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Ex Parte Contact: CC Docket No. 96Mmendment of the
Commission’s Rules to Establish Part 27; the
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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,

Katherine Harris
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GN Docket No. 96-228 - Proposed 2.3 GHz Allocation
L 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 fixed services (fixed wireless loops, or fixed data) may 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.



MCl Communications
Cerporgtion

1801 Pannsylvania Avanue, NW
Washington, OC 20006

December 19, 1996

William F. Cazon, Secremry

Fedemal Communicmiions Commission
1919 M Strest, N.W,

Room 222

Washingtoo, D.C. 20554

Ra: GN Dockst No. 96-228 (Wircless Communications Service)
Natification of Ex. Parts Presantation.

Dear Mr. Caton:

Pursuant to Section 1.1206(a)(2) of the Commission’s ruies, notification is hereby submired that the
undersigned, together with Rajiv Shah and Robert Powers of MCJ, met with members of the
Commission’s staff (Walter Strack, Mika Savie, Josh Roland and Matthew Moses of the Wireless
Telecommunicarions Buresu, Jonsthan Coben of the Mass Modia Buress, and Tom Mooring of the Office
of Enginescing and Technology).

The purposs of the mesting was to present MCI's views on the issuss raised in the Commission’s Notice
of Proposed Rulemaking in GN docket No. 96.228, and 0 outline MCI’s proposal for s single 30 MHz
nationwide license with Daxibility of use, and flaxibiliry to partition and dissagregste. Attached hereto
is a copy of the prescutation materials used by MCI in todsy’s mesting.

The Commission staff asked how the proposal outlined in MCI's presentation could accommodass the
nesds of public safey. 1n responss, we noted thas some of the public safery eatities bad stated on the
record tha the 2.3 GHZ band was not pervicalarly suiced to their needs asd that they would prefer a set
asids in the vicinity of $00 MHz, whers equipment is moee readily aveilable end fuil mobility networks
can be construatad at 2 lower cost. Consistent with the framework envisioned by MCI, 3 pationwide
licapsce could provids an efficicnt infrastructurs to serve many of the needs of public safety users. We
reconunended that the Commission simply sdopt & requirenent thaz the lioenses serve the nseds of public
safety users, without mandating perticular tachnology or capacity requiremients; this nesd be no more
detailed than, for exsmple, Section 100.53 of the Commission’s rules, which requires DBS licensess to
serve Alasks and Hawaii where such service is tachnically feasible.

Sincersly,

¢¢ (w/sncl):

Walter Strack Mika Savir
Jash Roland Matthew Moses

Joasthan Cohen Tom Mooring
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ﬁr Principal Benefit of Nationwide
Licensing

¢ Additional facilities-based eompetftion

- Whalesale cr infrastructure level
- Service providers and contant providers
~ Categoriss are not mutuaslly exclysive

Additional compatition would be possible:

- a1 the “wholemls” or “infrastrucrnare” level (currendy served by the major CMRS carriars including
AT&T Wirelags, Primeco, Sprnt PCS, and mors specisiiasd scrvics providers ARDIS, RAM oc.)

— at the “sexvice provider lavel (curramly sarved by CMRS easriers, agents, resellers, others)

Opportunities to panicipate in infrastructure buildout (as sublicansess, franchisess oc pertitionsss), aad ¢s
scrvice provider/content provider (resclier, agent, valuc-added merchendiser) arc not mutaally exclusive

. mumwrcsmqmummmuwmm
based competition would serve the public interest



MIC3 Background / Summary

s MCI as proponent of nationwide PCS Licenses

« MCl's current wireisss strategy (resale/interconnection)
MCl's interest in the WCS rulemaking

Opponents claim nationwids licensing just won't work
Opportunity for the FCC to try nationwide licensing

[ J

MC! was & proponent of astionwids licensing n the PCS rulemaking; subsoquently, MCI sdoptad o
resale/interconnection sustagy for wiralces setvices

MCI's intarest is this procceding 15 not 85 & potential bidder for spastrumm licenscs, but 23 & prospective
customer and “vatus added merchandiser” of wireless services and capacity the licsuses(s) will provide.

Mazy of the commentare in this procasding merely reiterats their opposinon to nationwida licensing. For.the
moRk part, thess commanters have failed « give adequets considaration to changss in both the wireisss sarket
and in the FCC's regulstory framework, which combins to mske tus an approprists tims (o consider natisawide
Leansing.

* Nationwide licassing would be consistent with mandate to utilizs verious suction techniques.

* This auction presents an opportunity 1o make a sigaificant step, without major risks, toward new spectrym
manspenantiechniques.

* Natiomende licansing would be particularty well-guited to this band, for roasons cxplained beiow.



> Specific recommendations for 2.3
GHz WCS auctions

o Nationwide license for 30 MHz of spectrum

~ Flexibiity 10 mensge depioyment and interfersnce
- Significant economies of souie to the providers of infrastructure

egquipmant
o Licensee may structure business relationships in any
reasonable manner, subject to an obligation to make
capacity reasonably svailabie to other providers of
“services” and "content’

- imerconnecton and access ta the WCS *infrastructure’ should be
Consiatant with the cufrent framework.

® Natiorrends license for 30 MHz of specoum

memﬁmﬂmmmmmMWWor
base infrastructure across the country. It aleo halps minimize misrference mapagemont problems and
provides cconemies of scale to providers of infrastructure equipment.

® Affiord \he liccnsee flexibility 15 sructure busioess relationsiiips in any ressonable manner, provided
that capeeity (8ot just sublicenses of spectramn or goographic ares), is resasusbly svsilable w other
providers of scrvicas and cantam, sllowing for scrvics or content competition.

® Brosdly spesking, 1ha nenonwidc licensss wauld be responsible for previding an e(ficiam
infiasoructurs, while the icansec and othery provide scrvices and content, discussed in roove detail belew

* Intercemmection and aocess to the WCS “infrasucture™ should be consistent with the cusrent
regulatory Sumewerk.



..... -+ Specific recommendations for2.3
GHz WCS auctions (cont'd)

~ Capactty couid be provided on @ "carrigrs’ carrier” beas, or in other
rsasongdle snd hongscrminatory manner
o Opportunities for smail businesses and other designated
entities to participate will exist, without need for special
provisions in the auction rules

i mhwmmmmmam«mmdmmm
“infragructure provider”, not dissimilar to the “carriers’ casrier” conespt, although in this casc the
“mﬁ'mw could also be & retail service or conzenr providex, either direcxly or through a

* The opportunity for small businesscs and ocher desigusted entities to penicipaze, both as
sublicensecs/franchisees of spectrum rights and as recail providers of products and services, will exist.
There is no need to maks spocial provisions for dup:mmddummeuﬂmmlu.



iiCT Permitted Services

o Commenters desire to provide a range of new services

~ Fized and ‘temporary fxed” services for duta and voice
- Limmed mobiity (low -tier with ne high-epeed handofl)

o Regulatory proscription of full mobility may not be
necesssary

Pamined Servicsr:

To tha extent the Commusaion believes is is naccsesry to limit the range of permisaible servicas, the
allocazion of this spectrum for fixed, temperury fixed and/or lowstier mobility services appears
feascuzble. There appesrs w be a significant inzerest in provision of voice ynd high spead data services,
including wireicss local loop and wirelcss Ioiusrner sccess,

Limiting the flexibility of the spectrum to thase types of services/applieations would be conducive to
manviacturing efficiencies nssdad o maie these scrviees affordable to the general public.

* Thus point was madc by various mapufacturers who resposded (o the NPRM (Alcatel, DIC, Lucent
and Moterola).

* The PCS suctions, both broadband and nxrrowbend, have made ample speecrum svailable for mobility
applicatioas.

Liniring the permissible use to fixed or low-tisr mobility servicss would also mitigate tachaical concerns
such 38 spectrum shering, interference, ete. and slso promote domestic-international intaroperbility.

As a practical matisr, such a [imitation may not bs ncoessary, if the Groadband spectrum cap is preserved.
In major metropeliun arcas, the WCS licenmae is likely to be the sixth (ar even the ajnth or tenth)
broadband entrant. It is difficult to eavision a visble busincss plan premised on “more of the same” high-
ticr mobility, tar more likaly i 2 more spucializad (voice, daxg, or both) service with broad geographic
coverags.



A&l Band Plan

o Full 30 MHz needed to delivar ubiquitous, quatity
s@rvices

e Rough parity with CMRS bandwidth
o Fragmentation would risk making services non-viable

For the kind of seevices described, a full 30 Mz of spectrum, 15 MEHZ aach way, sppesrs 10 be the
minizmum hendwidth capable of delivering & wide renge of digital serviccs, from “wirs-lins™ quality
voice 1o high-speed Intemet secess.

» Making 30 ME{z ovailabls to s single licenses would a)so provide parity with the A. B, CPCS
licensses, and rough parity with the ceilulsr carricrs.

. meaﬂmgninnbluhumhu 10, S, or even | MHz (a3 suggestad by some
commenters) would liksly render the allocation largsly unusabls, especially if licansss were awarded for
multiple geographic areas.



M"ET Build-Out Réquirements

« If necessary at all, should be based on percentage of
population served

o Given lack of technology development, extended
buiidout period shouid be available

+ "Substantial service® requirement may be sufficient
protection against warehousing

For a national lizense, the best (sad perhaps anly realistic) say to speeify thess requirements would be
bascd on percentage of population scrved as a fimetion of timc.

It is important 10 besr in mind the unique practical constrains associsted with this band; unliks PCS a1
1900 MI{z, thera bas bean no opportunity for the “infraseructire” providers and equiprasnt vendors w
begin the process of developing and manufscturing equipment. It will take some usme to dssign the
hardwarc and maks it avgilable in quantity and, concurrently, 1o obtain financing nceded to tuild the
infrastructure.

Ata mmiman, there should be a requirement that “substamial acrvics” bs rendered o the public during
e latter half of a-ten year license teym.



ficT License Eligibility

« Exclude facilities-basad providers in their respective
gervice areas

o Public will derive benefit from apportunity to acquire
services from additional facilities-based providers

o Incumbents have incantive to deny access to potential
competitors or to marginalize the use of spectrum

Promation of facilitiss-based competition is important, to ensure that consurmers have the brosdest
possible arrxy of cheicss mnong servics providers. For this reasen, we recomenend that thoss entities
which siraady have facilities-bascd capability, either wired or wircisss, bs excluded from sligibility 10 bid
(orto hold a “sublicense™ or “(ranchise™), but caly within their licenscd/frenchised service ereas.
Flexibic geographic partitioning in this bend (and m CMRS) will mesn that no onc 13 nocessarily
preciudad Som accessing spactrum nesded to expand their sarvics arcas.

* Incumbeat LECs and cable systam operators have their own facilitiss-based capability, 1n the (orm of
copper, coaxial cable and/or fiber

* Broadband CMRS lLicensase already poescss, or can purchsse via action er in the secondary markst,
spectrum sufficient to meat theit needs.

* There is no nead for & rural LEC cxemption, given their exisung pertitioning rights in the CMRS
bends. ‘

* Nooc of the eligibility restnctions conmerated above would prevent any entity from participsung 66 &
sarvics provider ot comtent provider aaywhers; the eligibility restrictions oaly affect the nght to hold the
license or otherwise exarciss coatrol over the specuum.

Allowing these satities to hold licanees for move than 45 MHz of broedbend spectrum = existing cap ~
would give them the means to control the pace of buildous, and o ploy infrastructures that supportad
products snd services which were complementary to, not competitive with, their sxisting ofarings.

Tha public interost is bent served by the availability of facilities-based talocornmpunicstions and
information ssrvices from & wide range of competing supplisrs. Given the inherent scarcity of spectruz,
rules which permit thoss wihio alresdy control acecss into homes, business (end vehicles) to acquire
control of sdditional spactrum wouid bs contrary to the ovarall public interest.
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David B. Jeppsen, Esq. Suite 700
Fedsrai Puduc Affairs 900 19" Strest NW
Qirector

wasnington. DC 20006
Tel: 202.530-7CS0
Fax: 202-530-7007
dieppsen@lucent.com

Januarv 8. 1997
By Hand

Mr. William F. Caton 2
Acting Secretary

Federal Communications Commission

1919 M Street, N.W. o
Room 222 -
Washington. D.C. 20544 =
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Re. GN Dkt 96-228/Wireiess Communications Services

Dear Mr. Caton:

This is 1o notify the Commission of an ex parfe presentation to the Office of Engineering

and Technology in the above referenced proceeding. The substance of the presentation is
retlected in the amached technical statement.

Please call me should there be any questions,

Very truly vours,

\
avid B. Jeppsen 3 §

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

copy by facsimile:
Leslie Taylor



Lucent Technologies

Bed Labs nnovertons
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 8, 1997

Lucent Technologies is 3 ieading supplier of wireless equipment and technology. and therefore our
interests are congruent with the stated objectives of the pending spectrum aucton. However. Lucent
Technologies is concerneg about tne siringent emissions requirements being proposed for equipment
operating in the 2.3 GHz band. In particuiar, the limits being proposed for fixed applications are
virtually unprecedented throughout the wireless industry. They will substantially increase the cost of
fixed wireless systems, thereby detemng the deployment of these types of applicatons.

indeed. the record in this proceeding suggests that high-speed data applicauons are the most piausible
type of applications that will be offered in this band. However, these type of systems wouid be adversely
affected by the specifications. Since lhe specifications are so stringent, they will disadvantage
wideband solutions necessary for high-speed data, including Intemet. applications.

There is a delicate balance between emissions requirements to prevent inter-system interference, and
the effect those requirements have on the cost. size. and compiexity of communications systems. The
caost of subscriber units in commercial wireless systems is of particular concern, since this drives the

overall cost of the service t0 customers, and determines the customer's ability to afford such services.
We present the probtem from the two perspectives as follows.

Equipment Comptexity and Cost Perspective

Tne effect of emissions specifications has a rnarked effect on many aspecis of communications
systems. Those systems which are intended to be inexpensive. and available to the generai pubtic are
most affected by stningent ermssions requirements. Therefors, it is most important that sufficient. but not
overlyconservative requirements are prescrived. The effect of various levels of requirements on base
staton filter size and cost are presented in Table 1. Comparing the first and second rows, it is evident
that the difference between an emissions specification of 70+10log(P) and 43+10log(P) causes a
significant difference in the size and cost of the fiiters. The third row shows what we believe 1o be
achievabie in the near future using advances in filter technology and improved power ampiifiers. \With

specifications on the order of 70+10log(P), future gains will not be as dramatic, since different filter
technology is necessary for the more stringent requirement.

Table 1. Effect of Emissions Specificatiocoson Base Station Filter Cost

T Emissions Specification Filter Q Required Approximate Size Price Range
{(dBe/MHZ)
70+1 MP) 10,000 - 20,000 127x127x2 $250 - $500
43+10log(P) 3,000 - 4,000 x4 x 1" $100 - $200
43+10l0g(P) 1,000 - 2.000 1M X 1M X mnm $1-82

1
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The impact due to the more stringent emissions specifications on subscriber units 1s even mere
significant.  The 43+10log(P) specificanon can te met without speciai filtering, 3nd therefore tnere 1s
essenually no filter cost. This makes the production of reiatively low cost. affordadbie subscriber
erminals feasible  With higher out-of-band emission specifications, filtenng would be required ang thus
raising the cost of the subscriber unt. However. in oroer to comply to the more stringent specificauon of
70+10log(P) without a sufficiently wide guard bang, 2 very mgh Q filter with such a sharp roll-off
becomes a tremendous design chailenge. A technically feasible, though aimost equally undesiradte
soiution would be to improve the power amplifier performance. The 70+10lag(P) out-of-bang emissions
requirement transiates to a -40d8m requirement at the band edge and thus requinng the amplifier IP3 or
1 dB compression point be increased by as much as 10 dB. Thus a 10 to 20 waRrt power amptfier
instead of a 2 walt ampiifier required for such a iow power subscnber terminal would be needed. This
would dnve the additional power requirement by 10 dB and increase the cost by 10 to 30 foids. For the

more typical medium power applications, where power output on the order of 200mwW is reguired.
subscnber unit Cost increase wouid be as significant as 100 foids.

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+10log(P) requirement propased for mobile applicatons.. Without this requcton. equipment wil

simply be tco costly to make the spectrum allocation vaiuable to the wireless industry, particulany for
wirelaee Aata applicabons.

Interference Betwesn Systems

In their technical comments, Primosphere Limited Partnership advocales making the emissions
specifications even more stringent. Based on our analysis and experience. Lucent Technologies is of
the opinion that their analysis addresses very worst case conditions. and that some of the assumptions

are overly conservanve. In addition, the SDARS receiver noise characteristics was nat realistic in their
analysis.

Primosphere Limited Parnership stated that the SDARS receiver Noise Temperature was 200.0 °K.
This resulted in 3 system Noise Energy of -145.6 dBW/MHNz. However. without an expensive
sophisticated cooling mechanism. the Noise Temperature for any receiver RF front end must exceed the
ambient Thermal Noise Temperature of 290 °K. Assuming the SDARS receiver has a reasonably good
LNA and with the recerver RF front end Noise Figure accounted for, a more reatistic agsumption for the
SOARS Noise Temperature is at least 2,000, °K, which yields a good 10 dB higher noise energy than
that previousty computed by Primosghere. In addition, Primosphere aliotted 0.2 dB increase in Noise
Energy which is aimost un-measurable. We believe a more reasonable assumnption shouid be 2 dB.

Primosphere assumed a 10dBW/MH2 of EIRP for the Fixed Wireless system (FWS). This vaiue s
relatively low compared to a realistic FWS Base Station. and yet much tco high for a subscriber's
terminal.  Further, in their analysis, no cable ioss. antenna polarization loss, nor any antenna patern
roli-off due to the use of highly directive antenna typically used for the FWS werte accounted for.

Lucent Technologies also performed an in-gepth interference analysis using an approach similar to that
performed by the Primosphere. This analysis shows that the proposea FCC limits are more than
adequate. and indeed are more stringent than what is needed for fixed applications. Based on our
analysis, the FWS subscribers terminal having sufficientty fow EIRP and the antenna being highly
directive. thus the 43+10log(P) out-of-band emissions specifications would be adequate to prevent
excessive interference inta the SDARS recever. As far as the FWS base station interference inlo the
SDARS receiver, our resuits concluded that. other than a few extraneously worst cases, the interferencs
energy is sufficiently low that the 43+10l0g(P) out-of-band emissions specifications shouid suffice. in
those few cases where interference may occur, the Commission can alleviate any harmtul effects of
possible interference by requiring WCS/FWS and SDARS licensees to mutually cooperate with each
other and 10, where appropriate and reasonable, implement interference avoidancs techniques, such as
antenna pasition, antenna directonality, or extra fitering. The Commission has resolved compeung

2
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uses of spectrum through a similar approach in other areas. see, e.g.local Multipoint Distnouton
Service and Fixed Satellite Services, Report and Order and Fourn Nouce of Proposea Rulemaking.
FCC 96-311 (rel. Juiy 22. 1996), ana there 1s no reason why the same principie cannat be followed here.
In shon, tnere 1s No dasts for IMposing the unrealistic emissiON requifements proposed by Frimosphere,
and the 43+10log(P) requirement should be adequate for both fixed and mopie WCS systems..

AS an altemative, the Commission can consider differentiating between the forward ang reverse link of
WCS systems. Our 3nalysis concluded that interference will become a prodlem on the forward link,
Defore # becames a problem on the reverse iink. Since the reverse iink emissions reauirement affects
system cost most significantly, the Commission could set more lenient specifications on the reverse tink
and impose a slightly more restrictive requirement for the forward hnk.

Specifically, the Commission could impose an emissions specification on the order of §0+10log(P) on
the forward link (this is in ine with Cellular in-band standards), and 43+10log(P) on the reverse iink.
Such specifications would greatly reduce the cost of wireiess systems for this band, but wou!d continue

10 ensure the manageability of inter-system interference. By taking such steps, the Commission wouid
in turmn increase the appeal and value of the 2.3GHz spectrum.

cafwhfecius\fee2300a.doc
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Dol Lot rovmancrn

David B. Jeppsen, Esq.
Federal Public Aftairs
Director

Suite 700

300 19" Stlreet N.W.
washington, DC 20008
Tal: 202-530-7080
Fax: 202-530-7007
dieppsen@Iucent.corn

January 13, 1997

By Hand HE{;F!VFD

Mr. William F. Caton JAN 13 1997

Acting Secretary

Federal Communications Commission FEUERL COMMUNICATIONS COMMISSIT:.
1919 M Street. N.W. OFFWE OF ECCRETARY

Room 222

Washington, D.C. 20544

Re: GN Dkt. 96-228/Wireless Communications Services

Dear Mr. Caton:

On January 9. 1997, a conference cail was held between several members of the Office of
cugmneering and Technology and several RF engineers at Lucent Technologies. The

subject matter of the conference call was Lucent Technologies’ January 8 Technical
Statement.

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

Please call me should there be any questions.

Very truly yours,

§ %
avid B. Jeppst¢

Enclosure



Copy vy uand:

Richard Smith. OET

Bruce Franca. OET

Michael Marcus. OET

Tom Mooring, OET

Jonathan Cohen, WTB

Tom Stanley, WTB*

Rudy Baca. Office of Commissioner Quello*
Jane Mago, Office of Commissioner Chong*
David Sidall, Office of Commissioner Ness*
Julius Genachowski. Office of Chairman Hundt*
Jackie Chorney, Office of Chairman Hundt*

copy by facsimile:

cesue Taylor, Counsel to Primosphere
Robent Ungar, Counsel to Primosphere

* January 8. 1997 Technical Statement of Lucent Technologies is also enclosed
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Supplemental Technica! 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 3 supplement to the January 8. 1997 Tecnnical Statement of Lucent Technologies Inc.

Band Plan/Pairing

After technical discussions with Primosphere Limited Partnership, we agree that the WCS spectrum
with SDARs in the middle of the band is unique to spectrum management and represents some

exvraordinary lechnical 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 (8) 5§ MHz bands, A,.B,C.D.EF as shown
below:

2.3 GHz Band Plan
A B C 2320- D E F
2305- 2310- 2315- 2345 2345- 2350- 2355-
2310 2315 2320 SDARs 2350 2355 2360
Fixed Wireless Fixed/Data Fixed Fixed Fixed/Data  Fixed
Loop Paired w/F  Voice/Data Voice/Data Pawred w/ A  Wireless Loop
Paifed w/ € unpaired unpaired Paired w/ B

As Lucent has stated in its comments filed in this proceeding, it is important that the Commission
allocate the band to a specific set of services in order to give the industry the certainty it needs to move

the auction forward. Thus, Lucent recommends that the band be allocated for the services indicated
above.

By limiting the blocks to fixed services only, the Commission can heip alleviate the threat of harmful
interference to SDARs in the middle band. The Commission shouid clarify, that to the extent possible,
operat~re in the bands should work with SDARs operators, ether directly or through industry

associations, o coordinate implementation and resoive disputes about any interference into the SDARs
spectrum.

Emission Limits

Lucent's January 8 Tectinical Statement explains that the 70 + 10 log (P) emission limit being proposed
for fixed systems is overty restrictive and that the 43 + 10 log (P) emission limit for fixed systems shouid
be adequate. To the extent that there is harmful interference from fixed WCS systems to adjacent
SDARS systems, the licensees should be required to implement. where appropriate, certain
interference mitigating techniques. As an alternative. Lucent suggested that the Commission coukd
impaose a slightly more restrictive limit (60 + 10 log (P)) on the forward link of fixed systems.

1
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Subsequently, Lucen: and Primosphere Engineers have discussed their differences. Based on
additional infermation provided by Primosphere, Lucent has moaified a couple of assumptions. The
resulting analysis indicates that for fixed applications, the 70 + 10 log (P) requirement i1s sufficient for

forwarn hnk nperation.  On the reverse link, the commussion couid reduce the specification by at least
10 dB.

in order to ensure adequate protection on the forward link, the commussion could requuie that the WCS
services operating in the C and D blocks utlize opposite circuiar polarization for thesr transmissions on

the forward tink. This approach has been suggested by Primosphere. However, we do not believe this
to be necessary for the reverse links.

Finglly, Lucent has seen the filing of Primospnere proposing that Section 27.54 of the rules be
ammended to impose a 100W EIRP limit to fixed stations. Lucent Technologies does not beiieve that
this imit is required, given the emissions limits already being proposed by the Commssion.

The resuits of Lucent's interference analysis with SDARs systems are attached as Table 1.
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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 Sateliite Digital Audio Radio System.

APPRAACH

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 SDARS 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
SDARS 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

Primosphere indicates that the SDARS 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 included. However, we use a number of 250°K for a
worst-case analysis. This translates to 24dBK.

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

Lucent aiso believes that a 1-2 dB allowable noise rise is reasonable for the SDARS

noise floor from a WCS interferer. For a 1.5 dB noise rise, the allowable interferer
level would be -148 4 dBW/MH2.

FWS Forward Link

Consider the Forward Link of a typical Fixed Witeless System. The EIRP from the

Base Station (BS) is typically 16 dBW/MHMz. Based on the directional antenna pattern
look angles and distances, 3 cases are examined here,

' Case 1, Assume that the SDARS antenna is approximately 100 ft from the base of the

BS antenna tower where the BS antenna is mounted 100 ft above ground The
distance D, used for path loss calculation is

3
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D, = 141.4 ft, assuming SDARS antenna is on the ground.

Assuming free space, the pathioss, L,=101log {4 n D/ 1),
where i = 0.4203 ft, the wavelength at 2340 MHz,

L, =-72.5 dB.
Even if the BS antenna is tilted down as much as 5 degrees towards the ground and,
at such a close distance, the SDARS antenna is at a directional angie outside of the
first sidelobe region. Based on the BS antenna pattemn, the gain at such look angle is

more than 20 dB below that of the main beam peak. The Fixed Wireless system
interference to SDARS is determined as follows:

BS EIRP 16 dBW/MH2z
Minimum path loss -72.5dB
Minimum BS antenna pattern roll-off -20.04dB
SDARS antenna gain + 3.04dB

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

Interference Noise Energy Allowed -148 .4 dBW/MHz-148.4

Required Out-of-band isolation -74.9dB

Thus, this rather conservative approach falls in the ballpark of the -70dB Out-of-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 SDARS antenna and the base of the
BS antenna tower. D, = 223.6 f, and thus L, = -76.5 dB. The directional angle is
such that the SDARS appears outside of the BS antenna main lobe region where the
energy received will be at least 18 dB below that from the BS antenna main beam
peak. The gain reduction could be even greater at the region between the main lobe

and the first sidelobe. Simiiariy, the Fixed Wireless system interference to SDARS is
determined as foliows:

4
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BS EIRP 16 dBW/MHZ

Minimum path loss -76.5dB
Minimum BS antenna pattern roll-off -18.0dB
SDARS antenna gain + 3.0dB

Interfering energy from FWS at SDARS recewver  -75.5 dBW/MH2z

Interference Noise Energy Allowed -148.4 dBW/MHz

Required Out-of-band Isofation -72.9dB

Again, this number is comparable to the 70 dB isofation proposed by FCC, and stili

assumes there are not additional mitigating effects such as cable loss and antenna
polarization loss etc.

Case 3. Assume that the BS antenna is not down tited. In order for the SDARS
antenna o be seen at the FWS BS antenna near main beam region, the distance
would be at least 1370 ft. That is when the SDARS antenna is in the direction with
pattern roll-off of 2dB below BS antenna main beam peak. Thus, D, = 1373, and

thus L, = -92.3 dB. Again, the Fixed Wireless system interference to SDARS is
determined as follows:

8S EIRP 16 dBW/MH2
Minimum path loss -92.3dB
BS antenna pattern rail-off -2.0 dB
BS antenna pattern roll-off 2.0 dB
SDARS antenna gain + 3.0dB

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

interference Noise Energy Allowed -148.4 dBWMH2z

Required Out-of-band Isolation -74.9d8

Again. the result is comparable to the -70 dB isoiation 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 (SS) 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 SDARS antenna is about 100 ft from the SS antenna, the

path loss is computed to be -69.5 dB. The Fixed Wireless system interference to
SDARS is determined as foliows:

SS EiRP 4 dBW/MHz
Path loss -69.5 dB
Pattern roil-off -25.0dB
SDARS antenna gain + 3.0d8

(nterfering energy from FWS at SDARS receiver -87 .5dBW/MHz

Interference Noise Energy Allowed | -148.4 dBW/MH2

Required Out-of-band !solation 60.9dB

Comparing this number to the 70 dB isolation propesed by FCC, this meets the
proposea FCC specification with almost 10 dB to spare without even accounting for

other additional losses. Thus, the  commission couid reiax the reverse link
specification without affecting SDARS operation.

The results of Lucents interference analysis with SDARs systems are attached as Table 1.
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