vatue of the 2.3GH: spectrum.

c:\afwl\fCC\L1s\fee2300a.doe
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Oavid B. Jeppsen. Esq.
Feel.tal PubliC Aftalrs
DIrector

January 13, 1997

LWClM'It Ted1nDl..I•........-
Suite 700
~O 19'" Slreet NW.
Wasnlngcon, DC 20006
Ttl: 202·530-7050
Fax: 202-530-7007
djeppsen@lucent.eom

By Haad

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

RECE~VEO

',JAN _, 3 1997

Re: ON Diet. 96-228/Wireless Communications Services

Dear Mr. Caton:

On January 9, 1997, a conference call was held between several members of the Office of
cl~ineeringand Technology and several RF engineers at Lucent Teclmologies. The
subject matter of the conference call was Lucent Technologies' January 8 Technical
Statement.

Since that time, we have had discussions with the teChnical consultants for Primosphere
Limited Partnership. Based on those discussions, Lucent Technologies has supplemented
its January g Technical Statement as enclosed.

Please call me should there be any questions.

Very truly yours,

rz~~-'---"""
Enclosure



Richard Smith. OET
Bruce Franca. OET
~ichael Marcus. OET
Tom Mooring, OET
Jonathan Cohen, WTB
Tom Stanley, WTB*
Rudy Baca. Office of Commissioner QueUo·
Jane Mago, Office of Commissioner Chong·
David Sidall, Office. of Commissioner Ness·
Julius Genachowski. Office of Chairman Hundt·
Jackie Chomey, Office of Chairman Hundt·

copy by facsimile:
L.c::liie Taylor. Counsel to Primosphere
Roben Ungar, Counsel to Primosphere

... January 8. 1997 Technical Statement ~fLucent Technologies is also enclosed
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Supplemental Technical Statement of Lucent Technologies Inc.

Amendment of the Commission's Rules to Establish Part 27,
the Wireless Communications Service ("WCS")

GN Docket No. 96-228

January 13 1997

The following is a supplement to the January 8. 1997 Tecnnical Statement of Lucent Technologies Inc.

Band PlanJPalring

After technical disC1Jssions with Primosphere Limited Partnef'$hi~. we agree that tl'1e WCS spectrum
with SOAR$ In the middle of the band is umque to spectrum management and represents some
extraordinary technIcal challenges. A reasonable solution to the threat of harmful interference to SOARs
in the middle band i$ to allow only fixed services in the WCS spectrum.

Lucent recommends 11'1at the WCS spectrum be divided into six (6)5 MHz bands. A,B,C.D.E,F as shown
below:

2.3 GHz Band Plan
A B
2305- 2310-
2310 2315
Fixed Wireless Fixed/Data
LaoI' Paired Wi F
Paired wi e

C
2315­
2320
Fixed
VoicelData
unpaired

2320­
234S
SOARs

o
2345­
2350
Fixed
VOice/Data
unpaired

E
2350­
2355
Fixed/Data
Paired wi A

F
2355-
2360
Fixed
'Mreless Loop
Paired Wi B

As Lucent has stated in Its comments filed in this prccee<lIng. it is important that the CommiSSIOn
allocate the band to a specific set of services in order to give the industry l"- certainty it needs to move
the auction forward. Thus. Lucent recommends that the band be aUocat.d for the services indicated
above.

By limiting the blocks to fixed services only. the Commission can help alleviate the threat of harmful
interference to SOARs in the middle band. The CornmiUion should clarify I that to the extent possible.
ope~t,.,... in the bands should work with SOARs operators. either direetty or through inausay
associations. to coordinate implementation and resolve disputes abOut any interference into the SOARs
spectrum.

em...kmLlmlta

Lucent's January 8 Tect1nical Statement explains that the 70 + 10 log (P) emission limit being proposed
for fixed systems is overiy restrictive and that the 43 + 10 log (P) emiSSion limit for fixed systernssl10uld
be adequate. To the extent that there is harmful interference fTom fixed VVCS systems to acijacent
SOARS systems, the licensees shOUld be required to Implement while' appropriate. certain
interference mitigating techniqUes. As all alternative. Lucent suggested that the Commission could
impose a slightty more restrictive limit (60 + 10 log (P)) on the forwara link of fixed systems.

1
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SubseQuently, Lucent and Primosphere Engineers have discussed their differences. Based on
additional information provided by Primosphere. Lucent has moolf\ed a couple of assumptions. The
resUlting analy$IS inoicates that tor fixed applications, the 70 .. 10 log (P) re(luirement IS sufficient for
forw~rr1 ionic operation. On the reverse link, the commission could reduce the specification by at least
10 dB.

In order to ensure ade<:luate protection on the forward link, the commISSIon could reqUIre that the WCS
services operating in the C and 0 blocks utilize opposite circular polarization for their transmISSIons on
the forward link. This approach has been suggested by Primosphere. However, we do not believe this
to be necessary for the reverse links.

Finally, Lucent has seen the filing of Primospl'\ere proposing that Section 27.54 of the rules be
ammended to impose a ,OOW EIRP limit to tixed stations. Lucent Technologies aoes not believe that
this limit is required, gIven the emissions limits already being proQosed by the CommISSIon.

The results of Lucent's interference analysis with SOARs systems are attached as Table 1.

2
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Table 1

INTRODUCTION

The following is an interference analysis of a potentIal fixed wireless application at
2305-2320 MHz'and 2345·2360 MHz into the Satellite Digital Audio Radio System.

APpAnA~H

The interference analysis is basea on an approach similar to that used by
Primosphere Limited Partnership. However, we feel that some of the assumptions
made by Primosphere are overly conservative. and therefore have proposed different
assumptions based on our experience.

The SOARS receiver system noise energy is first computed based on a reasonably
good receiver design. Allowing for 1 -2 dB of noise fluctuation, an allowable
interference noise energy is established. Based on the EIRP of a typical Fixed
Wireless System (FWS). the path loss stemming from the distance between the
SOARS antenna and the FWS antenna. and the FWS antenna pattem gain roll-off, the
link budget is computed. Thus the isolation required is determined and compared to
the FCC proposed isolation requirement.

INTERFERENCE ANALYSIS

Primosphere indicates that the SOARS system receive Noise Energy is on the order of
200-300°K. We believe this to be difficult to achieve for typical sUbscriber units. when
antenna noise temperature is inctuded. However. we use a number of 250 0K for a
worst-case analysis. This translates to 24dBK.

Thus, the SOARS system Noise Energy =-228.6 dBW/K+dBHz ...24 dBK
or -144.6 dBW/MHz.
or 3.467 E-15 W/MHz.

Lucent also believes that a 1-2 dB allowable noise rise is reasonable for the SOARS
noise floor from a WCS interferer. For a 1.5 dB noise rise. the altowable interferer
level would be -148.4 dBW/MHz.

FWS Forward Unk

Consider the Forward Link of a typical Fixed ~'ess System. The E1RP from the
Base Station (BS) is typically 16 dBWIMHz. Based on the directional antenna pattern
look angles and distances, 3 cases are examined here.

, case 1. Assume that the SOARS antenna is approximately 100 ft from the base of the
as ~"t...,na tower where the BS antenna is mounted 100 It above ground. The
distance OJ used for path loss calculation is
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Os :: '41.4 ft. assuming SOARS antenna is on the ground

Assuming free space, the path loss, ls:: 10 log (4 11 Os I A )~.

where A:: 0.4203 ft. the wavelength at 2340 MHz.

ls =-72.5 dB.
Even if the as antenna is tilted down as much as 5 degrees towards the ground and.
at such a close distance. the SOARS antenna is at a directional angle outsIde of the
first sidelobe region. Based on the as antenna pattern, the gain at such look angle is
more than 20 dB below that of the main beam peak. The Fixed Wireless system
interference to SOARS is determined as follows:

as EIRP
Minimum path loss
Minimum as antenna pattern roll-off
SOARS antenna gain +

16 dBW/MHz
-72.5 dB
-20.0 dB

3.0dB

Interfering energy from FWS at SOARS receiver -73.5 deW/MHz

Interference Noise Energy Allowed -148.4 dBWIMHz-148.4

Required Out-ot-band Isolation -74.9 dB

Thus. this rather conservative approach falls in the ballpark of the -70dB Out-at-band
Emission proposed by FCC. In addition. we do not include such effects as possible
cable loss and antenna polarization loss etc.

Case 2. let's double the distance between the SOARS antenna and the base of the
as antenna tower. 0, = 223.6 ft. and thus L, = -76.5 dB. The directional angle is
such that the SOARS appears outside of the BS antenna main lobe region where the
energy received wUl be at least 18 dB below that from the as antenna main beam
peak. The gain reduction could be even greater at the region between the main lobe
and the first sidelobe. Similarly, the Fixed Wireless system interference to SOARS is
determined as follows:
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8S EIRP
Minimum path loss
Minimum BS antenna pattern roll-off
SOARS antenna gain +

16 d8W/MHz
-76.5 dB
-18.0 dB

3.0 dB

Interfering energy from FWS at SDARS receiver -75.5 dBWIMHz

Interference Noise Energy Allowed

Required Out-af-band Isolation

-148.4 dBW/MHz

-72.9 dB

Again, this number IS comparable to the 70 dB isolation proposed by FCC, and sti\l
assumes there are not additional mitigating effects such as cable loss and antenna
polarization loss etc.

Caae 3. Assume that the as antenna is not down tilted. In order for the SOARS
antenna to be seen at the FWS BS antenna near main beam region, the distance
would be at least' 370 ft. That is when the SOARS antenna is in the direction with
pattern roll-off of 2dB below BS antenna main beam peak. Thus, Dc = 1373ft. and
thus ~ :: -92.3 dB. Again, the Fixed Wireless system interference to SOARS is
determined as follows:

8S EIRP
Minimum path loss
as antenna pattern roll--off
as antenna pattern roU-off

SOARS antenna gain +

16dBWIMH~

-92.3 dB
-2.0 dB
-2.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver -73.5 dBW/MHz

Interference Noise Energy Allowed -148.4 dBW/MHz

Required Out-of-band Isolation -74.9 dB

Again. the result is comparable to the -70 dB isolation proposed by FCC.
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FWS Reverse Link

Let's now consider the Reverse Link of a typical Fixed Wireless System. The EIRP
from the Subscriber Station (S5) is nominally 4 dBW/MHz. Due to the highly directive
nature of the 5S antenna, the back lobe is well below 25 dB with respect to the main
beam peak. Assuming the SOARS antenna is about 100 ft from the S5 antenna. the
path loss is computed to be -69.5 dB. The Fixed VVireless system interference to
SOARS is determined as follows:

SS EIRP
Path loss
Pattern roU-off
SDARS antenna gain +

4dBW/MHz
-69.5 dB
-25.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver

Interference Noise Energy Allowed

-87.5dBW/MHz

-148.4 dBW/MHz

Required Out-ot-band Isolation -80.9 dB

Comparing this number to the 70 dB isolation proposed by FCC. this meets the
proposea FCC specification WIth almost 10 dB to spare without even accounting for
other additiona' losses. Thus, the. commission could relax the reverse link
specification without affecting SOARS operation.

The results of Lucent's Interference analysiS with SOARs systems are attachea as Table , .

..-
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