be modulated in a simulcast environment at the rate of 3000
baud." Mtel Technical Feasibility Demonstration, p.8 The higher
data delivery rate is promised by subdividing a 50 kHz channel
and utilizing advanced modulation techniques which MTel
described, as follows:

If, instead of the conservative

spacing used in the modeling,

orthogonal spacing of the carriers

were to be used, higher bit rates

could be achieved. In this case, 8

carriers with 3 kbps MOOK

modulation would be able to carry

24000 bps while falling close to

the proposed mask.
1d. at p. 9.¥%

25. In comparison, PacTel has developed a system

utilizing a simulcast speed of 4800 baud. Advanced modulation
techniques are being applied at this rate which promise between a

fourfold and sixfold increase in the bit delivery rate in a 25

kHz channel (i.e. 19.2 kps to 28.8 kps). This translates to an

effective rate of 38.4 kps to 57.6 kps utilizing 50 kHz of
bandwidth. This does in fact equal or exceed the Mtel
technology. Thus, both Mtel and PacTel deserve to be awarded
preferences for the strides they have made independently in
advancing the rate at which information can be delivered

messaging subscribers.

2 The Mtel showing indicates that its technical consultant

"was unable in the time allowed to model such a scheme, and
cannot comment on its expected performance". Id. Mtel also
indicates that "radio experimentation in the field will be
required to confirm that orthogonality can be maintained in a
simulcast environment." Id. at note 22.
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IV. Conclusion

The foregoing premises having been duly considered,
PacTel Paging respectfully requests that the Commission
reconsider its Tentative Decision to the extent that it denied
the tentative award of a pioneer’s preference for technological
innovations fostered by PacTel in the development of Advanced

Architecture Paging Service.

Respectfully submitted,

PACTEL PAGING 7/“

Carl W. Northrop
Its Attorney

BRYAN CAVE

700 Thirteenth Street, N.W.
Suite 700

Washington, D.C. 20005-3960
(202) 508-6000

Date: September 14, 1992
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July 29, 1991 «;()ﬂ
e A P
H. Franklin Wright, Chief ol c:b’
Frequency Liaison Branch '%“«;;o &
Office of Engineering and Technology %%
Federal Communications Commission A %,
2025 M Street, N.W. A

Washington, D.C. 20554
RE: Notice of Details of the Experimental Program
Dear Mr. Wright:

Pacific Telesis Group ("Telesis") hereby notifies the Commission of the
details of one of the experimental system tests being conducted under
the company's recently granted experimental radio service
authorizations.

On February 20, 1991, the Commission granted Telesis authority under
Part 5 of the Commission's rules in the Experimental Radio Service
(Other Than Broadcast) to conduct tests and to gather information to
assist the Commission and the telecommunications industry in the
development of Personal Communications Services (PCS). The
authorizations enable Telesis, and its participating subsidiaries, to
conduct propagation and system tests in a variety of frequency bands in
five metropolitan areas: San Francisco, Chicago, Dallas/Fort Worth,
New York City, and Los Angeles. Authority was granted under the File
Numbers 1658 through 1662-EX-PL-90. In the course of conducting
experiments under the authorization, the company has sought to transfer
the experimental authorizations to its subsidiary, Telesis Technology
Laboratory, Inc. See FCC File No. 1934-EX-TC-91.

The existing experimental authorizations permit Telesis to conduct tests
in the 930-931 MHz band, among others. As the Commission is aware,
this band is part of the reserve spectrum which has been designated for
use by Advanced Paging Services. Telesis, acting through its subsidiary
PacTel Paging, now intends to begin testing in this band a service it calls
"Advanced Architecture Paging", a technology platform that can support
a variety of Advanced Paging Services.



H. FRANKLIN WRIGHT
July 29, 1991
Page Two

The specific propagation and system testing that will be conducted
respecting the Advanced Architecture Paging Service falls within the
technical and geographic confines of the existing experimental
authorizations. Because the purpose of these experiments is to gather
information related to a proceeding other than the PCS proceeding,
Telesis felt it appropriate, after discussions with representatives of the
Commission, to file this notice with the Commission in order to keep the
agency fully appraised of the nature and scope of the experimentation.
PacTel Paging, one of Telesis' subsidiaries listed in the experimental
license, will be actively involved in this aspect of the experimental
program. The attached summary sets forth in detail the essential
aspects of the Advanced Architecture Paging Service that will be tested.

Kindly refer any questions in connection with this notice to PacTel
Paging's counsel:

Mark Stachiw, Esquire

Three Forest Plaza

12221 Merit Drive, Suite 800

Dallas, TX 75251

(214) 458-5212
Thank you for your consideration in this matter.

Respectfully submitted,

Pacific Telesis Group

By: jj/%m ///
7/ ./

Title: Assistant Vice President

Date 7-29-91

Attachments



NOTICE OF DETAILS
OF EXPERIMENTAL PROGRAM

Pacific Telesis Group ("Telesis") hereby notifies the
Commission of the details of one of the experiments it is
conducting under previously granted experimental licenses. The
following is respectfully shown:

I. Background

Telesis has been granted radio station authorizations
under Part 5 of the Commission's rules in the Experimental
Radio Service (Other Than Broadcast). The authorizations, all
of which were granted on February 20, 1991, enable Telesis, and
its participating subsidiaries, to conduct experiments in a
variety of frequency bands, including 930-931 MHz and 940-941

MHz, in the following geographical areas:

San Francisco, California File No. 1658-EX-PL-90
Chicago, Illinois File No. 1659-EX-PL-90
Dallas/Fort Worth, Texas File No. 1660-EX-PL-90
New York, New York File No. 1661-EX-PL-90
Los Angeles, California File No. 1662-EX-PL-90

In the course of pursuing the authorized experiments, Telesis
has applied to the Commission for permission to transfer the
existing authorizations to its subsidiary, Telesis Technology
Laboratory, Inc. See FCC File No. 1934-EX-TC-91.

The primary purpose of the previously authorized
experiments is to assist the Commission and the
telecommunications industry in the development of information
and technology regarding Personal Communications Services

("PCS") in relation to the Notice of Inquiry, Gen. Docket No.

90-314, 5 FCC Rcd 3395 (1990). Working in conjunction with its

subsidiaries, Telesis proposed a broad based experimental



program involving RF tests in diverse metropolitan areas that
would (a) provide a meaningful picture of radio propagation and
interference characteristics at different frequencies; and, (b)
assess the suitability of various spectrum bands for different
technological applications. Telesis also proposed extensive
system tests in multiple geographic areas utilizing a variety
of modulation schemes and frequency ranges to analyze various
system capabilities, functionality, features and spectrum
efficiencies. Among the frequency bands included in the
experimental program are 930-931 MHz, currently held in reserve
for Advanced Paging Service, and 940-941 MHz, currently held in
reserve for General Purpose Mobile Radio Service.

Subsequent to the submission of the Telesis
experimental PCS license application, Telocator submitted a
petition for rulemaking to make 930-931 MHz available to
providers of Advanced Messaging Service ("AMS"). See RM-7617.
As is more fully described below, PacTel Paging, a Telesis
subsidiary, is in the process of developing a transmission
platform it calls Advanced Architecture Paging ("AAP"). PacTel
Paging contemplates that AAP would be provided in the 930-931
MHz band, and could support AMS. The AAP service constitutes a
one-way service for which the technology, propagation and
system testing discussed herein correlate in all material
respects to the ongoing tests Telesis is conducting with
respect to PCS. Consequently, Telesis has determined, after

consultations with the Commission, to pursue this AAP



experiment as part of its existing experimental program under
the current authorizations.

II. Qualifications of PacTel Paging

PacTel Paging is a subsidiary of Telesis. The company
is one of the largest providers of paging services in the
United States. It conducts regional wide-area operations
throughout the country. PacTel Paging serves in excess of
500,000 paging units with a broad cross-section of messaging
services including tone paging, voice paging, numeric paging,
alpha numeric paging and voice mail services.

PacTel Paging has an established record of innovation
in the paging business. It is a technically sophisticated,
financially secure company which runs state-of-the-art paging
systems in major markets in the United States, and has a
history of fostering innovation in the industry.

I1I. The AAP Concept

In a variety of telecommunications contexts other than
paging, common carriers offer subscribers an open channel of
communication and leave it to the subscriber to determine the
precise use to which the channel will be put. For example, in
the landline telephone business, a wireline carrier will offer
an end user a T-1 dedicated facility. The subscriber will
determine how it wants to break it up and utilize the offered
capacity and the user will select the format and composition to

be utilized in transmitting information over the facility.



Historically, paging services have been offered on a
much more circumscribed basis. Constraints imposed by industry
formatting standards and manufacturers' equipment design
decisions have limited one-way paging to a narrow set of
options regarding format and composition. Available digital
paging technology generally limits recipients to receiving
messages formatted either in 4-bit (numeric) or 7-bit
(alpha-numeric) characters. Thus, not only the length but the
content of the transmission is effectively limited. For
example, a 7-bit alpha numeric format will only accomodate
numbers and upper/lower case letters, not any enhanced graphic
characters, such as those found on personal computers (those
characters above decimal 128). Graphics, facsimile and video
do not conform to existing format and composition limitations,
and thus are not available for transmission by existing paging
systems.

The concept with AAP is to develop an advanced
messaging service free of the constraints imposed by existing
technology. AAP is a digital data stream offered to end users
without imposing informal formatting limitations. Therefore,
not only are 4-bit and 7-bit characters available, but
innumerable other word sizes and compositions are possible.
Utimately, AAP could permit all digital data types to be
distributed to the subscriber, thereby providing the platform
upon which both existing and enhanced messaging capabilities,

including enhanced character sets, low and high resolution



graphics, video, E-Mail, facsimile, digitized voice and lengthy
alpha numeric messages, will be able to be offered and to
co-exist. AAP also offers the possibility of subscribers being
able to encrypt their messages at the bit level, thus ensuring

confidentiality.

IV. The Experimental Program

The development and testing of AAP requires
experiments involving a variety of technical aspects of the
platform to be utilized to deliver the diverse transmissions
that are contemplated. Specifically, PacTel Paging proposes to
conduct detailed tests regarding transmission rates, bandwidth,
error correction, coding schemes and system control
techniques. These aspects of the experimental test are
discussed in greater detail below.

A. Transmission Speeds

The restricted internal formats of existing paging
services have been dictated in large part by capacity
limitations. Longer messages require additional air time and
thereby threaten to congest a one-way system beyond tolerance.
Transmitting at increased baud rates holds a prospect for
resolving this capacity concern. However, faster transmission
speeds may not offer the same quality of reception. PacTel
Paging will test transmissions at a variety of increased baud

rates for purposes of determining efficiency and reliability.



B. Error Correction

State-of-the-art paging systems today do employ some
forward error correction. The most advanced of these, however,
only provides for 3-bits of error correction for a 23-bit code
word., With increased baud rates and/or increased message
length, enhanced forward error correction will be absolutely
necessary in order to maintain a suitable level of reliability.

Research in other disciplines has resulted in dramatic
steps forward in data transmission error correction. PacTel
Paging will incorporate and test the effect of forward error
correction in the high-speed simulcast one-way messaging
environment.

C. Channel Spacing

A 25 KHz channel spacing is the standard upon which
the existing paging industry has been based. In the course of
establishing technical standards with respect to Advanced
Messaging Services, the Commission must explore whether this is
indeed the optimal bandwidth standard. Due to receiver
selectivity and reception capabilities, a wider bandwidth will
in fact support a higher paging transmission speed. Testing is
necessary to determine the optimal relationship between
bandwidth and transmission rates. For example, if a doubling
of the bandwidth would support a quadrupling of the paging
transmission speed, then increasing the bandwidth would be more

spectrally efficient.



With this principle in mind, PacTel intends to test
the technological capabilities and capacity of channel spacing
from 25 KHz to 50 KHz. The purpose will be to determine the
optimal bandwidth for this service in terms of spectrum
efficiency and capacity. In making this determination, PacTel
Paging will take into consideration the fact that fewer
channels with wider bandwidths will result in the need for
fewer guardbands (presently 7.5 KHz) between channels, which
may result in a more efficient utilization of allocated
spectrum.

D. in hem

Essentially, AAP is an unformatted paging service
which will allow the subscriber to select the paging format and
message type to be provided. There will, however, be some
low-level formatting necessary in order to deliver certain
basic data to the pager (i.e., cap code, message, error
correction, etc.). PacTel Paging will experiment to determine
the minimal formatting necessary to offer AAP service.

E. Control Systems

The market demands for one-way services have resulted
in the development of regional systems. Generally, wide-area
services of this nature are provided by simulcasting a
modulated signal from many transmitter locations throughout a
broad geographic area. 1In order for this paging technique to-
be successful, the signals must arrive at the subscriber unit

in modulated phase. This technical constraint has limited the



baud rate at which simultaneous transmissions can be achieved,
and has thereby limited the capacity of existing paging
systems.

As baud rates are increased, more precise control
signalling techniques will be necessary. PacTel Paging
proposes to utilize the frequency band 940-941 MHz to test the
simulcast control segment of the AAP system. The purpose will
be to develop a control system architecture capable of
supporting the advanced technology represented by AAP.

V. Technical Parameters of the

Experimentation Program

In developing and testing AAP, PacTel Paging proposes
to operate within the following technical and geographic
specifications:

A. Fregquency Bands

PacTel Paging proposes to utilize no more than 50 KHz
of spectrum in the frequency band 930-931 MHz to test base
station transmit capabilities of AAP.

PacTel Paging proposes to utilize no more than 50 KHz
in the frequency band 940-941 MHz to test the simulcast control
segment of the AAP system.

PacTel Paging will test the propagation of 930-931 MHz
and 940-941 MHz FM signals using channel spacing from 25 KHz to
50 KHz and utilizing a pseudo-random bit stream in specified

geographic areas as set forth in greater detail below.



B. Height/Power Limitations

PacTel Paging plans to transmit with the minimum power
necessary to test the service. PacTel Paging will comply with
the height/power limitations reflected in the Telesis
experimental licenses. In no event shall transmitters operate
with more than 10 watts ERP.

C. Interference Protection

The frequency bands in which the tests are to be
conducted are in the Commission's reserve spectrum and, as
such, no interference to established commercial operations will
be caused. In order to ensure that it does not interfere with
any other experimental licensee in these frequency bands, or
cause interference to any system on adjacent frequencies,
PacTel Paging will implement measures (such as monitoring a
frequency prior to beginning the experiments and coordinating
with others who may be authorized experimental licensees in the
same markets) to ensure that interference is not caused.
PacTel Paging will also carefully monitor its emissions to
ensure that no spurious or harmonic emmissions interfere with
existing systems on adjacent frequencies.

D. Geographic Area

PacTel Paging will test the AAP service in certain
geographic areas within the confines of the Telesis
experimental licenses. Specifically, the markets in which the
company will test AAP are: San Francisco, California, Los

Angeles, California, and Dallas/Fort Worth, Texas. The first



two markets have been selected because in combination they
represent a robust regional paging market with diverse
geographic, climactic, RF environment and demographic
characteristics. The third market is selected because it is
the location of PacTel Paging's principal office where many of
the key personnel who will be involved in designing, overseeing
and evaluating the experiment are located.

E. Timetable

The experimental program set forth above can be
completed within the two year experimental license term which
commenced with a grant of the Telesis authorizations in
February of 1991. The experimental reports to be filed with
the Commission in connection with the previously granted
authorizations will be expanded to include reports regarding
the conduct of the AAP tests.

VI. Follow-On Tests

Assuming that the results of the experimental program
regarding propagation and system component testing are
encouraging, PacTel Paging will need to conduct certain
follow-up market tests of the AAP service.

In order to confirm the technical aspects of AAP,
tests at full operating power for 931 MHz paging systems will
be necessary. PacTel Paging understands that prior authority
from the Commission will be required to modify the experimental

program in this respect.



Also, the market acceptance of AAP may be tested by
placing, pursuant to further Commission authority, test
subscriber units on test AAP systems in specified markets.
Authority may also be sought to implement varying tariffs for
AAP service to test the consumer demand for larger or smaller
message sizes at varying service prices. PacTel Paging does
not seek authority to conduct such market tests, or to charge
for experimental services, at this time. Any such further
request will be supported by appropriate showings regarding
disclosures to be made to test system subscribers regarding the
fact that the AAP service is experimental and that the
Commission may terminate the authority to offer the service at
any time.

As conceived by PacTel Paging, AAP will evolve at
least as a regional service, and perhaps as a nationwide
service. A further aspect of the experimental program may be
to test the technical constraints on providing AAP on a
regional or national basis, and, perhaps, to test the market
acceptance of this service as a wide-area or countrywide
service.

Conclusion

In summary, the program of experimentation being
conducted under the Telesis experiment licenses includes the
development of an Advanced Architecture Paging service, a form

of Advanced Messaging Paging to be offered in the 930-931 MHz



band. Based upon the promise this service concept holds,

PacTel Paging, by a separate filing, will be petitioning the
Commission to establish a rulemaking to allocate spectrum in
the 930-931 MHz band to the AAP service, and to accord PacTel

Paging a Pioneer's Preference relating thereto.
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PAGING SIMULCAST TEST PLAN
PHASE 1

1.0 Test Purpose

These tests are being conducted with regard to Pactel Paging's proposal on Advanced
Architecture Paging. The technical features to be tested are increased channel bandwidth
(50KHz) and higher transmitted data rates, which are proposed to achieve increased

capacity and improve spectral efficiency.

The main objective of the trials is to assess the effect of operating at higher data rates in
simulcast mode. The present paging data rate is 1200bit/sec in a 25KHz channel. These

trials will evaluate a 25KHz and a S0KHz channe! with data rates of 1.2, 2.4, 3.2, 6.4 and
12.8kbit/sec.

The major problem with simulcast occurs when a pager is within range of two or more
transmitters. Assuming different path lengths, one signal will arrive before the other. If the
time difference is a significant portion of the bit period then destructive interference can
occur, depending on the relative levels and phases of the signals. The higher the data rate
the worse the problem is likely to be. The trial will assess how this problem varies with

location , data rate and channe] bandwidth.

Property of PacTel Paging Rev 1.00 11/14/91
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2.0 Test Definition
2.1 General Qutline

These trials are being conducted in two phases. The first phase covers two level modulation
for data rates of 1.2, 2.4, 3.2, 6.4 and 12.8Kkbits/s. Phase two covers four level modulation
at 6.4kbit/s and also 1.2 and 2.4kbit/s binary for comparative testing.

This document deals with phase 1 testing only.

2.2 General terms used throughout document

BER : Bit Error Rate
FSK : Frequency Shift Keyed
GPS : Global Positioning by Satellite
NRZ : Non Return to Zero
PRBS : Pseudo Random Binary Sequence
UTC : Universal Time Coordinate
Property of PacTel Paging ' Rev 1.00 11/14/91
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3.0

3.1

Pagc 4

Test System
General Description

The tests involve transmitting a continuous data stream in a 25KHz or a 5S0KHz channel in
the 930MHz to 931MHz band, from a number of paging transmitters both singularly and
simultaneously (see figure 1). There is one receiver which is used to monitor signal
strength and bit error rate at various locations. The equipment at each transmitting site is

identical. The system can be split up into two sections , transmitter and receiver.

3.1.1 Transmitter

The transmitter block diagram is shown in figure 2. The transmitter uses a modified paging
unit, the PURC 5000. This has been altered to take into account the wider channel
bandwidth and higher bit rates being used. These modifications consist mainly of
introducing switchable analog splatter filters, to contain the modulation to the required
bandwidth, and adjusting the deviation in the exciter. The baseband data is provided by a
pseudo random bit sequence generator which can be set to any of the required data rates

from 1200bit/sec to 12.8Kbit/sec.

The remainder of the equipment, GPS receiver, TCXO, and phaselock loop, is dedicated to
ensuring that, when required, each transmitter is transmitting with the same sequence, and

is in phase synchronization.

The GPS receiver, by locking on to a number of GPS satellites, is able to generate absolute
time accurate to less than a microsecond at each transmitting site. In addition, the GPS
receiver outputs a pulse per second with this time accuracy on its leading edge. This pulse
is used to phaselock a TCXO which itself is used as the reference clock for the PRBS
generator. To ensure each transmitter begins its sequence at the same time, the PRBS

generator is reset from the portable computer and the GPS pulse. The computer has

Property of PacTel Paging Rev 1.00 11/1491
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knowledge of GPS time from the GPS receiver. This time is accurate to UTC within one

microsecond.

As an example suppose that the transmitted sequences are to be synchronized at a particular
time, say 10.00.00 am. Processing delays in the computer mean that each transmitter
cannot be allowed to start the sequence on its own since each cdmputcr controlling each
transmitter will have slightly different delays which do not match the requirement for
synchronization within a few microseconds. Therefore, the next GPS pulse after the

computer reads time at 10 o’clock, is used to trigger the pseudo random sequence.

Presently, the GPS satellites do not provide twenty four hour coverage. However, the
testing times will be coordinated with a forecast of the availability of the satellites above the

horizon. A log of the transmit times, powers and locations will be kept for all test periods\

Initially, an operator will be placed at each transmitter site to monitor the tests, change the
data rates and switch the respective transmitter on and off at the appropriate times. As the
tests proceed, it is likely that the transminers will be controlled remotely via cellular

telephone.
3.1.2 Recejver

The receiver is placed in a mobile van which is already set up for doing propagation

measurements including an omnidirectional bicone antenna.

The FM recciver is capable of being switched from 25KHz channel bandwidth to 50KHz
bandwidth. A bandwidth of SOKHz is used for the highest data rate of 12.8Kbit/sec and
10KHz deviation. Data rates of 6.4Kbits/sec and below are used on the 25KHz channel

with SKHz deviation.

Propecty of PacTel Paging Rev 1.00 11/14M
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The tuncable low pass filter is adjusted according to the data rate being used for any one

measurement. The 3 dB point of the filter is set to a frequency at 80% of the bit rate.

The filtered baseband data is then passed into a bit error test set. The test set knows the
pseudo random sequence and uses this knowledge to synchronize to the data stream. It is

then able to make a count of errors 10 determine the bit error rate,

The ETAK and computer arc alxcidy in the vehicle as part of a propagation measuring
system. ETAK is a dead reckoning navigation system providing latitude and longitude to
the computer. The computer will also be used to collect the signal strength and bit error rate

information.
3.2 Test Equipment List

The test equipment requirement is based on three transmitter sites and one mobile receiver

Transmitter Qty. Vendor Part # Status
GPS receiver 3 Navstar XR4 PC Purchase
Portable Computer 3 Toshiba T 5200 Purchase (2)
Frequency Counter 3 TBD Rent '
DC Power Supply 3 TBD BK 1635 In House
TCXO 3 TBD Purchase
930MHz Transmitter 3 Motorola ~ PURC 5000 1In House
Phaselock loop 3 Pactel Custom Build
PRBS Generator 3 Pactel Custom Build

Property of PacTel Paging Rev 1.00 11/14/91
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Combiner 3
Receiver:

FM recciver 1
Tuneable Filter 1
BER Test Set 1
ETAK 1

Spectrum Analyzer 1
Computer 1
Antenna 1

Vehicle & Generator 1

Page 7

3.3 Test Equipment Specification

General:
Frequency range

Data rate

Bandwidth

Property of PacTel Paging
Drafi Paging Simulcast Test Plan

Wacom Products Purchase
TBD Purchasc/rent
TBD ‘Purchase/build
TBD Rent
ETAK Travelpilot In House
HP HP8561B In House
In House
WJ WJ48971 In House
In House
930MHz t0 931MHz
12.8Kbit/sec at 10KHz dev.

1.2,2.4,3.2,&6.4Kbit/sec at SKHz dev,

25KHz for 1.2 to 6.4Kbit/sec

SOKHz for 12.8Kbit/sec
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