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REPLY OF AMERICAN TELEPHONE & TELEGRAPH COMPANY
TO OPPOSITIONS TO PETITIONS FOR RECONSIDERATION

Pursuant to the Commission's Public Notice dated
December 15, 1993, American Telephone and Telegraph Company
("AT&T") hereby replies to oppositions filed against
several petitions for reconsideration or clarification of
the Commission's Second Report and Order in GEN Docket 90-
314, 8 FCC Rcd 7700 (1993) (the "PCS Order").l

Approximately forty commenters filed oppositions
to the over sixty petitions for reconsideration filed in
response to the Commission's PCS Order.? Although many
issues were raised by these filings, AT&T replies only to

those who: (1) seek an increase in base station power

1 In the Matter of Amendment of the Commission's Rules to
Establish New Personal Communications Services, GEN
Docket 90-314, Public Notice, 58 Fed. Reg. 65595,
December 15, 1993. Order, DA 93-1575, released
December 29, 1993, extended the time for filing
oppositions to January 3, 1994 and replies to
oppositions to January 13, 1994.

2 See Attachment A for a list of the parties who filed
petitions for reconsideration and oppositions.
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levels and do not provide for the development of requisite
technical standards for PCS equipment by ANSI-accredited
industry bodies,3 and (2) oppose AT&T's proposal to develop
measurement and certification procedures for unlicensed
devices and to clarify that radio common carriers should be
prohibited from providing services on the frequencies
allocated for unlicensed products.*

A myriad of technical proposals were set forth in
these numerous filings, which were made in response to the
PCS Order issued in the spectrum allocation proceeding.
This demonstrates that there are some important technical
issues that should be addressed, not simply as a by-product
of the spectrum allocation proceeding, but in a forum
devoted purely to their resolution. Therefore, AT&T

supports the numerous commenters that suggest that the

3 See, Oppositions of: APC, pp. 20-23; API, pp. 3, 5, and
9; MCI, pp. 18-22; Nextel, pp. 14-16; Bell Atlantic, p.
14; Citizens Utilities, pp. 12-13; GCI, pp. 2-3; GTE,
pp. 11-12; Murray, pp. 6-7; Omnipoint, pp. 4, 13;
Pacific Bell, pp. 1-3; and, Telocator, pp. 2-6; see
also, Sprint, p. 7; cf., ANS, pp. 4-5 (does not oppose
higher power limits, but is concerned about interference
issues); AAR, pp. 5-7; Northern Telecom, pp. 6-9 (does
not request power increase, but objects to imposition of
ANSI standards); and, UTC, pp. 15-16.

4 See generally, AT&T Petition For Reconsideration, filed
December 8, 1993; see also, Oppositions filed by Bell
Atlantic, p. 13; Pacific Bell, pp. 11-12; Northern
Telecom, p. 16; Ericsson, p. Al3 (believes testing
problem is exaggerated); cf., GTE, p. 13 (seeks
clarification of interoperability between licensed and
unlicensed spectrum); accord, Omnipoint, p. 4, 12-13.




Commission require conformance to standards fully developed
by an ANSI-accredited body as a precondition for type-
acceptance of licensed PCS products.?

For example, TIA (p. 3) implores the Commission
to develop standards, which are "absolutely essential to
provide public PCS service at the most competitive costs to
the user."® Similarly, Motorola (p. 3) demonstrates that
official standards for PCS will increase the likelihood of
United States standards evolving into de facto

international standards.” 1In addition, as Qualcomm (pp. 2-

5> See, Petitions for Reconsideration of Ameritech, pp. 2-
3; National, pp. 1-5 (the PCS Order fails to address
interoperability and roaming standards); Motorola, pp.
3-5; TIA (fixed point-to-point), pp. 2, 7-10; TIA
(mobile), p. 3; Telocator, p. 11; UTC, pp. 17-18; see
also, Ericsson, pp. 4-5 (the Commission should
reconsider its decision to refrain from adopting basic
interference standards); and, Oppositions of API, p. 9
(supports TIA proposal for interference standards);
Motorola, pp. 3-4; Qualcomm, p. 4; TIA, pp. 4-5; TDS,
pp. 2-3 (all PCS equipment should meet type-acceptance
criteria by an ANSI-accredited body); Telocator, pp. 7-
9; and UTC, p. 17; accord, USTA, pp. 3-4
(interoperability facilitates competition).

6 E.g., TIA Petition for Reconsideration, p. 3 (the
Commission should require all equipment be type-accepted
for licensed PCS operation meet standards developed by
an ANSI accredited standards body).

7 This evolution is particularly relevant to the
Commission's leadership within the ITU Task Group 8/1
working to develop plans for current global mobile
systems to evolve to Future Public Land Mobile
Telecommunications Systems ("FPLMTS"). The Commission
could designate an ANSI-approved PCS standard as a pre-
FPIMTS standard. See also, PCS Order, 1 5.



3) set forth, the rapid acceptance of industry standards
will "encourage predictability and interoperability in a
manner that will promote consumer acceptance of PCS."8
Moreover, economic growth of PCS also depends on
improving the efficiency and price-performance of wireless
telecommunications that would be ensured through standards
that require PCS equipment to operate on all PCS
allocations.? Without interoperability across bands A
through G, PCS end-user's will be constrained in their
ability to move between competing licensed service
providers, which creates a greater likelihood of higher
prices and less flexibility for PCS services.!? However,
interoperability with existing North American common
carriers could be achieved by requiring compatible ANSI-

accredited licensed PCS standards. This would also be

8 Furthermore, without the assurance of accessibility to a
nationwide service that can only be given through agreed
upon standards, the business risks associated with PCS
licenses will discourage the entry of smaller
businesses, particularly women and minority
entrepreneurs, which the Commission would like to
encourage as new entrants to the marketplace.

° BAmong such cellular standards are IS-41 (Intersystem
Interoperability); IS-54 (TDMA Digital Interface); IS-93
(Interconnection with Wireless Networks); IS-95 (CDMA
Digital Interface); IS-124 (Intersystem Operation for
Call Data Records); and TSB-51 (Intersystem Support for
Authentication and Voice Privacy).

10 See also, e.g., USTA, pp. 3-4; and, Telocator, pp. 7-8
(failure to provide specific controls will greatly
increase the potential for controversy and litigation).




consistent with the goal of the Commission to ensure that
all mobile services are provided with the highest quality
at reasonable rates to the greatest number of consumers.!!

Those who argue against mandatory conformance to
ANSI-approved standards for licensed PCS equipment do not
oppose the proposal on its merit, but rather raise concerns
that it will unduly delay deployment of PCS.l12 These
commenters are wrong. Neither this spectrum allocation
proceeding nor the auction process need be delayed by
parallel industry standards proceedings, which no commenter
seriously contends does not provide the best forum to
properly consider and balance the concerns of all
interested parties.

To assure the expeditious deployment of PCS, AT&T
agrees with those commenters who propose that ANSI-
accredited industry bodies be required to issue interim
licensed PCS equipment standards prior to completion of
network facilities.!3 AT&T also suggests that the
Commission set forth guiding principles, which will further

encourage rapid industry resolution on such issues as

11 See generally, PCS Order, 19 3-6.

12 see, MCI, pp. 21-22; APC, pp. 15-17; GTE, pp. 12-13;
Nextel, pp. 15-16; and, Northern Telecom, pp. 6-9.

13 See, e.g., Motorola, pp. 3-4 (the Commission should
direct ANSI-approved industry standards bodies to adopt
interim PCS equipment standards no later than September
of 1994).



handset interoperability, fraud control, and public
interest concerns (such as 911 service).

AT&T also supports those who believe ANSI-
accredited standards bodies, such as IEEE, are the best
qualified to determine the implications of power level
limits as well.l4¥ For example, most commentors that seek
reconsideration of base station power limits neglect to
address the ensuing need to then raise the power of PCS
handsets to enable them to benefit from the increased base
station power.l> A consequence of the power increase sought
by these parties, however, would be a corresponding
increase in the power of the handset, more expensive
handsets that are heavier, have a shorter battery life, and
have more potential to interfere with other electronic
systems.1® Indeed, the European Telecommunications

Standards Institute ("ETSI") recently rejected a similar

14 See, API, p. 9; Motorola, pp. 3-4; Qualcomm, p. 4; TIA,
gs. 4-5; TDS, pp. 2-3; Telocator, pp. 7-9; and UTC, p.

15 gsee, e.g., Citizens Utilities, pp. 12-13; GTE, pp. 1ll-
12; MCI, pp. 18-19; and, Northern Telecom, pp. 3-6.

16 sSee, e.g., API, p. 5 (higher base station power levels
could increase interference); and Nextel, pp. 14-15 (the
Commission has already considered and rejected such
proposals because they are incompatible with the vision
of PCS as low-power, microcellular systems serving local
telecommunications needs).



proposal to increase power levels for its DCS1800 standard
for these very reasons.l’

Thus, rather than making decisions on such
important technical issues in the context of a spectrum
allocation proceeding, the Commission should, without any
delay to the on-going allocation and auction proceedings,
provide optimal opportunity for balancing the commenters’
and Commission's (PCS Order, 9 5) "four objectives in
providing spectrum and a regulatory structure for PCS:
universality; speed of deployment; diversity of services;
and competitive delivery." The Commission can achieve this
by immediately severing the contested technical issues from
this proceeding and opening a separate standards review.l8

In its Petition for Reconsideration, AT&T sought
clarification of that portion of the Commission's PCS Order
that sets forth the technical standards and operational

rules, and establishes who may use the band allocated for

17 ETSI did not raise, nor does it have any plans to raise,
power levels for DCS 1800 hand-held devices from the
presently available 1 watt maximum or the transmit power
from DCS 1800 base transceiver stations beyond the
current 40 watt maximum. Indeed, the only power level
ETSI did increase was for vehicular-mounted applications
(car boosters). See ETSI SMG Phase 2+ Work Program and
ETSI GSM 05.05 Standard.

18 AT&T also agrees with NENA (pp. 4-5) that the Commission
should expeditiously initiate a proceeding to devise and
impose a single uniform standard for delivery of
location information intelligible to 911 systems by PCS
and other mobile service providers.



unlicensed PCS devices.l® Most commentors do not oppose
this request. Bell Atlantic (p. 13), however, maintains
that the spectrum allocated for unlicensed devices should
be available to services whether they are associated with
radio common carrier services or not.?° In addition,
Pacific Bell (pp. 11-12) opposed AT&T's proposal to clarify
use of the spectrum allocated for unlicensed devices as
anti-competitive.

These commenters are wrong. As demonstrated by
MCI (p. 23), the potential for a PCS licensee to "poach"
unlicensed spectrum is a very real concern and "adequate
and enforceable safeguards must be adopted”" to avoid
interference with the Commission's spectrum allocation
intentions. Similarly, GTE (p. 13) sets forth that
"[llicensed systems are obviously not contemplated in the
unlicensed PCS band." Thus, while the Commission should
not bar the licensed PCS services from using devices that
allow interoperability with the unlicensed bands,

(Omnipoint, pp. 12-13), the Commission should clarify that

15 see, AT&T Petition for Reconsideration, filed December 8,
1993,

20 Accord, Ericsson, Appendix, pp. 3-4; Apple, pp. 5-6
(questioning AT&T's channelization and power level
clarifications). See also, Appendix attached hereto
which addresses Ericsson's and Apple's technical
concerns. Cf., GTE, p. 13 (seeks clarification of
interoperability between licensed and unlicensed
spectrum); accord, Omnipoint, p. 4, 12-13.



the unlicensed band is not available for services

designated by the Commission to use auctioned spectrum.?l

CONCLUSION

For the foregoing reasons, and for those set forth
in AT&T's Petition for Reconsideration filed on December 8,
1993, the Commission should: (1) require industry standards
bodies to adopt PCS equipment standards for base station

power levels, interference, and interoperability issues,

2l See In the Matter of Implementation of Section 309(j) of
the Communications Act Competitive Bidding, Order, PP
Docket No. 93-253, 9 147, released October 12, 1993
("Auction Order"). The following services are described
in the Auction Order (99 148-166) as those to be
subjected to auction procedures: Multipoint Distribution
Service, Multichannel Multipoint Distribution Service,
Local Multipoint Distribution Service, Fixed Satellite
Services, Mobile Satellite Services, Point-to-Point
Microwave Radio Service, Cellular Services, Public
Paging Services, Air-Ground Services, Public
Radiotelephone Services, Offshore Services, and Rural
Radio Services.
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and (2) clarify technical and operational rules for the use

of the spectrum allocated for unlicensed devices.

Respectfully submitted,

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

py  fodas | b
Mark Rosenblum
Robert J. McKee

Sandra Williams Smith

Its Attorneys

Room 3252G1
295 North Maple Avenue
Basking Ridge, New Jersey 07920

Dated: January 13, 1994
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OPPOSITIONS TO PETITIONS FOR RECONSIDERATION

Advanced Mobilecomm Technologies, Inc. ("AMT") and Digital Spread
Spectrum Technologies, Inc. ("DSST")

Alcaltel Network Systems, Inc. ("Alcatel")

American Personal Communications ("APC")

American Petroleum Institute ("API")

Apple Computer, Inc. ("Apple")

Association Of American Railroads ("AAR")

Association Of Independent Designated Entities ("AIDE")
Bell Atlantic Personal Communications, Inc. ("Bell Atlantic")
Cablevision Systems Corporation ("Cablevision")

Cellular Information Systems, Inc. ("CIS")

Cellular Telecommunications Industry Association ("CTIA")
Citizens Utilities Company ("Citizens")

Ericsson Corporation ("Ericsson”)

General Communication, Inc. ("GCI")

GTE Service Corporation ("GTE")

Interdigital Communications Corporation ("InterDigital")
KSI, Inc. ("KSI")

McCaw Cellular Communications, Inc. ("McCaw")

MCI Telecommunications Corporation ("MCI")

Motorola, Inc. ("Motorola")

National Emergency Number Association ("NENA")

Nextel Communications, Inc. ("Nextel")

Northern Telecom Inc. ("NTI")

Nynex Corporation ("Nynex")

Omnipoint Corporation, Inc. ("Omnipoint")
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Pacific Bell And Nevada Bell ("PacBell")

PCS Action, Inc. ("PCS")

PMN, Inc. ("PMN")

Qualcomm Incorporated ("Qualcomm™)

Rand McNally & Company ("Rand McNally")

ROLM ("ROLM")

Sprint Corporation ("Sprint")
Telecommunications Industry Association ("TIA")
Telephone And Data Systems, Inc. ("TDS")

Telocator, The Personal Communications Industry Association
("Telocator")

Texas Advisory Commission On State Emergency Communications ("TX-
ACSEC")

United States Telephone Association ("USTA")
Utam, Inc. ("UTAM")
Utilities Telecommunications Council ("UTC")

Wireless Information Networks Forum ("Winforum")



Attachment A
Page 3 of 5

PETITIONS FOR RECONSIDERATION

Alcatel Network Systems, Inc. ("Alcatel”)

Alliance of Rural Area Telephone and Cellular Service Providers
("ARATCSP")

American Personal Communications ("APC")
American Petroleum Institute ("API")

American Telephone & Telegraph Company ("AT&T")
Ameritech ("Ameritech")

AMSC Subsidiary Corporation ("AMSC")

Anchorage Telephone Utility ("ATU")

Apple Computer, Inc. ("Apple")

Association of Public-Safety Communications Officials-
International, Inc. ("APCOI"™)

Bell Atlantic Personal Communications, Inc. ("Bell Atlantic")
BellSouth Corporation ("BellSouth")

Blooston, Mordkofsky, Jackson & Dickens

Cellular Telecommunications Industry Association ("CTIA")
Chickasaw Telephone Company, et al. ("Chickasaw")

Columbia Cellular Corporation ("Columbia")

Comsat Corporation ("Comsat")

Concord Telephone Company ("Concord")

Duncan, Weinberg, Miller & Pembroke, p.c.

Ericsson Corporation ("Ericsson")

Florida Cellular RSA Limited Partnership ("Florida Cellular")
General Communication, Inc. ("GCI")

GTE Service Corporation "GTE")

Iowa Network Services, Inc. {"INS")
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Killen & Associates, Inc.

LACE, Inc./Chandos A. Rypinski ("Lace")
McCaw Cellular Communications, Inc. ("McCaw")
MCI Telecommunications Corporation ("MCI")
MEBTEL, Inc. ("Mebtel")

Metricom, Inc. ("Metricom")

Motorola, Inc. ("Motorola")

Murray, George E.

National Communications System ("NCS")
National Telephone Cooperative Association ("NTCA")
Nextel Communications, Inc. ("Nextel")
Northern Telecom, Inc. ("NTI")

NYNEX Corporation ("NYNEX")

Organization for the Protection and Advancement of Small
Telephone Companies ("OPASTCO")

Pacific Bell and Nevada Bell ("PacBell")
Pacific Telecom Cellular, Inc. ("PTC")
PacTel Corporation ("PacTel")

PCS Action, Inc. ("PCS")

Pegasus Communications, Inc. ("Pegasus")
Personal Network Services Corp. ("PNS")
PMN, Inc. ("PMN")

Point Communications Company {("Point")
Radiofone, Inc. ("Radiofone")
Rand-McNally ("Rand-McNally")

Rockwell International Corporation "RIC")
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Rural Cellular Association ("RCC")
Southwestern Bell Corporation ("SWBT")
Spectralink Corporation ("Spectralink")
Sprint Corporation

Telecommunications Industry Association Fixed Point-to-Point
Communications Section Network Equipment Division ("TIAMCD")

Telecommunications Industry Association Mobile and Personal
Communications Division ("TIAMPCD")

Telephone & Data Systems, Inc. ("TDS")
Telocator ("Telocator")

Texas Advisory Commission on Emergency Communications
("TX-ACSEC")

Time Warner Telecommunications ("TWT")

TRW, Inc. ("TRW")

U.S. Intelco Networks, Inc. ("Intelco")

U S West, Inc. ("U S West")

UTAM, Inc. ("UTAM")

Utilities Telecommunications Council ("UTC")

Wireless Information Networks Forum ("WINForum")



Attachment R
1 of 4

APPENDIX ON UPCS RULES

1.0 MIXED CHANNELIZATION IN THE ASYNCHRONOUS SUB-BAND

Apple Computer requested that section 15,323 (b), which they called "packing rules imposed on
the asynchronous sub-band”, be removed! . AT&T strongly disagrees with this request. The
section 15.323 (b) rules are very critical for insuring coexistence in the agynchronous sab-band.

The rales of section 15323 (b) were established to counter & poteatial condition thet occurs with
the LBT channel access rales of the asynchronous sub-band when systems of wide bandwidth
disparity operate in the same physical region. Multiple aarrow channels of one system operating
in a comunon location with a wideband channel of another system, with both systems operating
in the same frequency range, cen effectively block the wideband channel from operation. If
multipls narrow frequency channels operats in an area, each can have a carrier on mogs of the
tims (packet bursts of up to 10 ms followed by qnict periods of 50 to 350 microseconds). A
wideband system, the pass band of which inchxdes that of the multiple narrowband systems, will
sense the carriers of sach narow channel. The wideband trangmitter will not get & chance to
send unless all narrow channels in {ts viciaity epe quict simultaneously. The mnitiple namowband
syatems will operate independently and may seldom have their carriers off simultaneously. Thus,
the rales for the agynchronous sub-band need special provisions to assure that the widsband
channel can operate faidy.

Section 15,323 (b) greatly allevistes this problem by eacouraging the namrowband channels to
first occupy the cauter edges of the 10 MHz sepments. The outer cdges of these sagments are
ralatively lesz occupied by a wide channel because of the need for the wide channe] 1 mect the
out of sub-band ernission requiramnents. Thus, this is au equitable und efficient way to provide
cocxistence.

Apple also requests the rules of section 15.521 (b) (for the isochronous sub-band) be removed
and claims that the arguments concerning the two scts of rules are equivalent. AT&T agrees that
the mles concoming the isochronous sub-band (15.321 (b)] should be remaved, but disagress
that the arguments are equivalent, The isochronous sub-band rules now require isachronous
devices to first cocupy the sub-band region where asynchronous device generated inter sub-band
imerference is worst. Thus, these isochronous sub-band rales harm isocironous/asynchronous
coexistence. Asynobronous devices are relatively more immune to adjacent sub-band
isochronous device interference than are isochronous devices (o asynchronous interfercace. In
addition, the narrowband asyncironnus devices, cven near the band edge, create no more
inteaforence In the adjaoent sub-band than does wideband devices.

Apple and LACE requested that the asynchronous sub-band emission bandwidth limitaytion of
10 MHz be relaxed to the full 20 MH22 . ATRT disagrees with the need to allow the widex
bandwidth, but does not opposa the bandwidth increase s0 long as the provisions of 15,323 ()
for the 10 MHz segments are retained. It mmst be noted however, that in this instance the
protection of 15,323 (b) wonld not assist devices using the wider bandwidth.

1Apple comments, section 1, page 2.
TReconsideration petition of Apple, section V, page 7, and LACE, page 2.

Apperxtix 1
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APPENDIX ON UPCS RULES

2. THE POWER LEVEL SPECIFICATION

The curront rulos establish the power level requirements based on the peak envelope power. This
has the effect of encouraging constant envelope modolation techniques. WINForum reiterated
it's suppont for the average power definition of the WINForum proposed ctiquette® . AT&T
supports the pogition of WINForam as submitted in the etiquete that the ransmitted power
should be defined as the mean power over any inwexval of continuous transmission with an
allowabls peak-to-average power ratio (crest factor) of 10 dB. AT&T agsin requests that the
WINTech defined approach be adopted.

The sffect of the peak power limit is to sncourage constant envelope modulation
techniques and render more advanced techniques impractical. Yet advanced techniques
with varying envelopé power can provide up to 2 tdmes the data throughput density of
conventionsl constant envelopes techniques. Tabie 1 compares the computed thronghput
density and crest factor for some common snd advanced modulation techniques, The
thronghput dansity is proportonal to the actual sfficiency achievable in texma of
information flow per MEiZ per cell in a self interference imited small ccll environment,
The advanced techniques with high peak-to-average ratio are S0% to 60% more efficient
than ths techniques providing more constant envelopes.

In sddition, the peak-to-average ratios for the BPSK and QPSK tchniques ate higher as
a rosult of the limiwd RF emission bandwidth, This sawow bandwidth is sufficicent to
allow optimum signaling speed with minimum spectrum occupancy. In this case also,
limiting the peak envelope power would tend to cacourage less than optimum signaling
gpeeds in o given amount of spectram.

The potential for high thronghput density and spectrum efficiancy should be encouraged,
while the specification based on controlling the peak envelope power virmally rules out
this potential.

Historically, peak power has been limited to control interference. Ericason! opposes the
average power approsch on this baxis. However, in the case of high signaling rute digital
duta signals, the interference potential is almost totally indepondent of the cavelope
variation at the source becanse:

- Mukipath reflections convert a wide bandwidth signal with constant envelope to a
vatying envelope signal at any recelver not equalized to the signal.

- Operation in dense throughpat locations where optimum coexistence sfficiency is
important is sclf interference limited and composite interference levels are doe to
a large number of signal sources, Such interference has a high crest facenr.

- A wideband signal intercepted by a nasrowband receiver has high peak envelope
variarions at the receiver outpat decision point.

- Interference in adjacent or nearby channels due to spurions emdssions nermally
has a high crest factor regardless of the form of the source.

*WINForum comments, page 2.
“Bricsson reconsideration petition, page 8.

Appendix 2
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The oaly case where the source crest factor is of significasce conceming interference
potential is when the intexfering signal is an isolated source and the receiver with which
it intetferes has equal or greater bandwidth than the source emiasion,

Interference envelopes from high signaling rate digital data signals will have envelops
variations approaching that of random naise regardicss of the envelope variations of the
source. Thus, potential intarference is not a legitimate reason to discowrage variations in
the envelope power at the souroe at the expeuse of achieving optimally efficient use of
the spectrum,

WINTech seta 10 4B peak t0 mean power ratio a5 & value which would permit the
advanced modulation techniques that are envisaged for lagitimate advanced technolagy.
This ratio was felt to be sufficient to prevent insidious atternpts at gaining advantage at
the expenae of coexigtence while still allowing promising advanced moduiation
techniques.

3. OTHER MATTERS

AT&T asked that the LBT monitoring bandwidth specification be clarified’ and
EricgsonS requests that the LBT monitoring bandwidth be permitted to be as litic as 80%
of the emiszion bandwiith. The Ericgson proposal would further help alleviate the mixed
channel width problem described in section 1 of this appendix snd AT&T sugports this
request. However, the erm "monitoring bandovidith” needs further definition and that this
question should be further iovestigated and clarified in the testing and measurement
procecres.

Apple Computer noted that a number of petitioners hava requested an increase in the
power levels for licenscd-PCS and described a number of potential instances where such
licensed-PCS stations can canss intrference to unlicensed devicea” . AT&T agrees with
the Apple position and reitcrates our request that unlicensed devices be afforded the
protection of Part 15.209 and the Licensed device emisalons in the unlicensed band should
not exceed the ont-of-band emissions already self-imposed on nnlicensed devices.

SAT&T reconsideration petition, Attachment B,
¢Bricsson recousideration petition, page 12, section 6.
TApple comments, section 11, page 4.

Appendix 3
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TABLE 1. MODULATION STRUCTURES COMPARISON
Modulation Peak/ Signaling Medium  Thronghpat

Average Rate Reuss Density
Power (dB) /B (99%) Factos Mb/aMHy/
(n in ) cell
BPSK2 3.4 0.67 6.6 0.0441
MSK 0 0.97 6.6 0.0574
QPSK2 3.0 1.33 5.5 0.0731
SPSK2 3.0 2.00 3.8 0076
16 QAMZ 43 2.67 3.4 0.0908
4 Tone/ 10.83 2.67 34 0.0908
16 QAM2
Notes:
1.0 ‘The medium rowss factor ives an esimais of the tromghput density tn a 2
e e A =

homogeneons propagation eavirsnment timited by cocharmel intarforence. The

index is assmed to be 3,5 (-10.5 4B for each doubling of range). It

given by the following;
N =[2+ SV 2,
S1R is the Signal tn brteefarence power ratio necexsary to meet the (210 tano
(10°8) and 1 iz the propagation indaz (3.6).
This relationship is derived in the paper distributed 0 WINTech in Septownber,
1992, “TradoofT Between Modulation Bandwidth Rfficiency and Medium Rsuse
Efficiency*, [EER P802.11/91-22, by Kiwi Smit of NCR. It is besed on the
wrticte "Universal Digiol Commmicatons” by Donald C. Cox, Proceedings of
the IEER, Yol 75, No. 4. Apil 1987.
2.0 The peak/average facior in afl cases excopt MIK Is that which results with

salsed cosinn filtexing with & total (rf) baadwidth of 1.5/T, where T is the symbol
time,

3.0 Muli<one adds 1010g;0 n dB to the pesk/sversgs crust factor, where v ij the
maxnber of tones. This type of opesation ¢en provids high signaling speed in
Local Area Network data applications by the uss of long eymbol timaes to coumter
delay spraad,
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the "Reply of American Telephone & Telegraph Company To
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Citizens Utilities Company
P. 0. Box 340

Emerald Park Drive

Suite C

Elk Grove, CA 95759-0340

Citizens Utilities Co.

Ellen S. Deutsch
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P.0. Box 340
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Elk Grove, CA 95759-0340

James F. Ireland

Cole, Raywid & Braverman
1919 Pennsylvania Avenue, NW
Suite 200

Washington, DC 20006

James R. Hobson

Donelan, Cleary, Wood &
Maser, P.C.

1275 K Street N.W., Suite 850

Washington, D.C. 20005-4078

Attorney for National
Emergency Number Assoc.

John S. Hannon, Jr.

Nancy J. Thompson

COMSAT Mobile Communications
6560 Rock Spring Drive
Bethesda, MD 20817

Nancy Douthett
Converging Industries

P. O. Box 6141

Columbia, MD 21045-6141

William J. Franklin, Chartered

1919 Pennsylvania Avenue, N.W.

Suite 300

Washington, D.C. 20006-3404

Attorney for Association of
Independent Designated
Entities

Milton Bins

Faye M. Anderson

Council of 100

20th Street, NW, Suite 400
Washington, DC 20036

General Communication, Inc.
Kathy L. Shobert, Director
Federal Regulatory Affrs.
888 16th St., NW, Suite 600
Washington, D.C. 20006

Thomas Gutierrez

Lukas, McGowan, Nace &

Gutierrez

1819 H Street, NW

Suite 700

Washington, DC 20006
Counsel for the Coalition
for Equity in Licensing;
Wendy C. Coleman d/b/a
WCC Cellular

Robert J. Miller

Gardere & Wynne, L.L.P.

1601 Elm Street, Suite 3000

Dallas, TX 75201

Attorney for Alcatel Network
Systems, Inc.

Leonard J. Kennedy

Laura H. Phillips

Richard S. Denning

Dow, Lohnes & Albertson

1255 23rd Street, NW

Washington, DC 20037
Counsel for ComCast Corp

Richard S. Wilensky
Middleberg, Riddle & Gianna
2323 Bryan Street
Suite 1600
Dallas, TX 75201
Counsel for ComTech Assoc.,
Inc.



John D. Lockton

Corporate Technology Partners
100 S. Ellsworth Ave.

9th Floor

San Mateo, CA 94401

Dow, Lohnes & Albertson

1255 Twenty-Third St., N.W.

Suite 500

Washington, DC 20037
Attorneys for Cellular
Information Systems, Inc.

Joe D. Edge

Neal M. Goldberg

Sue W. Bladek

HOPKINS & SUTTER

888 16th Street, NW

Washington, DC 20006
Counsel for Cook Inlet
Region, Inc.

Stephen L. Goodman

Halprin, Temple & Goodman

1301 K Street, N.W.

Suite 1020, East Tower

Washington, DC 20005
Attorneys for Northern
Telecom, Inc.

Werner K. Hartenberger

Laura H. Phillips

DOW, LOHNES & ALBERTSON

1255 23rd Street, NW,

Suite 500

Washington, DC 20037
Counsel for Cox Enterprises,
Inc.

William J. Franklin

WILLIAM J. FRANKLIN, CHTD

1919 Pennsylvania Avenue, NW,

Suite 300

Washington, DC 20006-3404
Counsel for Devsha Corp.;
Roamer One; Assoc. of
Dependent Designated
Entities; Cellular
Settlement Groups

Harold K. McCombs, Jr.

Duncan, Weinberg, Miller &
Penbroke, PC

1615 M Street, NW, Suite 800

Washington, DC 20036

Russel H. Fox

Gardner, Carton & Douglas

1301 K Street, NW

Suite 900, East Tower

Washington, DC 20005
Counsel for EF Johnson Co.

J. Jeffrey Craven

BESQOZZI, GAVIN & CRAVEN

L Street, NW, Suite 200

Washington, DC 20036
Counsel for First Cellular
of Maryland, Inc.

Shirley S. Fujimoto

Marc Berejka

KELLER and HECKMAN

1001 G Street, NW,

Suite 500 West

Washington, DC 20001
Counsel for Domestic
Automation Company

J. Jeffrey Craven

BES0OZZI, GAVIN & CRAVEN

1901 L Street, NW, Suite 200

Washington, DC 20036
Counsel for Diversified
Cellular Communications;
First Cellular of Maryland,
Inc.

Lee L. Selwyn, President
Economics and Technology, Inc.
One Washington Mall

Boston, MA 02108-2617

Andrew D. Lipman

Margaret M. Charles

SWIDLER & BERLIN, CHTD.

3000 K Street, NW, Suite 300

Washington, DC 20007
Counsel for Fibersouth, Inc.



Kathy L. Shobert

Director, Federal Regulatory
Affairs

General Communications, Inc.

888 16th Street, NW, Suite 600

Washington, DC 20006

Michael S. Hirsch
Geotek Industries, Inc.
1200 19th Street, NW,
Suite 607

Washington, DC 20036

Peter Kozdon

Mgr., System Architecture
ROLM, a Siemens Company
4900 0ld Ironsides Drive
Santa Clara, CA 85052-8075

Gail L. Polivy*
1850 M Street, NW, Suite 1200
Washington, DC 20036

Gary M. Epstein

John P. Janks

James H. Barker

LATHAM & WATKINS

1001 Pennsylvania Avenue, NW

Suite 1300

Washington, DC 20004
Counsel Hughes Communication
Galaxy, Inc.; Bell Atlantic
Personal Communications

David L. Hill

Audrey P. Rasmussen

O'Connor & Hannan

1919 Pennsylvania Avenue, NW

Suite 800

Washington, DC 20006-3483
Counsel for Independent
Cellular Network, Inc.

Jack Taylor

InterDigital Communications
Corp.

5 Rancho Drive

Grove, CA 95624

Edward C. Schmults
GTE Corp.

One Stamford Forum
Stamford, CT 06904

Michael Schlerter
GVNW Inc./Management
7125 SW Hampton Street
Suite 100
Tigard, OR 97223
Michael F. Morrone
KELLER AND HECKMAN
1001 G Street, NW
Suite 500 West
Washington, DC 20001
Counsel Independent Cellular
Consultants

Mark E. Crosby

Frederick J. Day

Industrial Telecommunications
Assoc., Inc.

1110 N. Glebe Road, Suite 500

Arlington, VA 22201-5720

Robert B. Kelly

KELLY, HUNTER, MOW &
POVICH, PC

1133 Connecticut Avenue, NW

Washington, DC 20036
Counsel for IVHS America

James U. Troup

Laura Montgomery

ARTER & HADDEN

1801 K Street, NW, Suite 400K

Washington, DC 20006
Counsel for Iowa Network
Services Inc.; Telephone
Electronics Corp.

John B. Bankson, Jr.

HOPKINS & SUTTER

888 16th Street, NW

Washington, DC 20006
Counsel for Andrea L.
Johnson



John D, Pellegrin

Evan D. Carb

JOHN D. PELLEGRIN, CHTD

1140 Connecticut Avenue, NW,

Suite 606

Washington, DC 20036
Counsel for Abraham Kye,
et. al.; Robert
Lutz, et. al.

Linda K. Smith

William D. Wallace

CROWELL & MORING

1001 Pennsylvania Avenue, NW

Washington, DC 20004
Counsel for Loral Qualcomm
Satellite Services, Inc.

Henry A. Solomon

HALEY, BADER & POTTS

4350 North Fairfax Drive

Arlington, VA 22203-1633
Counsel for the Luxcel
Group, Inc.

James M. Rhoads

JMP Telecom Systems, Inc.
P.0O. Box 292557
Kettering, OH 45429

Edward M. Johnson
P. O. Box 2688
Crossville, TN 38557

David L. Nace

Pamela L. Gist

Lukas, McGowan,
Nace & Gutierrez

1819 H Street, NW, 7th Floor

Washington, DC 20006
Counsel for Liberty
Cellular, Inc. Pacific
Telecom Cellular, Inc.

Leslie Taylor

LESLIE TAYLOR ASSOC.

6800 Carlynn Court

Bethesda, MD 20817-4302
Counsel for Loral Qualcomm
Satellite Services, Inc.

Scott K. Morris

Vice President - Law

McCaw Cellular Communications,
Inc.

5400 Carillon Point

Kirkland, WA 98033

R. Gerard Salemme

McCaw Cellular Communications,
Inc.

1150 Connecticut Avenue, NW

4th Floor

Washington, DC 20036

Timothy E. Welch
HILL & WELCH
1330 New Hampshire Avenue, NW,
Suite 113
Washington, DC 20036
Counsel for Mebtel, Inc.

Henry E. Crawford

1150 Connecticut Avenue, NW,

Suite 900

Washington, DC 20036
Counsel for Millin
Publications, Inc.

Motorola Inc.

Government Relations Office
1350 I Street, NW., Suite 400
Washington, DC 20005

David J. Kaufman
Lorretta K. Tobin
BROWN NIETERT & KAUFMAN, CHTD
1920 N Street, NW, Suite 660
Washington, DC 20036
Counsel for Minority PCS
Coalition



Larry Blosser

Donald J. Elardo

MCI Telecommunications, Inc.
1801 Pennsylvania Avenue, NW
Washington, DC 20006

Alex J. Lord

Mercury Communications, LC
236 E. 6400 sS.

Salt Lake City, UT 84107

Ann K. Newhall

MOSS & BARNETT

4800 Norwest Center

Minneapolis, MN 55402
Counsel for Means Equal
Access Network Services,
Inc. :

Michael D. Kennedy

Mary Brooner

Michael Menius

Motorola, Inc.

1350 I Street, NW, Suite 400
Washington, DC 20005

Barry Lambergman

Fletcher Heald & Hildreth

1300 North 17th Street

1l1th Floor

Rosslyn, VA 22209
Counsel for Motorola
Satellite Comm., Inc.

Gene Bechtel

Bechtel & Cole, Chtd.

1201 L Street, NW, Suite 250
Washington, DC 20036
Counsel for MW TV, Inc.

David E. Weisman
Alan S. Tilles
MEYER, FALLER, WEISMAN
and ROSENBERG, PC
4400 Jenifer Street, NW
Suite 380
Washington, DC 20015
Counsel for Natl. Assoc.
of Business and Educational
Radio, Inc.

Phillip L. Spector
Susan E. Ryan
PAUL, WEISS, RIFKIND,
WHARTON & GARRISON
1615 L Street, NW, Suite 1300
Washington, DC 20036
Counsel for Pagemart, Inc.

Gerald S. McGowan
George L. Lyon, Jr.
Lukas, McGowan, Nace &
Gutierrez, Chtd.
1819 H Street, NW, 7th Floor
Washington, DC 20006
Counsel for Palmer
Comm. Inc.

Richard L. Vega
Phase One Communications, Inc.
3452 Lake Lynda Drive, #115
Orlando, FL 32817

Nextel Communications, Inc.

Robert S. Foosaner

Senior Vice President,
Gov't Affrs.

601 13th St., N.W.

Suite 1100 South

Washington, DC 20005

Richard S. Myers

1030 15th Street, NW,
Suite 908

Washington, DC 20005



