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Re: Ex Parte Submission
PR Docket No. 93-61

Dear Mr. Caton:

On behalf of Southwestern Bell Mobile Systems, Inc. ("SBMS"),
this ex Darte communication responds to a letter dated January 9,
1995 filed by AirTouch Teletrac in this docket.

Though Teletrac devotes most of its filing to belittling the
spectral efficiency of the Quiktrak technology employed by SBMS,
Teletrac-- knowing that a decision in this docket was imminent-
elected not to serve SBMS with a copy of its filing. SBMS
fortuitously discovered the filing on January 12 by reviewing
documents recently received by the Commission. Needless to say,
Teletrac's tactic violates the spirit if not the letter of the
Commission's ex parte rules ):./ In the interest of fairness and
developing a complete and accurate record, SBMS respectfully
requests that the Commission take its opposing views into account
before rendering a decision.

Essentially Teletrac's submission is premised on the mistaken
notion that assignment of a large block of AVM spectrum to each
provider, preferably in the range of six to eight MHz, is the only

1/ The ex Darte rules were "crafted to achieve fundamental
fairness and a full record, while permitting the vigorous
exchange of information necessary for reasoned and informed
decisionmaking [footnote omitted]." In the Matter of
Amendment of Subpart H of the Commission's Rules and
Regulations Concerning Ex Parte Communications and
Presentations in Commission Proceedings, 62 RR2d 1759, 1762
(1987); see also Redwood Microwave Association, Inc., 38 RR
1073, 1081 (1976) (considerations of fairness, due process and
common sense are applicable even where the ex parte rUleS()e
not). I-.L L
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means to achieve "necessary" capacity and that such a large block
of spectrum is essential to providing a quality service to the
public. As we show below, the record evidence is directly to the
contrary and Teletrac's analysis relies on several distortions of
SBMS' positions in this proceeding.

First, by taking a sentence out of a context from SBMS'
November 9 Comments,~1 Teletrac improperly suggests that even SBMS
needs more than two MHz for its wideband to operate a viable AVM
system. 11 However, SBMS never stated that it "plans to use more
than one [two MHz] block.,,!1 Rather, SBMS' position clearly was
(and is) that in an auction regime, just like any other bidder for

AVM spectrum, it should have the right to bid on more than one two
MHz block. The obvious point was that AVM providers should have
the right to buy whatever amounts of spectrum they need or desire.

Second, contrary to Teletrac's suggestion, SBMS has not
advocated operation in non-contiguous blocks of two MHz as an
optimal condition, for either its own or others' AVM systems .'il
Last August, when the Commission's staff was floating the idea of
carving out only two exclusive wideband AVM blocks of six MHz each,
coupled with the grandfathering of hundreds of Teletrac and
MobileVision licenses, SBMS placed on the record, in the spirit of
compromise, a "three x four MHz" band plan, with one of the four
MHz blocks split in half in non-contiguous spectrum. Y This
possible compromise was put out for discussion in response to the
urging of the Commission's staff to attempt to reach a consensus
among the AVM widebanders, and to the unchallenged record evidence
that even the less efficient technologies of MobileVision or
Teletrac required no more than 4 MHz. This alternative plan held
out the possibility that there might at least be three wideband
competitors in major markets instead of two. MobileVision and
Teletrac wanted no part of this compromise, and continued to assert
that they required six to eight MHz.

The fact of the matter is that Teletrac's claim about the
disadvantages of non-contiguous spectrum is a red herring. It has

~I Ex Parte Comments of Southwestern Bell Mobile Systems, Inc. in
PR Docket No. 93-61, filed November 9, 1994.

11 Ex Parte Comments of Air Touch Teletrac in PR Docket 93-61,
filed January 9, 1995 at 1, n.2 (hereinafter "Teletrac
January 9 Comments").

!I Id. at 1.

'il Id.

Y Ex Parte Comments of Southwestern Bell Mobile Systems, Inc. in
PR Docket No. 93-61, filed August 12, 1994 at 5.
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not been advocated as optimal for SBMS' own or other AVM systems.
Furthermore, it has never been shown that adoption of a two MHz
building block plan would result in winning bidders holding non
contiguous spectrum. The non-contiguity of SBMS' August compromise
proposal resulted solely from SBMS' desire to accommodate the
present band positions of Teletrac's existing systems and
MobileVision's few transmitters in Chicago and elsewhere. Since
such a compromise was flatly rejected by the incumbent licensees,
the Commission should now be guided solely by considerations of the
public interest and spectral efficiency, and not the narrow private
interests of these parties.

Third, SBMS has never claimed that "LMS systems that use less
spectrum are inherently more efficient simply because they use less
spectrum. Ill! Rather, SBMS' position has always been that: (1)
licensing 2 MHz for a system that may need only 2 MHz within which
to operate is more efficient than licensing, for example, 8 MHz for
a system that needs only 3.87 MHz (which is the case with
Teletrac); and (2) SBMS's system (which happens to be a 2 MHz
system) is more efficient than Teletrac's system (which happens to
be a 3.87 MHz system).

Fourth, comparisons of efficiency that compare capacity over
occupied bandwidth are not nearly as meaningful as comparisons of
efficiency that compare capacity of licensed bandwidth, especially
when one is using such capacity as an argument for the proposed
size of spectrum blocks in a new band plan.!/ In any event, as
shown below, SBMS is more efficient than Teletrac under either
analysis. Teletrac claims lithe SBMS system can perform about
45,000 locations per hour 111/ and credits SBMS' General Attorney,
Wayne Watts, with this quote. Mr. Watts said no such thing. He
actually estimated that SBMS' capacity was 240,000 locations per
hour, which, in fact, is an understatement.~/ SBMS' location-only
capaci ty is somewhere in excess of 400,000 locations per hour,
still within a wideband of 2 MHz. Compare this with Teletrac's
200,000 locations per hour within 8 MHz licensed, or 3.87 MHz
occupied.

Measuring efficiency by the method proposed by Teletrac, i.e.
locations per hour per megahertz, SBMS's system is by far more
spectrally efficient.

l! Teletrac January 9 Comments at 2.

!/ Id. at 3.

1/ Id. at n. 6 .

10/ A fuller discussion of the SBMS system's capacity is included
in Appendix A.
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Capacity Licensed Licensed Occupied Occupied
Wideband Efficiency Bandwidth Efficiency

Teletrac 200,000 10c/hr 8 MHz 25,000 3.87 MHz 51,680
10c/hr/MHz 10c/hr/MHz

SBMS 400,000 loc/hr 2 MHz 200,000 2.00 MHz 200,000
10c/hr/MHz 10c/hr/MHz

SBMS SBMS is 8.00 times SBMS is 3.87 times
compared to more efficient than more efficient than
Teletrac Teletrac Teletrac

SBMS presents this information to the Commission not to
demonstrate that SBMS' system is superior to Teletrac, but rather
to give a concrete example of a system that does more with less
bandwidth. It provides clear evidence of the fallacy of AirTouch's
assertion that 6 to 8 MHz of bandwidth per system is required.

Fifth, it appears that Teletrac is offering yet another band
plan. In the past, Teletrac claimed that no business could survive
in less than 8 MHz; then it proposed 10 MHz and timesharing. Now
it thinks 7 MHz is the right number and that timesharing is
infeasible. 111 SBMS has a full business with AVM as a stand-alone
product in 2 MHz (not connected with cellular service.)

The remainder of Teletrac's letter depends on the assumption
that capacity increases as the square of bandwidth. As shown in
Appendix A hereto, and confirmed in the Virginia Tech Final
Report, 121 which is the only independent unbiased study in the
record, capacity increases with bandwidth but less than squared.
That fact renders Teletrac's Figure 1 and Table I incorrect, as
well as all of its ensuing discussion. As the Virginia Tech Final
Report notes, there are other more spectrally efficient ways of
increasing capacity, such as SBMS' orthogonal channelization, that
do not require consumption of inordinate amounts of bandwidth. 131

111 Id. at 4.

121 See IICapacity and Interference Resistance of Spread-Spectrum
Automatic Vehicle Monitoring Systems in the 902-928 MHz ISM
Band, Final Report, II by Raymond Zhen, Jay Tsai, Rick Cameron,
Lara Beisgen, Brian D. Woerner and Jeff H. Reed of the Mobile
and Portable Radio Research Group, Bradley Department of
Electrical Engineering, Virginia Tech; October 14, 1994
(hereinafter IIVirginia Tech Final Report ll ).

gl Virginia Tech Final Report at 14.
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Teletrac argues that, for a given amount of spectrum in which
AVM/LMS systems may operate, having three operators is inherently
less efficient than two. That would lead to the conclusion that
one operator is most efficient. Again, the fallacy of all this is
the underlying assumption that capacity increases as the square of
bandwidth. As shown in the Virginia Tech Final Report, this
assumption is fallacious even when examining location-only
capacity. However, all of the wideband proponents in this docket,
including Teletrac, have or propose systems that include data in
the form of messaging and/or general data streams as an integral
component of their service. The Virginia Tech Final Report
concludes that, while there is "some advantage" in position
location capacity for systems which employ a larger bandwidth,
"[t]he communications capacity of a spread spectrum system
increases only linearly as a function of bandwidth, even using
detailed analysis for the effects of interference."u/

Teletrac selectively quotes the Virginia Tech Final Report out
of context on the bandwidth/capacity issue by stating that the
Report finds that the views of Teletrac's expert, Dr. Raymond
Pickholtz, "regarding the relationship between location performance
and bandwidth are ' essentially correct.' ,,15/ What the Virginia
Tech Final Report actually said, however, is contrary to Teletrac's
position and is worth reciting here in full:

Although this argument is essentially correct for the
operation of edge detection, some confusion may result
from the multiple operations performed by the AVM system.
One can imagine two distinct definitions of capacity:
the position location capacity of the system and the
communications capacity of the system. The former
measures the number of position fixes which may be
generated in a fixed time and bandwidth, while the latter
measures the amount of data which can be transmitted in
a given time and bandwidth.

The shorter time required for a single position fix may
result in a higher position location capacity for wider
bandwidth systems (although the improvement will be less
the indicated above because the time required for other
overhead operations and the guard time between successive
position fixes remains unchanged). However, the
information carrying capacity of any system only
increases linearly with bandwidth. This result follows
directly from information theory [Cov91]. As a result,
there is no disadvantage from subdividing this bandwidth
for different systems. While the position location

U/ Virginia Tech Final Report at 14.

15/ Id. at 2.
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operation may be slightly more efficient at higher
bandwidth, there is no such relationship for the
messaging capabilities of the system. 161

Teletrac states that, "Based on extensive technical and
economic analysis, [it] believes between 6 and 8 MHz is necessary
to sustain an LMS business at the levels of service quality and
pricing the market demands. lilY Teletrac's claims of knowing what
pricing the market demands are bogus. Teletrac dropped its prices
in Chicago by more than 60% when it realized that SBMS was about to
introduce its competing service. Clearly, bandwidth is not the
driving factor for pricing. If anything, the Chicago experience of
price sensitivity to competition suggests that the Commission
should adopt a band plan that facilitates market entry and
competition by multiple providers by allocating more and smaller
blocks of spectrum.

According to Teletrac, "By reducing the segments from 8 to
6 MHz, service providers will be forced to provide the quality of
service and meet the price points expected by the public in less
spectrum. II !!1 SBMS agrees. And by reducing spectrum assignments
further to blocks of two MHz, the Commission will encourage
providers to become even more efficient. Teletrac continues to
claim the need for additional spectrum (i.e., six, seven, eight or
ten MHz) without identifying how it would be used. It simply
asserts "future needs." Teletrac does not even use half of the
spectrum it currently holds. On what record basis should the
Commission believe Teletrac when it says it needs more?

Teletrac states that it knows "the driving cost factors for
operating an LMS business are coverage area and service
quality. 11

191 However, all Teletrac's arguments purporting to show
that it understands what it takes to create a viable business in
the AVM industry should be taken lightly. Its business record
suggests that it may know very little about offering a successful
business in AVM/LMS. It lost more than $120 million from 1990
(when Teletrac introduced its service) through June 30, 1993. 201

Te1etrac claims that if the AVM rules favor more service
providers with less spectrum each, lithe total number of customers

161

!Jj

!!I

191

Virginia Tech Final Report at 7 (emphasis added).

Teletrac January 9 Comments at 7.

Id.

III See Washington Telecom Week (Sept. 10, 1993) at 7 (Appendix
B) •
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that could be served by all providers combined would be less and
the variety of services would be reduced. llll/ The record is to the
contrary. As Dr. Jay E. Padgett observed, two AVM providers with
4 MHz each could actually serve more customers than a single
provider with 8 MHz.B/ Moreover, having more competitors leads to
greater diversity of services, more innovation in product and
service design, competition in pricing, and greater market
awareness. 23

/ The net effect is a broadening of the market for all
competitors.

In rendering its final decisions in this docket, the
Commission should accord great weight to the independent expert
findings contained in the Virginia Tech Final Report. Those
findings, particularly as to the relationship between bandwidth and
capacity, directly undercut the arguments of those who would hoard
large blocks of spectrum nationwide {especially by grandfathering
unbuilt systems}, and support adoption of a band plan that
maximizes the opportunities for competitive entry. SBMS urges the
Commission to give reasoned consideration to this factual record.~/

An original and one copy of this ex parte presentation are
being filed in accordance with Section 1.1206{a} {1} of the
Commission's Rules.

vez;:Y~

Louis Gurman
Counsel for Southwestern Bell Mobile

Systems, Inc.

cc: See Attached List

ll/ Teletrac January 9 Comments at 8.

B/ Padgett, Jay E., "Analysis of Teletrac Receiver Performance
and Part 15 Interference," October 22, 1993, at ii.

23/ See Johnson, Leland, "Competition In Wideband Location
Monitoring Services" submitted in Supplement to Reply Comments
of Southwestern Bell Mobile Systems, Inc. in PR Docket No. 93
61, October 15, 1993.

~/ See Petroleum Communications. Inc. v. FCC, 22 F3d 1164, 1172
1173 {D.C. Cir. 1994}.



Appendix A

DISCUSSION OF AJ:RTOUCB TBLBTRAC' S APPBNDIX TO ITS
JANUARY 9, 1995 EX PARTE COMMENTS

By Keith Rainer and Cameron Coursey

AirTouch has again chosen to claim that system capacity for
location increases as the square of the bandwidth, though this
claim has been refuted directly by the analysis presented by Dr.
Jay Padgett and was unsupported by the work completed by Virginia
Polytechnic Institute and State University. The essence of the
debate centers around the Cramer-Rao inequality expression for
location accuracy,

For a fixed location accuracy, this expression can be written
as an equality and tradeoffs can be made--between pulse duration,
number of pulses, bandwidth, pulse shape, energy per pulse, and
receiver thresholds--to achieve the desired accuracy. As noted by
Teletrac and others, the system noise is also a function of
bandwidth:

As the bandwidth increases, the system noise increases and the
signal power must therefore increase to maintain the signal-to
noise ratio required by the receiver. Taking this into account,
the expression can be rewritten as,

While other factors--such as pulse duration, number of pulses
per locate, signal power, and base station site density--affect
capacity, and capacity does increase with bandwidth, the
relationship is less than square. To achieve the square
proportionality, S/Nmust be increased portional to the increase in
bandwidth, and real world factors such as fading margin and cell
size must be examined. This, is the basis of Dr. Padgett's and
Virginia Tech's refutation of Teletrac's capacity argument.

SBMS'SYSTBM: CAPACITY

In a recent ex parte filing with the FCC, Teletrac stated that
the SBMS AVM System "can perform about 45,000 locations per hour. 11

1
/

Teletrac attributed the source of its information to a statement

1/ AirTouch Teletrac ex parte in PR Docket No. 93-61, filed
January 9, 1995, page 3.



made by Mr. Wayne Watts of SBMS. 2
/

Teletrac's assertion of the SBMS system capacity is untrue and
no statement assigning that value to the SBMS AVM system has been
made by SBMS or by any representative of SBMS.

The location capacity of SBMS' AVM system as currently
operating in the Chicago area is in excess of 65,000 locations per
hour depending on the mix of location and messaging traffic. The
wideband channel base station equipment deployed in Chicago can
provide in excess of 130,000 locations per hour. If there is
sufficient subscriber demand for the AVM service, the system
capacity can be doubled again by expanding use of the proposed
250 KHz narrowband channels to provide over 260,000 locations per
hour. This capacity can be accomplished within 2 MHz of spectrum
for the wideband channel using SBMS' current technology platform.

It is worth noting that some of the SBMS system wideband
channels are assigned primarily to messaging traffic. If all
wideband channels were assigned exclusively to the locating
function, the system location capacity would be in excess of
400,000 locations per hour. In its ex parte filing, Teletrac
stated that its currently operating AVM system can perform over
200,000 locations per hour in 4 MHz of spectrum, and it restated
its claim that system location capacity increases as the square of
the bandwidth.

Given the location capacity of the SBMS AVM system and given
Teletrac's claims, one can only conclude that either Teletrac has
deployed an inferior AVM technology, or its assertions of the
relationship of capacity to bandwidth are inaccurate. It is also
possible that both conclusions are correct, but, at a minimum, the

2/ SBMS has been on record since June of 1993 that within 2 MHz,
its Chicago system was expected to have an initial capacity of
60,000 location messages per hour with the ability to readily
double that amount. See Comments of Southwestern Bell Mobile
Systems, Inc. in PR Docket No. 93-61, June 29, 1993, at 7-8.

- 2 -



latter is true. This assertion is supported by analysis already
presented in this proceeding. 3 / 4/

3/

4/

See, for example, Dr. Jay E. Padgett's analysis, in "Wide Area
Pulse-Ranging AVM/LMS: Messaging/Locating System Design
Tradeoffs and Part 15 Interference," August 8, 1994.

See "Capacity and Interference Resistance of Spread-Spectrum
Automatic Vehicle Monitoring Systems in 902-928 MHz ISM Band, II

Dr. Brian Woerner et aI, Virginia Polytechnic Institute and
State University, October 14, 1994. For example, II There
appears to be some advantage in position location capacity for
systems which employ larger bandwidth. However, other
techniques are available which also increase position location
capacity of systems ••• " Note that the Teletrac assertion of
an increase of capacity as the square of the bandwidth is not
supported in this statement and in the analysis that follows.
Further note that there are other, more spectrally efficient,
techniques for increasing capacity. Finally note that the
report states "Communication capacity of spread spectrum
systems increases only linearly as a function of bandwidth •.. II

Since Teletrac's, SBMS's, MobileVision's, and Pinpoint's
systems all include data in the form of messaging and/or
general data streams as an integral component of their AVM
service, making bandwidth decisions based solely on system
location capacity is unjustified.

- 3 -



Appendix B

PACTEL'S TELETRAC LOSING MILLIONS OVER PAST FEW YEARS
PacTel Corp. revealed in a filing with the Securities &. Exchange Commission that its subsidiary Tdmac, which

prpvides alJtomalic vehide monitoringsystems, hasbeen losing mUlions ofdollars ovenhepast severalyem. Teletrac:
has become the fOCU5 ofattention because the Federal Communications Commission is close to i~uing a frequency
IlIoC:BJ:ioJ) role thal could be a boon for the company or could seriously impair its ability to function.

In the filing with dte SEC, pac.Tel said that TeJcnc reported' net Josses 0f549.1 million for 1992, 536.1 million
for 1991 and S12.7 million for 1990. Net losseswe~ $24.6 miIlion for the SIX momos etlding June 30. "The Company
[PIICTel Corp.} does not apc:ct TeJe.trac's opcrati~ to be profitable for sevcr3l years lUJd does Pot iJ*Dd to

significantly expand Teletrac's operations untiJ its services achieve if higher level ofcommercial~t3fIce:'PacTel
Corp. said. liThe Company is c:ontinuouslyevaluatingand consideringothercommercial applications ofits technology
and mlio location spectrum."

PacTel CoJP:s incomedeclined fromS50 million in 1990 toa 10550f$10.9 mi1lionin 199231 are$Ultofinaeasing
sran-up losses from international wireleuventures, otbere.qJEmsesassociated with iDtEnlationaI businesslIDd operating
losseli from Te(drac, dJe filing with the SEC said. Although the company bad $10.2 million in income during the si"
monthr; ending Jt1J1e 30. it only e"p£Cts to break e.ven for 1993 primarily as a result of income tax rate changes in the
United States and Germany and the effect ofcertain llCCounting t:banges.

Tele((ac's vdlicle loc.tion business in the start-up phaseand its serviceshavenotyetachieved a significaJJtdegree
ofcommercial accepb1nce. the filing with the SEC said. Teletrac initiated operations in Lo~ Angeles, Chicago, Detroit
and DaJJaslFort Worth in 1991 and in Miami and HoustOn in 1992. The vehicle location seJVices revenueS were $0.7
million in 1991, ~2.4 million in 1992 and SI.7 million in the first six months of Ibis year.

Teletrac offers two primary services: flccul'Ilcking and smlen vehicle locations. Fleet tracking allows subsc:ribers
to monitor me location ofall oftheir vehicle.s equipped with vehicle location units, such as tui~bs, ambulances and
trUck delivery 5eJVices. The filing with me SEC noted that with fleet tracking, TeJerrac's competitors include satellite
seJVlces and traditional fleet management services such as speciaHz:.ed mobile radio, which allows a drjver [0

communicate with if displUcltet.

Pac:Tel Corp. :said that it believes major Ifanse awardll in the Rut sever'lll yars will c.~[ish two Or
more cellular competiUJrs In most of the world', developed countries and that international cellulae
oppornmities thereafter will arise primarily through acquiSitions or combinations with existing license holders
or through a.wards by developing counlries.

J"temationll1ly, the company is competing or planning to compete for wireless liCCll5es in M~ico,

Belgium, the Netherlands, South Korea, Spain, Imly. FnDce, Japan and other markets of the world. PacTeJ
Corp. said that once it establishes lIl'I initial wireless presence in an intem.ational mllTket, it will seek to enter
other telecommunications buSinesses as well. Far ~plc, it has begun offering paging servic:es in Spain and
inLcnds to puT$ue ccllular opportunities mere. Ir 11150 plans to provjde paging and long distance Sl:ro'ices in
Germany.

AT&T's lrnnoupeement that it ,.,ill merge "jIll McCaw Cellular may Illcrease competition in Los
Angeles and Sacramento, where PacTcl Corp.'s cellular operations compete with McCaw. Pa.cTel pointed out
that the merger will permit McCaw to use the AT&T bromd name in marketing its cellulBI' services aDd give
McCaw ~5S to ATAT's sales, customer service and distribution channels. [t will aJ!O give McCaw access
to the research and development capabilities of AT&T Bell Laboratories. --~fI"ey
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