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Mr. William F. Caton, Secretary
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Dear Mr. Caton:

On Thursday, January 23, 1997, Mr. Randall S. Coleman, Vice President for Regulatory
P.olicy and Law, CTIA, and Mr. David Jeppson, Lucent Technologies, spoke with Rudy
Baca, Sr. Legal Advisor to Commissioner Quello, 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,

r< ~h.i.iJ\JL l\O.h,~
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) m.aJ: 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 MCI (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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Re. ON Dkt 96-228/Wircless Communications Services

Dear Mr Caton:

This is to notify the Commission of an ex pone presentation to the Office of Engineering
and Technology in the above referenced proceeding. The substance ofthe presentation is
retlected in the anac:hcd technical statement.

Please call me should there be any questions.

Very t111ly yours.

~\
~d~~p~~l""''''n'''''-~~-::z-z-----

copy by hand.:
Richard Smith
Bruce Ftanca
Michael Marcus
Tom Mooring

copy by facsimile:
Leslie Taylor



Technical Statement of Lucent Teehnotogieslnc.

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

GN Doeket No. 96-228

January 8. , 997

Lucent Technologies i$ a leading supplier of wireless equipment and technOlogy. and therefore our
Interests are congruent with tl"le stated Objectives of the pending spectrum auction. However. Lucent
Technologies is concerned about tne stringent emissions requirements being proposed for eQUipment
operatIng in the 2.3 GHz band. In particular. the limits being proposea for fixed applications are
virtually unprecedented throughout the wireless Industry, They will substantially Increase the cost of
fiXed wireless systems. thereby deterring the deployment of these types of applicatIOns.

Indeed. the record in this proceeding suggests that high-speed data applications are the most plausible
type of applications that will be offered in this band. Ho""er. these type of systemS WOuld be adversely
affected by the specifications. Sinee the specifications are so stringent, they will disadvantage
wideband solutions necessary for high-speed data, including Internet. applications.

There IS a delicate balance between emissions requirements to prevent Inter-svstem interference. and
the effect those reouirements halle on the cesl size. and compleXIty of communications systems. The
cost of subscriber units in commercial wireless systems is of particular concern, since thi$ drives the
overall cost ot the service to customers. and determines the customer's ability to afford such services.
we present the problem from the two oerspectives as follows.

EqUipment COmpl.xity and Coat P....pectiv.

The effeet ot emIsSions specifications has a marked eHect on many aspects of communications
systems. Those systems which are Intended to be inexpensNe. and available to the general public are
most affecteo by stringent .mtSSions requirements. Therefore, it is mostim~nt that suftieient but not
oVer1y-eonse",atJVe requirements are prescribed. The effect of various lev. of requirements on base
station filter sIZe and cost are presented in Table 1. Comparing the first and second rows. it i! evidet'lt
that the diffefence between an emiSSions specification of 7Q-to10Iog(P} and 43+10Iog(P) causes a
significant difference in the sIZe and cost of the filters. The third row snows what w. believe to be
achievable in ttl. near future USIng advances In filter technology and improved power amplifiers. \NIth
specifications on the order of 10+10Iog(P). future gains wiH not be as dramatic. since different filter
technology is necessary for the more stringent ~uirement.

Table 1 Effect of Emissions Specificatioaon Base Stalion F"~ter Cost
EmiSSIons Specme:ation Filter Q Required Approxmate SiZe PriCe Range

(dee/MHz)

70+1OloQ(P) 10.000 - 20.000 12" x 12" x2" $250· $500
43+101og(P) 3.000 ·4,000 2")(.")(1" $100· $200
43+1010g(Pl 1,000·2.000 1mm x 1mmx Iosmm $1· $2
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The Impact due to the more stringent emiSSions sptc;f:catlons on suoscnoer untlS IS even I":"lore
significant. The 43.10IogW) sQeclficaaon can ce met without special filtering, and tl'lerefore [nere IS
esSentially no filter cost. This maKes the productlon of relatively low cost. affordaOle sucscnoer
termmalS feasible 'NIth higher out-ot-band emiSSion speClficatJons, filtenng would be required ana 1l'lUS
raising the cost of the subscriber unit. However, In oreer to comply to the more stringent soeclficauon of
iO+10109(P) wIthout a sufficiently wide guard bano, a very tngh a filter with such a sharp roll·off
becomes a tremendous design challenge. A technically feasible, though almost equally undeslraole
solution would be (0 improve (ne power amplifier performance. The 70.10Iog(P) out·of·bano emiSSions
requirement translates to a .40dBm reQUIrement at the band edge and thus requmng the amplifier IP3 or
1 dB compression ~Olnt be Increased by as much as 10 dB, Thus a 10 to 20 walt power am!,llfier
Instead of a 2 w,tt amplifier reQuireo for such a low power subscriber terminal would be neeaeo. This
would dnve ttle additional power requIrement by 10 dB and increase the cost by 10 to 30 folds. For the
more !YDlcal medium power applications, where power output on the order of 200mw IS reqUired.
subsenber unit CQst increase would be as significant as 100 fOlds.

Therefore. based on the perspective of equipment complexity and cost. the Commission should reduce
the emissions specifications currently proposed for fixea applications to be conSIstent with the
43+10Iog(P) reQuirement proposed for mobile applicatlol'ls.. Without this redueuon. equipment WIll

simply be too costly to make the spectrum allocation -valuable to the wireless Industry. partieulany for
Wirel,.'lt'lt I'i~ta applicabons.

Interference aetween Systems

In their tld'lnical comments, Primosphere Limited Partnership advocates making the emIssions
specifications even more stringent. Bastd on OUf analYsIS and experience. Luc::ent Teennotogies is of
tne opinion trlal theif analysis addresses very worst case conditions. and that some of the ISsul'nJ)tions
are overly eonseNanve. In addition. the SOARS receiver noise eharactenstia was not rea'lstie in their
analysis.

PrimosPhere limited Partnership stated that the SOARS recelver Noiie Temperature was 200.0 oK.
This resulted in a system Noise Energy of -145.6 dBWIMHz. However. without an expensive
sophisticated cooling mechanism. the NOIse Temperature for any receiver RF front ef1d must exceed the
ambient Thermal Noise Temperature of 290·K. Assumtng the SOARS receiver has a reasonably good
LNA and with the receiver RF front end Noise Figure accounted for. a more rea\istlc assuml'tion for the
SOARS NOise Temperature is atleaSl 2.000, OK. whlen yields a good 10 dB high« noise energy tnan
that previously co~ted by Plimosph,,.. In addition, Primospner. allotted 0.2 dB increase in Noise
Energy which is almost un-measurable. We believe 8 more reasonable assumption should be 2 dB.

Prlmosphere assumed a 10dBWIMHt of EIRP for the FiXed Wireless system (FW$l. This value is
retatively low compared to a realiStic FWS Base Station. and yet muc:h too high tor a SUbscriber's
termanal. Further, in their analysis. no cable ioss. antenna polariZation 10$$. nor any antenna pattern
roll-off due to the use of highly directIVe antenna typieatty used for the FWS were accounted for.

Lucent Technologies also performed an in-depth interference analysiS using an aoproach smlar to that
performed by the Prlmosphere. This analysis shows that the proposed FCC limits art more than
adequate. and Indeed are more stnngent than what is needed for fixed applications. Based on our
analysis, the FWS subscribers termmai having suffteientty low EIRP Ind tr'Ie am.n. oemg highly
directive. thus the 43+10l09(P) out-of-band emissions ~eations would be adequate to prevent
excessive interference into tne SOARS reeeiver. As tar as the FV\IS base station interfeNnca into the
SOARS receiver. our results concluded that. other than a few eJdnneausty worst cases. the interference
energy is suffitiendy low thal the 43+1010g(P) out-of-band .misilons speciftcatiOnS should suffice. In
those few cases where interference may occur. tne COmmission can aJJeviate any harmful effKts of
possible Interference by requirin9 VVCSlFWS and SOARS licensees to mulUaJty coopenate witn eaCh
other and to. where appropriate and reasonable. impl.ment in~rt"ceavoidance techniQUes. such as
antenna position. antenna direcbonality. or extra filtenng. The Commission has resOlVed co~un9
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uses of spectrum tnrough a similar aporoach In Olner areas. see. e.Q.local Mult:colnt Distnoutlon
SeNlce ana Fixed Satellite SeNices. Reoon and Order and Fou,-n Notlce of Proposea RUlemaKlng.
FCC 96·311 (reI. Juiy 22. 1996\. and tnere IS no reason why me same principle cannot be followed here
In snon, !nere IS no oasIs for ,mpOSlng tl'le unrealistic emiSSIon reQuIrements proposed by Prrmosphere.
and the 43+10Iog(P\ reQUirement should be aaeQuale for both fixed and moolle WCS systems..

AS an altemative, the Commission c~n consIder differentiating between the forward ano reverse link of
WCS systems. Our analysis concludeO that Interference Will become a proolem on ttle forward link.
before It becomes a problem on the reverse lini<. Since the reverse link emIssions reQUirement affects
system cost most significantly, tl'\e CommIsSIon coula set more \entent specifications on the rev@f1e linl<
and ImpoSe a Slightly more restrictive reQuirement for the forward Itnk.

Specifically. the CommIssion could impose an emIssions specification on the order of 60+1Olog(P) on
the forward link (this is in line with Cellular ,n·l:)and standards). and 43+~Olog(P) on the reverse link.
Such specIfications would greatly reduce the cost of WIreless systems for this band, but ....ould conanue
to ensure the manageability of inter·system Interference. By taking such steps. the Commission would
In tum increase the appeal and value aftha 2.3GH: spectrum.

c:\afwl\fCC\US\tcc2300a.doc
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Oayjd B. Jeppsen, Esq.
Federal Publie Affairs
DIrector

January 13, 1997

Luaftt Technal ..' •w.-_

Suite 700
900 19'" Street NW.
Wasmngton. DC 20006
reI: 202·530-7050
Fax: 202-530-7007
~i.PPlen@lucent. com

By Hand

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

RECr::'VEO

:JAKJ 3 1991

Re: GN Diet. 96·22S/Wireless Communications Services

Dear Mr. Caton:

On January 9. 1997, a conference call was held between several members ofme Office of
c.l~ineeringand Technology and several RF engineers at Lucent Tectmologies. The
subject maner oithe conference call was Lucent Technologies' January 8Technical
Statement.

Since that lime, we have had discussions with the technical consultants for Primosphere
Limited Partnership. Based on those discussions, Lucent Technologies has supplemented
its January 8 Technical Statement as enclosed.

Please call me should there be any questions.

Very truly yours.

~~~-'--
Enclosure



Richard Smith. OET
Bruce Franca. OET
Ylichael Marcus. OET
Tom Mooring, OET
Jonathan Cohen, WTB
Tom Slanley, WTB*
Rudy Baca. Office of Commissioner QueUo·
Jane Mago, Office ofCommissioner Chong·
David Sidall, Office of Commissioner Ness·
Julius Genachowsk.i. Office of Chairman Hundt·
Jackie Chorney, Office ofChainnan Hundt*

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

• January 8. 1997 Technical Statement ~f lucent 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 Wirele$$ Communications Service (lOWeS")

GN Docket No. 96-228

January 13 1997

The following is a supplement to the January 8. 1991 Teennieal Statement of Lucent Technologies Inc.

Bind Pian/PaIring

Arter technical disC1Jssions wIth Primosphere Limited Pannership, we agree that the WCS spectrum
with SOARs In the middle of the band is unique to spectrum management and represents some
extraordinary technical challenges. A reasonable solution to the threat of harmful interference to SOARs
in the middle band is to allow only fixed services in the WCS spectrum.

Lucent recommends that the WCS spectrum be divided into six ~6)S 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
Loop Paired Wi F
Paired w/ e

C
2315­
2320
Fixed
Voice/Data
unpaired

2320­
2345
SOARs

o
2345­
2350
Fixed
VoiCe/Oata
unpaired

E
2350­
2355
Fixed/Data
Paired wi A

F
2355-
2360
Fixed
'NIre\ess Loop
Paired Wi B

AS Lucent has stated in its comments filed in this proceeding. it is important that the Commission
allocate the band to a s~ific set of serviceS in order to give the industry the certainty it needs to move
the auction fOrwllrd. Thus. Lucent recommends that the band be allocated for the services indicated
above.

By limiting the blodls to fixed services only. the Commission ean help aU.viate the threat of harmful
interference to SOARs in the middle band. The Commission should clarity, that to the extlnt possible.
oper~t"'lIl: In the bands should work with SOARs operators, either directly or through industrY
associations. to coordinate implementation and resolve disputes abOut any interference into the SOARs
spectrum.

em••lan Limits

Lueenrs January 6 Technical Statement explains that the 70 + 10 log (P) emission limit being proposed
for fixed systems is overly re5tridive and that the 43 + 10 log (P) emission limit tor fixed systemsshoWd
be adequate. To the extent that there is harmful interference from fixed WCS systemS to adjacent
SOARS systems. the licensees should be required to tm"tement, where' ap1"Opriatt. certain
interference mitigating techniques. As an alteminive. Lucent suggested that the Commission could
impose a slightly more restrictive limit (60 + 10 log (P» on tne forwara unk of fixed systems.

1
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Subseauenrty, Lucenr and Primosphere EngIneers have dlscusseo their differences. Based on
additional information pro~ided by Primosphere, Lucent has mOdified a couple of assumpuons. The
resulting analysIs indicates that tor fixed applicalions. the 70 + 10 log (P) requirement IS sufficient for
rOfW~rn link operation. On the reverse link. the commIssion could reduce the specificatIon OY at least
'0 dB.

In order to ensure adeQuate protection on the forward link, ttle commission could requIre that tne WCS
services operating in the C and 0 blocks utIlize opposite circular polarization tor their transmIsSiOnS on
the forward link. This approach has been suggested by Primosphere. Howeve,. we do not believe this
to be necessaty tor the reverse links.

Finally, Lucent has seen the filing of Primospl'lere proposing that Section 27.54 of the fules be
ammended to impOse a 100W EIRP limn to fixed stations. Lucent Technologies does not believe that
this limit is required, given the emissions limits already being proposed 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

'NTRODUCTION

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.

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 pattern gain rOtl-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 incfuded. However, we use a number of 2500K 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 al'owable interferer
level would be ..148.4 dBW/MHz.

FWS Forward Link

Consider the Forward Unk of a typical Fixed v*eless System. The EIRP from the
Base Station (BS) ;s 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 It from the base of the
BS ,:::IInt..,na tower where the as antenna is mounted 100 ft above ground. The
distance 0, used for path loss calculation is
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D~;;; 141.4 ft. assuming SOARS antenna is on the ground

Assuming free space. the path loss. L, = 10 log (4 It Os I A )z,

where 1. = 0.4203 ft. the wavelength at 2340 MHz.

L, =-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 BS 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 pattem roll-off
SDARS antenna gain +

16 dBW/MHz
-72.5 dB
-20.0 dB

3.0 dB

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

Interference Noise Energy Allowed -148.4 dBW/MHZ-148.4

Required Out-of-band Isolation -74.9 dB

Thus. this rather conservative approach falls in the ballpark of the -70dB Out-ot-band
Emission proposed by FCC. In addition. we do not indude 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
BS antenna tower. O,:=! 223.6 ft. and thus l.s = -76.5 dB. The directional angle is
such that the SOARS appears outside of the BS antenna main lobe region where the
energy received win be at least 18 dB betow 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 sideklbe. Similarly, the Fixed \Nireless 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 dBW/MHz
·76.5 dB
-1S.0dB

3.0 dB

lnterfering energy from FWS at SOARS receIver -75.5 dBWIMHz

Interference Noise Energy Allowed

Required Out-ot-band Isolation

-148.4 dBW/MHz

-72.9 dB

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

Case 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 1370 ft. That is when the SOARS antenna is in the direction with
pattern roll-off of 2dB below as antenna main beam peak. Thus, O~ :: 1373ft, and
thus ~ = -92.3 dB. Again. the Fixed Wireless system interference to SOARS is
determined as follows:

as EIRP
Minimum path loss
BS antenna pattem rotl-off
as antenna pattern roll-off

SOARS antenna gain

16"dBW/MHz
-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 dBWIMHz

Required Out-ot-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 (55) is nominally 4 dBW/MHz. Due to the highly directive
nature of the SS 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 55 antenna. the
path loss is computed to be -69.5 dB. The Fixed Wireless system interference to
SOARS is determined as follows:

55 EfRP
Path loss
Pattern roU-off
SOARS 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-of-band Isolation -60.9 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 additional losses. Thus. the. commission could relax the reverse link
specification without affecting SOARS operation.

The results of Lucent's rnterference analvsis with SOARs systems are attached as Table 1.

6
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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 D~gital Audio Radio System.

APpAnACH

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

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

INTERFERENCE ANALYSIS

Without an expensive sophisticated cooling mechanism, the Noise Temperature for
any receiver RF front end must exceed the ambient Thermal Noise Temperature of
29C n~(. ~ssuming the SOARS receiver has a reasonably good LNA and with the
Receiver RF front end Noise Figure accounted for. it is rather realistic to assume a
2.000. oK of SOARS Noise Temperature, which translates to 33 dBK.

Thus. the SOARS system Noise Energy = -228.6 dBW/K-Hz +33 dBK
or -135.6 dBWIMHz.
or -2.754 E-14 WIMHz.

In order to allow for a 2 dB increase on the Interference Noise Energy budget for an
average SOARS receiving system. -133.6 dBW/MHz: ( or 4.365 E-14 W/MHz) is
allowed. This results in a delta of 1.611E-14 WIMHz or -137.9 dBW/MHz Allowed
Interference Noise Energy.

FWS Forward Unk

Consider the Forward Link of a typical Fixed Wireless System. The EIRP from the
Base Station (85) is typically 16 dBW/MHz. Based on the directional antenna pattern
look angles and distances, 3 cases are examined here.

7
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Case 1. Assume that the SOARS antenna is approxImately 100 ft from the base of the
BS antenna tower where the BS antenna IS mounted 100 ft above ground. Tne
distance Os used for path loss calculation is

Os =141.4 ft. assuming SOARS antenna is on the ground.

Assuming free space. the path loss, '-s = 10 log (4 7t Os I;" )L,

where). =0.4203 ft, the wavelength at 2340 MHz.

L, =-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 Slaelooe 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
int~rference to SOARS is determined as follows:

as EIRP
Minimum path loss
Minimum as antenna pattern roll~ff

SOARS antenna gain +

16 dBWIMHz
·72.5 dB
·20.0 dB

3.0dB

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

Interference Noise Energy Allowed -137.9 dBWIMHz

Required Out·of-band Isolation -63.4 dB

Comparing this number to the ·70 dB Out·of-band Emission proposed by FCC, this
worst.case analysis meets the proposed FCC specification with at least 6.6 dB to
spare. This is a rather conservative number considering there are other additional
los~=: ::.::h as cable loss and antenna polarization toss etc. which would amount to
additional 4 dB of additional margin and thus relax the out.af band emission
requirement to 60+10Iog(p).

Case 2. let's double the distance between the SOARS antenna and the base of the
as antenna tower. Os =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 will be at least 18 dB beiow that from the as antenna main beam
peak. The gain reduction could be even greateyt the region between the main lobe
and the first sidelobe. Similarly. the Fixed Wirek!ss system interference to SOARS is
determined as foUows:
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BS EIRP
Minimum path loss
Minimum 8S antenna pattern roll-off
SOARS antenna gain +

16 dBW/MHz
-76.5 dB
-18.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver -75.5 dBW/MHz

Interference Noise Energy Allowed

Required Out-of-band Isolation

-137.9 dBW/MHz

-62.4 dB

Comparing this number to the 70 dB isolation proposed by FCC. this worst-case
analysis meets the proposed FCC specification with more than 7.6 dB to spare.
Similarly, by adding the possible cable loss and antenna polarization loss etc.,
additional 4 dB of margin is realized and thus the out-of band emission requirement of
60+1nln~t.p} is more than adequate here.

Ca•• 3, Assume that the BS antenna is not down tilted. In order for the SOARS
antenna to be seen at the FWS as antenna near main beam region. the distance
would be at least 1370 ft. That is when the SOARS antenna is in the direction with
pattern roll-off of 2dB below 85 antenna main beam peak. Thus. Os =1373ft, and
thus L, =-92.3 dB. Again. the Fixed Wireless system interference to SOARS is
determined as follows:

as EIRP
Minimum path loss
as antenna pattem roll-<lff
BS antenna pattern roll-off

SOARS antenna gain -+

16 dBWIMHz
-92.3 dB

-2.0 dB
-2.0 dB

3.0 dB

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

tntelference Noise Energy Allowed -137.9 dBW/MHz

Required Out-of-band 'solation -64.4 dB

Comparing this number to the ·70 dB isolation proposed by FCC. there is a 5.6 dB of
margin in case. However. with additional cable loss and antenna polarization loss
accounted for. the isolation required is well within the 60dB region. Again, one should
be convinced that 60+1 Olog(p) is sufficient.

9
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FWS Reverse Link

Let's now consider the Reverse Link of a typical Fixed Wireless System. The EIRP
frol"i. ~~..: ~:.Jbscriber Station (55) is nominally 8dBW/2.5MHz. or 4 dBW/MHz. Due to
the highly directive nature of the 55 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 55 antenna. the path loss·is computed to be -59.5 dB. The Fixed Wireless system
interference to SOARS is determined as follows:

55 EIRP
Path loss
Pattern roll-off
SOARS 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

-137.9 dBW/MHz

Required Out-of-band Isolation -50.4 dB

Comparing this number to the 70 dB isolation proposed by FCC, this meets the
pro~':'-:~~ FCC specification with almost 20 dB to spare without even accounting for
other additional losses. Similar to the above analysis for the forward link. by adding
the possible cable loss and antenna polarization loss etc.• additional 4 dB of margin is
realized and thus the out-of band emission requirement of 50+1 Olog(p) is more than
adequate here.

Comparison to Prlmosphe,. Interference Analysis

According to the response letter from Pnmosphere to FCC. the SOARS receiver Noise
Temperature was assumed to be 200.0 OK. This resulted in a system Noise Energy of
-145.6 dBW/MHz. wh;ch yielded a good 10 dB more conservative number than that of
a practical receiVing system.

The allowable 0.2 dB increase in Noise Energy is almost un-measurable because an
average spectrum analyzer has resolution of 0.' dB. We believe a more reasonable
assumption would be 2 dB, and have used that in the above computation.

...
Primosphere assumed a 10 dBWIMHz of FWS EIRP, without accounting for any
panem roll-off due to a high directivity antenna typically used for the Fixed Wireless
systems and/or other mis-match VSWR gain drop or antenna polarization gain drop.
The link bUdget is summarized below:
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FWSEIRP
Path loss at 100ft
as antenna pattern roll-off
SOARS antenna gain +

10 dBW/MHz
-69.2 dB

0.0 dB
3.0 dB

Interfering energy from FWS at SOARS receiver -56.2 dBW/MHz

Interference Noise Energy Allowed -158.6 dBW/MHz

Required Out-of-band Isolation -102.4 dB

Comparing this number to the 70 dB isolation proposed by FCC, Primosphere
suggested that an additional isolation of 32.4 dB should be required. Based on their
assumptions. a -89.4dB ( or approximately -90 dB) Out-of-band emission is proposed
by pnmosphere. Lucent Technologies believes this is too conservative as expressed
above.

11
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1919 M Strut, N.W.
I.oamm
WubiqtaD, D.C. 10'54

Ra: GN Docklt No. H-22I (Winl- eo••aicatiou Sema)
NMllIgrtgn pC EJ PIP. 'menteUp,

Dear Mr. CatDD:

Purnac to Scctioo 1.1206(a)(2) of m. COIIUDiuioD', ru1eI, uodftcadaa .. b..-by aubmi=d that the
unciIrIiped, to&cdw wtth ~jv Sbah ID.d &obat Powws of MC, met witb m.aabera of the
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ofEDaiD--. ad TecImololY).
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nIdonwil» liCllDlC we fJaibiIity of_ IIlCI flaibWly to pIftidaD ad diIApcJ.. AUKhIdh.­
is a copy ofma plWCUrw:iea mllaiall UMd by Mel in today', iIlMliq.

The ConuDiuiGll atatf IIkacl bow 1M prupoII1 oudinecllll MC's prtaaItIIiDD could ."omm tba
..... of public Idly. In nspon.., we DClIId dIIllGIIIC of tbc public II!a)' IGd1:iaI bid IWId ....
rICCII'd IbM au 2.3 OHZ bud '"'DOtpmic:ailrty AirId to tblir..u ud... til." wGUW pn&r ..
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MC1 Background I Summary

• Mel as proponent of nationwide pes Licen...

• MCI'I current wire'... strategy (relale/interconnection)

• Mel's interest in the WCS rut.making

• Opponents claim nationwide licensing just won't work

• Opportunity for the FCC to try nationwide licensing

J

wa....P*'i'fJGiWiUotlWiollwtda Iu-RIII mtt.PCS na!qmelcinc:~dy, Me! edaptMl
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... * Principal Benefit of Nationwide
Me Licensing

• Additional facilities-based competition

- Whol...'. or mtratruetunt Ie.
- SeNtCe proVidera and oontanl providera
- Categorial .re not mutually udUlive

•

AdditMmal~1iGG wou1.ll t. paCT"I.'
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.. *' Specific recommendations for 2.3
MCI GHz WCS auctions

• Nationwide license for 30 MHz of spectrum

- F=1eIibIty to man.;. cMploymllftt and In~retlce

- Slgtlifteant econom_ fit ..Ie to tt1. ~t'O¥i"of ln1rUtrUaIY"
eqWlptMnt

• Licen..e may structure DUlin... relationlhip. in any
re.sonable manner, subject to an obligation to make
capacity reasonably available to other provid.rs of
....rvices· and 'contenr

- Irrterconnedlon and aaee. to ttl. wcs °lnfrlltruc:eu,.· "'ould "
CO""'nt~ ttl. CYtTent fr8mWlOriI:.

• NIIiaIrwtU licca. Car 30 MHz orIPIGftIIII.
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buI~ ICI'OU m. COIIIIII'Y. Il"baIf. -m;"'lz. mr-t'1nDC& men·......t problau uG
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• er.dly IPIIkinI. W.:IGDwUM~WllUldbe....aib18 tar JllWwidirIIlft tClici_
iDtr.aIa'u=n.-..bi1cthe~uA'" ~lCI'Wlcel_~ di'C's•• iII ....det&il~

•~__to theWcs~"sbaaJcl becouiJtalt with t=ClIft'IIll

rqaIa&ary fl.' nark.


