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Dear Mr. Caton:

On Thursday, January 23, 1997, Mr. Randall S. Coleman, Vice President for Regulatory
Policy 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.
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Docket No. 96-228 - Proposed 2.3 GH cation
I No Compatible Equipment Exists for Mobile Applications

There is currently no mobile equipment for use in this band in the world.
As aresult, 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 reasonabie 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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Januarv 8. 1997
By Hand

Mr. William F. Caton

g
Acting Secretary _ -
Federal Communications Commission 2
1919 M Street, N.W.

Room 222 Z tr;
Washington. D.C. 20544 =%

Re. GN Dkt 96-228/Wireless Communications Services

Dear Mr. Caton:

This is to notify the Commission of an ex pare presentation to the Office of Engineering

and Technology in the above referenced proceeding. The substance of the presentation is
reflected in the anached technical statement.

Please cail me should there be any questions.

Very truly vours,

‘
;avid B. Jeppsen

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

copy by facsimilie:
Leslie Taylor
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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 a leading supplier of wireless equipment and technology. and therefore our
Interests are congruent with the stated objectives of the pending spectrum auction. However. Lucent
Technologies is concerned about the stringent emissions requirements being proposed for equipment
operating in the 2.3 GHz band. |n particular, 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 deteming 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. Hawever, these type of systems wouid be adversely
affected by the specifications. Since the specifications are so stringent, they will disadvantage
wideband solutions necessary for high-speed data, inciuding Intemet. applications.

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

overall cost of the service to customers, and determinas the custormner's ability to afford such services.
We present the problem from the two perspectives as folows.

Equipment Complexity and Cost Perspective

The effect of emissions specifications has a marked effect on many aspects of communications
systems. Those systems which are intended to be inexpensive. and available to the general public are
maost affected by stringent enmissions requirements. Therefore, it is most important that sufficient. but not
overly-conservauve requirements are prescribed. The effect of various ieveis of requirements on base
statian 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 2
significant difference in the sze and cost of the fiters. The third row shows what we believe o be
achievable in the near future using advances in fiter technology and improved power amplifiers. With

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

Table 1. Effect of Emissions Specificationson Base Station Filter Cost

T Ermissions Specification Filter Q Required Approxunate Size Price Range
(d8eMMZ) -
70+10l0g(P) 10,000 - 20,000 12 x12° x 2" $250 - 3500
43+10Qlog(P) 3.000 - 4,000 x4 xt" $100 - $200
43+10i0g(P) 1,000 - 2.000 MM x MM x 2mm $1-52
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The impact due to the mare stnngent amissions specifications on subscnber unils is even mcre
significant. The 43+10log(P) specificanon can te met without special filtenng, and therefore tnere is
essentially no filter cost. This makes the producticn of reatively low cost. affordadbie sutscrider
terminals feasible. With higher out-of-band emission specifications, filtenng would be required ana thus
raising the cost of the subscriber unit. However, in orger to comply to the more stringent specification of
70+10l0g(P) without a sufficiently wide guard bang, 3 very tmgn Q filter with such a sharp rotl-off
becomes a lremendous design challenge. A technically feasible, though aimost equally undesirable
solution would be to imprave the power ampifier performance. The 70+10log(P} out-of-dana emissions
requirement transiates 10 a -40dBm requirement at the bana edge and thus requinng the ampiifier iP3 or
1 dB compression point be increased by as much as 10 ¢B. Thus a 10 to 20 walt power amplifier
instead of a 2 watt amplifier required for such a iow power subscriber terminal would be neegeg. This
would dnve the additional power requirement by 10 dB and increase the cost by 10 ta 30 foids. For the

more typical medium power applications, where power output on the order of 200mW is required.
subscniber unit cost increase wouid be as significant as 100 folds.

Therefore, based on the perspective of equipment complexity and cost, the Commission should reduce
the emussions specifications currently proposed for fixea applications {0 be consistent with the
43+10Qlog(P) requirement propused for mobile applications.. Without this reducton. equipment will

simply be too costly 10 make the spectrum afiocation vaiuadle to the wireiess industry, particutany for
wireine< Aatg appiicatons.

interference Between Systems

in their technical comments, Primosphere Limited Partnership advocates making the ermissions
specifications even more stningent. Based on our analysis and experience, Lucent Technolagies is of
the opinion that their anaiysis addresses very worst case conditions, and that some of the assumptions

are overly conservanve. In agdition, the SDARS receiver noise charactenstics was not reatistic in their
analysis.

Primosphere Limited Partnership stated that the SDARS receiver Noise Temperature was 200.0 °K.
This resulted in 3 system Noise Energy of -145.6 dBW/MHz, However, withoul an expensive
sophisticated cooling mechanism, the Noise Temperature for any recetver RF front end must exceed the
ambient Thermat Noise Temperature of 230 °K. Assuming the SDARS receiver has a reasonably good
LNA and with the recesver RF front end Noise Figure accounted for, a more realistic assumption for the
SDARS Noise Temperature is at least 2,000, °X, which yieids a good 10 dB higher noise energy than
that previously computed by Primosghere. in addition, Primosphere allotted 0.2 dB increase in Noise
Energy which is aimost un-measurabie. We believe a more reasonable assumption should be 2 dB.

Primosphere assumed a 10dBW/MMz of EIRP for the Fixed Wireless system (FWS). This vaiue 1s
relatively fow compared 10 a realistic FWS Base Station, and yet much too high for a subscriber's
terminal. Further. in their analysis, no cable (oss. antenna polarization loss, nor any anienna pattern
roli-off due to the use of highly directive antenna typically used for the FWS were accounted for.

Lucent Technologies aiso performed an in-gepth interference anatysis using an approach similar to that
performed Dy the Primosphere. This analysis shows that the proposed 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 low EIRP ana the antenna being highly
directive. thus the 43+10l0g(P) out-of-band emissions ypecifications wouid be adequate to prevent
excessive interference into the SDARS receiver. As far as the FWS base station interferencs into the
SDARS receiver. our results concluded that. other than a few extraneously worst cases, the interference
energy is sufficienty iow that the 43+10iog(P) out-of-band emissions specifications should suffice. in
those few cases where interference rmay occur, the Commission can ajleviate any harmtul effects of
possible interferance by requiring WCS/FWS and SDARS licensees to mutually cooperate with each
other and to, where appropriate and reasonabie, implement interference avoidance techniques. such as
antenna position, antenna direcbonality, or extra filtering. The Commission has resoived competng
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uses of spectrum through a simidar approach in owher areas. see, e.g.Local Mulipoint Distnoution
Service and Fixed Sateiiite Services, Report and Order and Fourn Notice of Proposed Rulemaking.
FCC 96-311 (rel. Juiy 22. 1996). and there 1s no reason why the same principie cannat be foliowed here.
in shor, nere is no dbasts for IMposing the unreahstc emission requirements proposed by Frimosphere.
and the 43+10log(P) requirement should be agequate for both fixed and mooie WCS systems.,

AS an aftemative, the Commission can consider differentiating between the forward ang reverse link ot
WCS systems. Our analysis conciuded that interference wili become a problem on the forward hink.
before it becomes a problem on the reverse iink. Since the reverse link emissions requirement affects

system cost mast significantly, the Commission couid set more ienient specifications on the reverse link
and impose a slightty more restrictive requirement for the forwarg hnk.

Specifically, the Comrission couild impose an emissions specification on the order of 63+10log(P) on
the forward link (this is in iine with Celiuiar in-band standargs), and 43+1Glog(P) on the reverse link.
Such specifications would greatly reduce 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 2.3GHz spectrum.

c\afwifeciusifee2300a.doc
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David B. Jeppsen, Esq.
Federal Public Aftairs
Director

Surte 700

300 19" Sireet N.W.
wasnington, DC 20008
Tel: 202-53Q-7050
Fax: 202-530-7007
dieppsen@lucent.com

January 13, 1997
By Hand RECFIVED
Mr. William F. Caton JAN 13 1997
Acting Secretary ' )

Federal Communications Commission
1919 M Street, N. W,
Room 222

Washington, D.C. 20544

FELETNL COMMSUNICATIONS COMMISSIO.
OFFE OF SECRETARY

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

Dear Mr. Caton:

On January 9. 1997, a conference call was held between several members of the Office of
cugineering 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 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,

ls amad %‘/r
iavid B. Jeppse

Enclosure



COpy vy ueld:

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:

veane Taylor, Counsel to Primosphere
Robert Ungar, Counsel to Primosphere

* January 8. 1997 Technical Statement qf 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 Wireless Communications Service (“WCS”)
GN Docket No. 96-228

January 13 1997

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

Band Plan/Pairing

Alter technical discussions with Primosphere Limited Partnership, we agree that the WCS spectrum

with SDARs in the middie of the band is unique to spectrum management and represents some
extracrdinary technical challenges. A reasonable solution to the threat of harmful interference to SDARs
in the middle band is 1o allow only fixed services in the WCS spectrum.

Lucent recommends that the WCS spectrum be divided into six (6) 5§ MHz bands, A,B,.C,D.EF as shown
below:

2.3 GHz Band Plan A
A B Cc 2320- D E F
2305- 2310- 2315- 2345 2345- 235%0- 2355-
2310 2315 2320 SDARSs 2350 2355 2360
Fixed Wireless Fixed/Data Fixed Fixed Fixed/Data  Fixed
Loop Pairedaw/F  Voice/Data Voice/Data Paired w/ A Wireless Loop
Paired 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 bang be allocated for the services indicated
above.

By limiting the blocks to fixed services only, the Commission can help alleviate the threat of harljnful
interference to SDARs in the middie band. The Commission shouid clarify, that to the extent ppssnble.
operatrre in the bands should work with SDARs operators, either directly or through industry

associations, to coordinate implementation and resolve disputes about any interference into the SDARs
spectrum,

Emission Limits

Lucent's January 8 Technical Staternent 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 should
be adequate. To the extent that there is harmful interference from fixed WCS systems to adjacent
SDARS sysiems. the licensees should be required to implement, where appropriate, certain
interference mitigating techniques. As an altemative, Lucent suggested that the Commission couid
impase a slightty more restrictive limit (60 + 10 log (P)) on the forwara link of fixed systems.
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Subsequently, Lucent and Primosphere Engineers have discussea therr difierences. Based on
additional information provided by Primosphere, Lucent has modified a couple of assumptions. The
resuting analysis indicates that for fixed applications, the 70 + 10 log (P) requirement is sufficient for

forwarr link nperation. On the reverse link, the commussion could reduce the specification by at least
10 dB.

in order to ensure agequate protection on the forward link, the commission could require that the WCS
services operating in the C and D 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 Primaspnere proposing that Section 27.54 of the rules be
ammended to impose a 100W EIRP limit to fixed stations. Lucent Technoiogies does not believe that
this limit is required, given the emissions limits aliready being propased by the Commssion.

The resuits of Lucents interference analysis with SDARs 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.

APPRNACH

The interference analysis is basea on an approach similar to that used Dy
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 ailowable
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 difficuit 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 transiates to 24dBK.

Thus, the SDARS system Noise Energy = -228.6 dBW/K+dBHz +24 dBK
or -144.6 dBW/MHz.
or 3467 E-15 W/MHz.

Lucent also 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 imterferer
level wouid be -148.4 dBW/MHz.

FWS Forward Link

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

Base Station (BS) is typically 16 dBW/MHz. 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 f above ground. The
distance D, used for path loss calculation is
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D, = 141.4 ft, assuming SDARS antenna is on the ground.

Assuming free space, the pathloss, L, =10log (4 n D,/ 4 )%,

where » = 0.4203 ft, the wavelength at 2340 MHz,

L,=-72.5 dB.
Even if the 8S antenna is tilted down as much as § degrees towards the grqund and,
at such a close distance, the SDARS antenna is at a directional angie outside of th.e
first sidelobe region. Based on the BS antenna pattern, the gain at such 100k angie 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 -712.5dB
Minimum BS antenna pattem roll-off -20.0dB
SDARS antenna gain + 3.0dB

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 -74.94dB

Thus, this rather conservative approach fails 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, = 2236 ft, 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 d8 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. Simiiarly, the Fixed Wireless system interference to SDARS is
determined as follows:

4
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BS EIRP 16 dBW/MHZz

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

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

Interference Noise Energy Allowed -148.4 dBW/MHzZ

Required Out-of-band isotation -72.9dB

Again, this nhumber 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 BS antenna is not down tited. In order for the SDARS
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 SDARS antenna is in the direction with
pattern roll-off of 2dB below BS antenna main beam peak. Thus, D, = 1373f, and

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

BS EIRP 16 dBWIMHzZ
Minimum path loss -92.3dB
BS antenna pattern roii-off -20 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 dBW/MHz

Required Out-of-band I1solation -749dB

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 typica! 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 follows:

SS EIRP 4 dBW/MHZz
Path loss -68.5dB
Pattern roll-off -25.0dB
SDARS antenna gain + 3.04B

Interfering energy from FWS at SDARS receiver -87.5dBW/MHz

Interference Noise Energy Allowed -148.4 dBW/MHz

Required Qut-of-band isolation -60.9dB

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 SDARS operation.

The results of Lucents 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 Satellite Digital Audio Radio System.

APPRNOACH

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 SDARS 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 s established. Further, based on the EIRP of a typical
Fixed Wireless System (FWS), the path loss stemmed 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

Without an expensive sophisticated cooling mechanism, the Noise Temperature for
any receiver RF front end must exceed the ambient Thermal Noise Temperature of
29C "X Assuming the SDARS 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. °K of SDARS Noise Temperature. which translates to 33 dBK.

Thus, the SDARS system Noise Energy = -228.6 dBW/K-Hz +33 dBK
or -135.6 dBW/MHz.
or -2.754 E-14 WMHz.

In order to allow for a 2 dB increase on the Interference Noise Energy budget for an
average SDARS receiving system, -133.6 dBW/MHz ( or 4.365 E-14 W/MHz) is

allowed. This results in a delta of 1.611E-14 WMHz or -137.9 dBW/MHz Allowed
Interference Noise Energy.

FWS Forward Link

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

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

7
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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

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

Assuming free space. the pathloss, L, =10log (4 n D,/ »)>,

where A = 0.4203 ft, the wavelength at 2340 MHz,

L,=-725dB.
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 angle outside of the
first sigeiobe region. Based on the BS antenna pattem, 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/MHZz
Minimum path loss -72.5dB
Minimum BS antenna pattern roli-off -20.0 dB
SDARS antenna gain + 3.0dB

interfenng energy from FWS at SDARS receiver  -73.5 dBW/MHZz

interference Naise Energy Allowed -137.9 dBWiMHz

Required Out-of-band Isolation -63.4d8

Comparnng 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

.......

additional 4 dB of additional margin and thus relax the out-of band emission
requirement to 60+10log(p).

Case 2, let's double the distance between the SDARS antenna and the base of the
BS antenna tower. D, = 2236 ft, 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 beiow that from the BS antenna main beam
peak. The gain reduction could be even greatecat the region between the main lobe

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

8

- Lucent Technologies inc.-



BS EIRP 16 dBW/MH2

Minimum path ioss -76.5dB
Minimum 8S antenna pattern roll-off -18.0dB
SDARS antenna gain + 3.0dB

Interfering energy from FWS at SDARS receiver  -75.5 dBW/MHZz

Interference Noise Energy Allowed -137.9 dBW/MHZ

Required Out-of-band isolation -62.4dB

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.
Similadly, 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
80+10lnn(p) is more than adequate here.

Case 3, Assume that the BS antenna is not down tilted. |n order for the SDARS
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 SDARS antenna is in the direction with
pattern roli-off of 2dB below BS antenna main beam peak. Thus, D, = 1373ft, and

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

BS EIRP 16 dBW/MHZ
Minimum path ioss -92.3d8
BS antenna pattem roii-off ‘ -2.0 dB
BS antenna pattern roil-off -20 dB
SDARS antenna gain + 3.0dB

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

interference Noise Energy Allowed -137.9 dBW/MHZz

Required QOut-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+10log(p) is sufficient.

)
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FWS Reverse Link

Let's now consider the Reverse Link of a typical Fixed Wireless System. The EIRP
from t=2 Subscriber Station (SS) is nominally 8dBW/2.5MHz, or 4 dBW/MH2. 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 -53.5 dB. The Fixed Wireless system
interference to SDARS is determined as foliows:

SS EIRP 4 dBW/MHZ
Path loss -69.5 dB
Pattern roli-off -25.0dB
SDARS antenna gain + 3.0d8

Interfering energy from FWS at SDARS receiver -87.5dBW/MHz

Interference Noise Energy Allowed -137.9 dBW/MHZ

Required Out-of-band Isolation -50.4 dB

Comparning this number to the 70 dB isolation proposed by FCC, this meets the
prepoc=d FCC specification with almost 20 dB to spare without even accounting for
other additional losses. Simiiar 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+10log(p) is more than
adequate here.

Comparison to Primosphers interference Analysis

According to the response letter from Primosphere to FCC, the SDARS receiver Noise
Temperature was assumed to be 200.0 °K. This resulted in a system Noise Energy of

-145.6 dBW/MHz. which 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 0.1dB. We believe a more reasonable
assumption would be 2 dB, and have used that in the above computation.

Primosphere assumed a 10 dBW/MHz of FW§ EIRP, without accounting for any

patern 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:

10
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FWS EIRP 10 dBW/MHz

Path foss at 100ft -69.2dB
BS antenna pattern roll-off 0.04dB
SDARS antenna gain + 3.0dB

Interfering energy from FWS at SDARS receiver  -56.2 dBW/MHZ

Interference Noise Energy Allowed -158.6 dBW/MHz

Required Qut-of-band Isolation -102.4 d8

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 Primosphere. Lucent Technologies believes this is too conservative as expressed
above.

11
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MClI

MC) Commumnications
Corporation

1801 Pennsytvania Avenue. NW
Washington, OC 20006

December 19, 1996

William F. Cazon, Secrewary

Federa) Communications Commission
1919 M Stest, NW.

Room 222

Washington, D.C. 20554

Re: GN Dockst No, 96-228 (Wirciess Communications Servics)
Notification of Ex Parts Presentation.

Dear Mr. Caton:

Pursuant to Seetion 1.1206(a)(2) of the Commission’s rules, nodfication is bereby submitted thas the
undertigned, together with Rajiv Shah and Robert Powers of MCJ, met with members of the
Commission’s saff (Waiter Strack, Mika Saviz, Josh Roland and Matthew Moses of the Wireless
Telscommunicarions Buresu. Jonathan Cohen of the Mass Modis Burexu, and Tom Mooring of the Office
of Enginesring and Technology).

The purpose of the meeting was to pressnt MCT's views on the issues raised in the Commission’s Notics
of Proposed Rulemaking in GN docket No. 96.228, and to outline MCI's proposal for s single 30 MHz
nationwide licensc with flexibility of uss, and flexibiliry to pamition and dissagregate. Attached hereto
is a copy of the prescatation materials used by MCl in today’s meeting.

The Commission staff asked bow the proposal outlined in MCI's presentation could sccommodats the
needs of public safety. in response, we notsd that some of the public safery eatitiss had stated on the
record that the 2.3 GHZ band was not particularty suited to their needs end that they would prefer s set
asids in the vicinity of $00 MHz, whers equipment is more readily available and full mobitity networks
can be constructed st a lower cost  Consistent with the framework cnvisioned by MCI, s nationwide
licenscs could provids an efficient tafrastructize to serve mamy of the ascds of public safety users. We
recommended that the Commission simply adopt a requirement thaz the licensee serve the needs of public
safety usars, without mandating particular tecknology or capacity requirements; this nesd be no more
detailed than, for exemple, Section 100.53 of the Commission’s rules, which requires DBS licensess to
serve Alasks and Hawaii where such service is tachnically feastble.

Sincerety,

cc (w/encl):

Walter Strack Mika Ssvir
Josh Roland Matthew Moses

Jonathsn Cohen Tom Mooering
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jICI Background / Summary

MCI as proponent of nationwide PCS Licenses

MCI's current wireiess strategy (resale/interconnection)
MCI's interest in the WCS rutemaking

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

MCl was & proponent of naticnwide licensing 1n the PCS rulamaking subsceuantly, MCl sdopted &
resle/interconnection nrategy for wirelcss sarvices.

MCT's interest in this proceeding 15 nat as a potennal bidder for spastrum licenscs, but as & prospective
customer asd “valus added merchandiser” of wireless survices and capacity ths licenses(s) will provide.

Maany of the commenters in this procasding mercly reiterats their opposition (o pationwids licensing. Forthe
rmost part, thess commenters have failad w0 give adequaic consideration to changes in both the wirelsss market
and in the FCC's regulatory framework, which combine to make tus an spproprisie ims 10 consider asticowide
Lucenxing.

* Nationwide iicansing would be consistent with mandme to utilszs various suction techniques.

* This auction presents an opportunity 1o make a significant step, withou major risks, toward new spectrum
mansgementtechniques.

® Natiomrwade liccusing would be particularly well-guited to this band, for roasons explained below.



____>+ Principal Benefit of Nationwide
Licensing

¢ Additional facilities-Dased competition

—~ Wholesale or infresitructure ievel
- Servics providers and contant providers
-~ Categories are not mutually exclusive

Additianal comperitiop would be possible:

- a3 the “whaolemle™ or “infrastructure” levc] (axrrendy servad by the major CMRS carriars includiog
AT&T Wirslass, Primeco, Sprmt PCS, and mors specislized scrvics providers ARDIS, RAM ec.)

- at the “sexvice provider” lavel (currently sarved by CMRS earriery, agents, resellers, others)

Opportunsties to penicipats in infrastructure buildout (as sublicensess, franchisess o partitioness), and as
wTvice provider/content providar (resclier, agent, valucadded merchandiser) ere not mutaally exclusive

* The 45 MHx broadband PCS spestrum asp sheuld b retained. the introduction of additional Eaciliues-
based competition would serve the public interest



___+ Specific recommendations for 2.3
GHz WCS auctions

¢ Nationwide license for 30 MHz of spectrum

= Flexibity 10 mansge depioyment and intederence
- Significant economies of sosie to the providern of infrastructure
equipment
+ Licensee may structure business relationships in any
reasonable manner, subject to an obligation to make
capacity reasonably available to other providers of
“services” and “content”

- interconnecion and access 10 the YWCS *Infrastructure’ shouid be
consiatant with the current framework.

* Natiomwads licenss for 30 MHz of specoum

. Aﬁ_udth:h:uﬂedbilkyinmﬁuhmwln this parmits uniformaty of

bass infrasgucture across the country. [t also helps minimize mumferenca management problems and

providas cconomies of scale to providers of infrasrucnure equipment.

* Afford the liccnase (exibility to fructure business relaticaships in any reasonabls manner, provided

thugpmy(aujuﬂb!imnofmcpw“xumlynnﬂnhkmm
providers of scrvices and coniem, allowing for scrvice or content compstition.

* Broadly speaking, the nanonwide Licensss would be respentible for previding an e(fisient

infrasgructure, while the icensec and othere provids acrvices and content, discussed in more detail balow

* Intercopnection end socess o the WCS “infilastucture™ should be consistent with the current
regaiatory Sramnework.



