
2201 Iakeside Blvd., Richardson, TX 75082—4399
TUnited States of Arerica

FERIRERAL CCMMINICATIGS COMMISSICN
IMEANTAL

SPECIAL TRMECRARY AUIHXRIZATICN

 

  

EXPERIMENIAL K O 2 X EB U

(Mature of Service) (Call Sign)

XD_FX & M S—1029—EX—93
(Class of station) (File nmumber)

NAME RKR, INC.
 

Vicinity of Richardson, TX
(Location of station)

 

Special Temorary Authority is hereby granted to operate the  radio
transmitting apparatus described below:

Frequency Authorized Emission
MHz Power (watts) Desiqnator

824—849 600 milliwatts 3OKOFSW
869—894 1 {output) 3OKOFOW

All coperation must be coordinated with and agreed to by the cellular
licensee in the area of operation.

This special temorary authorization is granted upon the express condition
that it may be terminated by the Camission at any time without advance
notice or hearing if in its discretion the need for such action arises.
Nothing contained herein shall be construed as a finding by the Comission
that the authority herein granted is or will be in the public interest
beyond the express terms hereof.

This special temporary authorization shall not vest in the grantee any right
to coperate the station nor amy right in the use of the frequencies
designated in the authorization beyond the term hereof, nor in any other
manner than authorized herein. Neither the authorization nor the right

granted hereunder shall be assigned or otherwise transferred in violation
of the Comunications Act of 1934. This authorization is subject to the
right of use of control by the Government of the United States conferred by
Section 706 of the Comunications Act of 1934.

This authorization effective___ February 22, 1993 and FEDERAL
will expire 3:00 A.M. EST. May 22, 1993 COMMINICATIOAS
 

COMIISSICN

 



cLCH INST PCI INRQ STVDY 1C 62026538773 POQ1/014

COMMUNICATIONS REQUEST
Date: February 9, 1993

To: Ms. Morrigey in
Mr. Frank Wright‘s Office

Location: FCC Washington, D.C.

Facsimile Number: (6) 202—653—8773

Number of Pages to Follow:

From: Mel Hacker Telephone: (615)—734—4313

FAX: (6157344109

URGENT MESSAGE — Deliver As Soon as

Possible  
Dear Ms. Morrisey:

Attached is the information we discussed earlier. Thank you for
your help.

Very truly yours,

Melvin E. Hacker
Regulatory Agency Manager
Northern Telecom Inc.
200 Athens Way
Nashville, TN 37228
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Appordved by OMR FEDERAL COMMUNICATIONS  COMMISSION .6

s0s0—0440 FEE PROCESSING FORM
Expires 12/31/90 Wfi* 
Please read instructions on back of this form before completing it. Section | MUST be compieted, If gou_are apgiying. for
concurrent actions which require you to list more than one Foo Typo Code, you mus! also complete Section II, Thnis form
must accompany all cayments. Qniy one Feo Processin? Farm may be submitted per upplication o¢ filmng, Please type or print
tegibly. All required blocks must be completed or applicatlon/Tiling will bo roturneg without action,

 S EC T | On 1 >

APPLICANT NAME (Last, first, middle {nitial)

‘BNR_ILNC.
MMUNGpDDRESS (Line 1 (Maximum GG6 characters — refer to Instruction (2) on reverso of form)

0. Box 833 87|
‘MAILING ADDRESS (Line 2) (If required) (Maximum 35 characters}

—_‘Richardson
STATE OR COUNTRY (If foreigin maudress)}) ZIP CODE CALL SIGN OR OTHER FCC IDENTIFTER(if applicabie)

2e _TOX 7508.3 — 3871
Er in Colkmn (A)} the correct Fee Type Code for the service you are applvinqg for. Fee Type Codes may be@ foumd in FCC —

Fue fFiling Guldes, Entur in Cowrnn (8) the Fue Multiple, If appilcable, Entur in Colsnn (C) the réesult Obtsined fron‘i-mlriplying

the value of the Fee Type Code in Column (A) by the number entered in Colnn (8), i any.

 

 

 

  
 

   

 

(A) (B) (G)

FEE MULTiIPLE FEE DUE FoR Fee TyPE
FEE TVPE COUE (if required] CODE IN COLUMN (A)

 

     (D

         E1A |E s 75. 00  
   

  
 

 
s EC T i ON 1 1 — To be used only when you are requesting comcurrent actions which resuft in a |

fequirement to list more than one Fee Type Cods.
 

 

 

 

  

 

  
  
 

 
 

 

 
 

 

   
 

 

           
 

 

 

 

 

        
 

(A) P (B) (C)

FEE TvPE cop£ FEE MULTIPLE FEE DUE FOR FEE TYPE
(f required) COBE IN COLUMN (a)

(2) | $

(3) $

(4)
f $

(6) 3

AOD ALL AMOUNTS SHOWN IN COLUMN c, LinEs (1n
ommc nmnmraemmrememrmtmmaas

THAOUGH (61, AND ENTER THE TOoTAL kene. TOlAL AMOUNI REMMIED
THIS AMOUNT SHOULD EauaL Your Enctosed omm teC
RremiTtance. ’ $ |

This form has bean autnorred for reproduction. FCC Form 155
Mav 18980
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FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

Approved by ONMS

3060 —0064

Expires 12/3 1/92

  
  
  

  

 

Puplic feporting burgen for tmis collgetion of information is estensieg to avorege 4 hours per responte, mcluding the tme

icr foviawing ngiructions, searching éxigtimng data sources, guth@ung .ng manluaining The data necdaod, and compléling and
reviewing Ing Collection of information, Seng comments réegarding Cns Lurgen estmmate of any other aspéect of this collece
Lon of  nformangn, including  Suggestions tor reducing this burden io l ederal Cormurncauons Commission, Office of

managing Dsector, washington, DC 2059§4, ang to ine Office of informanon and Regulrtory affars, Office of Management
and BuCGgel, Paperwork Reaucton Project (3060—008§8), washingion, 0C 20803.

 

APPLICATION FOR NEW OR MODIFIED RADIO STATION AUTHORIZATION UNCER PART 5
OF FCC RULES — EXPERIMENTAL RADIO SERVICE (OTHER) THAN BROADCAST)
 

   
 

 

 

 

 

 

 

 

 

 

 

         

A. Applicant‘s Name and Post Office address QO NOT WARITE IN THIS BLOGCK

(Give street. city, state. and ZIP Code, See Instruction No. 4)

File No.

BNR, INC.

2201 Lakeside Blvd.

Richardson, TX —7?5082—4399

2.(a) Application for fcheck only one bor) 2.(b) For Modification indicute below

XD New Station C Modification of existing authorization File No Call Sign:

3. Application for modification indicate change in (check all that apply)

C1 Frequency C Emission Q Power LJ Locution

[X Other particulars (describe befow ar in artached Exhibit No. ___1... __ ;

4. Particulars of Operation (See instructions below)

Ficquoncy (Suae Jw NECESEARY

Whethar kKMz or rwex e MOBULaATINc BANDWIDTH
MHz1 HHMUSSION Sl1GKat. dkHn

_3 (At (B) P tD) (ch F1 «Gi

Please refer to Exhibit No. 1

(A) List cuch trequency or frequency band separately. {If more space is required. nuach is Txhihit No. ]. 1

tBi  Insert muaximum R.F. output power at the trunsmitter terminols. Spe¢ify units

(C)  dnsort muximum effective radiated power from the antermia (If pulsed emission speods ivak powert

(D} Inseft CMEANY ur CPEAK(See definitions in Part 51.

(E)— List cach typg of emission separately Tor each Irequency (See Section 2.201 hCO Mss a

(Fy  Insert as appropriate for the type of modulation:

(1i the maximum specd of keying in bauds:

(2} maximum audio modulating frequency;
(3} frequency deviation of carrier;

(4) pulse duration and repetition rate.

Forr complex emissions, describe in detail in the space provided betow

(G)— Descrine how the necemary hiindwidtt was detcrmined in space provided helow

Please refer to Exhibit No. 1  
 

FCC Form 442 — Page 1
Cansem,. AAQM

 



NST FOR INFO, STUDY

 

HXEDDY BASC C MogLE

TO 620265337 13 P007/014

s posed io shnir on transotiter and transmitting antwnna (Check onlv one Heyl

X nAash & MORIL

 

ocu [4 pormanentiy locited at a fixed logation, give below
 

Sime County City or Tawn
TX DalLas Richardson   

Number and street for other indication of locution}

Refer to Exhibit No. 1

ud; 16 molule deserihe the ccuicl area of operation

 

tst Geographical coordinatés exact to the neargst secand (v) Geogriaph:ical coordinates of the approximate center of proposed

arca of operation (mobile applications)
 

North Latitude woest Longitude
a « > w e « w

32 58 4N 96 42 36W
  Narth L aftitude West Longitude

n + n e + =

 

6. Is a Girectuional antenna fother than radar} used"

If "YES". give the following information:

(u) Width of beam in degrees at the half—power pointL

(b) Orientation in horizontal plane
{c) Orientation in vertica) plane __§(Q___

E Yas 0 No

 

>

<~~ C Yes
If "Yes", attach as EXHIBIT No.

Is this authorization in be used for fulfilting the requirement of a government econtract with an agency of the United Scates Gavernment?

K) No

. a harfative statement descrihing the governMment projéct, Agency. and contact number.

 

of a foreign government?

If "Yes‘", attach as EXHIBIT No.

 

the following information:
{a) The contract number and the name of the foreign government cancerned.

8. Is this authorization to be used for the exclusive purpeme af developing madio eqiuipment for expar in he emplayed by stations under the jurisdiction

C Yes CE No

 

research project}.

If ‘‘Yes"‘, attach as EXHIBIT No.

 

{c) Aa showing that existing communications facilities are inudeqquate.

9. Is this authorization to be used for providing communicutions essential to a research project? (The radio communication is not the abjective of the

Q Yes h No

a narrative statement providing the faillowing information:

(a) A description of the nature of the research project being conducted.
(0) A showing that the communications freilities requested are mecessary for the research project involved.

 

(b) The specific objectives sought to be accomplished.

radio art, or is along line not already investigated.

10. If all the answers to Hems 7, 8. and 9, are "No", attach as EXHIBIT No. _4 , a narrative <tatement describing in detail the following: 

{a) The complete program of research and experimentution proposed including description of equipment and theory of opération,

(c) How the program of experimentation has a reasonable promise of contribution to the cevelopment, extension. expansion. or utilization of the

 

 

(b) If less thun 2 years, give the length of time in months that the authorization requested in this application will he required.

11. (a) Give an esumate of the length of time that will be required to complete the program cf cx[;.'.rimcnla(inn proposed in this application.

2 years
 

environmental impact? 12. Would a Commission grant of this application come within Section 1.1307 of the FCC Rules, such that it may have a significant

8 NoO Yes

If you snswer yes, submit an Environmecntal Asscasment required by Section 1.1311.   
FCC Form 442 — Page 2

February 1990  
 



rROM INST FOR INFO, STUDY 10 §2026538773 ?008/014  

  

130 Laxt hetow iransmiting equipment (o he instalted ef experimethi. so stt

MANUFACTURER TYPE NO. OF UNITS

NT Switch NT4O 1

NT Radios/Transceivers DRU 8

 

14. Is the equipment listed in frem 13 capable of station identification prrsaant to Secuon ~ 1422

T7 Yie QQ Nn

 

15. Will the antenna extend more than 6 meters above the ground, of if mounted on an cxisting buildiag will it extend more than 6 meters sbove the

building. or will the proposed antenna be mounted on an exisung structure other than a building?

1¥ ¥es {{] No

If **Yes", give the following (See Instruction 9):

 

 "~_ (a) Overall height above ground to tip of antenna is meters. Refor to Exhibit No. 1(649 feet

(b) Elevation of ground at antenna site above mean s¢a level isM matess

tc) Distante to nearest aircraft landing area is _,_(_7'_5_“l}les) 12_‘0 /_____ kilometers.

(d) List any natural formations of existing man—made structures (hills, trees, water uinks. towers, ¢tc.) which, in the opinian of the applicant, would

tend to shield the antenna from aircraft and thereby minimize the neronsutical hazacd of the antenna.

Refer to Exhibit No. 1

(e) Submit as EXHIBIT No. _________. a vertical profile skeich of total structure including supporting building, if any, giving heights in meters
ubove ground for all significant features, Clearly indicute existing portion, nouting particulars of uviation obstruction lighting already available.

 

16. Applicant is fcheck only one ba)

C Individuat C Association LJ Purtnership Corporation
{] Other (describe below)

 

17. Is applicant a foreign government or a representmive of a foreign government?

L] Y¥es . 8 No

 

18. Has applicant or any party to this application had any FCC station license or permit revoked or had any application for permit, license or rencwal
denied by this Commission?

Y C Yesx & No

If "Yes‘. atach as EXHIBIT No.
 _... a statement giving call sign of license or permit revorked and relate circumsiances.

 

19. Will applicant be owner and operator of station?

l.(..l ¥en C Ko

20. Give nume. fitle, and telephone number (include area code} of person who can hest handle inquiries pertaining to this application.
Alli Karim
Manager, Microcell Development
(214) 684—7432, Fax (214) 6§4—3748

21. List below all exhibits in numerical sequence and the item number of form requiring, the gxbitsit identified.

 

 

 

EXHIAITS AND ITEM NO. OF PORM
 

 

 

Eahihit Kem Fabihit hiem ratuhit Htem

Nuember No. of Form Nuntber No: of Forin Number No. of Form

1 4, 5, 15
2 10
         

FCC Form 442 — Page 3

February 1990  
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a4 . CERTIFCATiION

ATTENTION: Reas stis certificution suviuih. Aefore sigting. this applicution

THE APPLICANT CERTIFIES THAT:

tw Copics of the FCC Rules Purts 2 and 3 aro on hand: and
oby Adequate Umamwal appropriations have beenr made to curry on the programul expcrimentation which will he condueted by qualitied personnet:

and ©

ict AS operations will be on an experimmental hasis in uccordange with Past 5 and other spphcable rules, and wilt be conducted in such a mumner

and at such a time us to pregiude harmful interference to any authorized station: and

id; Grunt of the authorization requested herein will not be construed as a finding on the purt of the Commussion

(Cli that the frequencies and other rechnical parameters specified in the authormation are the hest sufted for the propused program of cx

perimentanon. and

{3) that the applican; will be avthorized to operate on uny basis ather thim expernmmental. and

(3) thai the Commissiunt is obligiigd by the resuls of the experimencld program to make provision in its rules including its table of frequency

allocations for applicant‘s type af aperation on a regularly lieensed busis.

APRLICANT CERTIFIES FURTHER THAT:

{e) All the statements in the application and attuched exhibits ure truc,. complete and correct to tw best of the applicant‘s knowledge; and

if) The upplicant is willing to finance and conduct the experimental program with full knowledge und anderstanding ofthe utove limitstions: and

(g) The applicant waives any Claim to the use of any particular frequency or ofthe electromignotic spectrum as againgt the regulatory power of the USA .

Signed and diated this _ ,._________2""" day of January 22. 1993

Name of AppHcant .___.._.

teorrespond with name given oftf page [)

 

By Char}es L. Spann
 

(prin: (signature}

Telecommunications Regulation Analyst
Title

.

Check Appropriate Classification:
 

WILLFUL FALSE STATEMENTS MADE On THIS$ FORM
ARE PUNISHARLE BY FINE AND IMPRISONMENT. U.S.

CQDE, TITLE 18, SECTION 1001. U Member of Applicant Purtnership

7 individual Applicant

   
U Oifice uf Applicaunt Conporatour

or Association

[X aAauthorized Empluyse

 

 NOTIFICATION TO INMVIDUALS UNDER PRIVACY aC¥TOF 1974

AND THE PAPERWORK REDLICTION aACT OF 1980

information requested inrough this fOrM is authorized by the Communications Adt Af (944. as amended. and specificully by Section 308 therein.

The informution will be used by Federal Communications Commmission stait to determinc cligpshdity for issuing authorizations in the use of the fre
quency specirum and to effect the provisions of regulatory respomsibilities rendered the Conmmmssion hy the Act, Information reqmested hy this
form will he uvailable to the public unlers otherwine requested pursuuamt to Secten 0 459 of 1 CC Bules and Repuiations. Your response is re—

quired to obtain this authorization.

THE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY aCT OF 1974 P10 44.679, NFCEFMRER 16. 1974) § 410800 §47sceq6 +)
and the Puperwork Reduction Act of 1980. P.L. Y6—511. December 11. 1980, 41 U 8100 «o7

 

5CC Form 442 — Page 4

February 1390
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BNR INC.

EXHIBIT NO. 1

This is a request for Experimental License Authorization under Section
5.202 (I) of the regulations for the development of radlo technique,
equipment, operational data or enginesaring data related to an existing or
proposed radio service.

of

The Microcell Live Air Testing program will be a continuous experimental
development program used to develop new and improved radio communication
systems and equipment. The test program will focus primarily upon developing
microcell systems inside buildings that will expand the versatility of Cellular radio
equipment and will improve the spectrum efficiency of Cellular systems. BNR will
closely coordinate testing with the A and B Cellular operators to avoid
interference and to improve the next generation of Cellular equipment.

Frequencies Used

Initially BNR plans to test on the following Cellular frequencies:
877.110 MHz —— Channel #237
877.740 MHz —— Channel #258
878.370 MHz —— Channel #279
879.000 MHz —— Channel #300
890.340 MH2z —~— Channel # 678

890.970 MH2z —— Channe! # 699
869.550 MHz —— Channel # 1008

The testing program will not use more than seven (7) Cellular channels during
any period of time. However as the Dallas area Cellular A and B opserators
may need to revise spectrum usage for their customer needs from time to time,
BNR seeks authority to test in the Cellular spectrum in the following ranges;
824 to 849 MHz and 869 to 894 MHz.

Maximum R.F. Output

The maximum R.F. output of portable transmitters will not exceed the power
limitation for commercially available celtular phones, being six hundred (600)

milliwatts. All portable transmitters used in the testing program will transmit
with power of six (6) milliwatt (7.8d48m) or less.

Base station maximum output is 1W at the transmitter. Maximum ERP at
antenna will be 12d8m.

The radio signal strength from base station emissions measured 100 moters
outside the building shall be —95dBm or less.
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Maximum Effective Radiated Power (from the antenna)

120Bm

"Mean" or "Peak"

Mean

Type of Modulation

Standard Cellular AMPS operation, FM

Description of Necessary bandwidth

Standard Cellular AMPS operation, 30kHz

Summary of Technical Information

A 16.5 dB clutter loss due to buildings was included in the calculations of the
expected received signal strongth. The ERP used at the testing sight is the
maximum available using the equipment provided by Novate!. The cell site
specific data is as follows:

Latitude 328 58‘ 47" N
Longitude 96° 42‘ 36" W
Site Elevation at Ground Level 649‘ (197.82 Meters) (above sea level!)
Peak Building Height (NT Tower) 884‘ (289.44 Meters) (above sea level)
Antenna Height (BNR Building) 35° (10.67 Meters) (max height, inbuilding)
Antenina Height (NT Tower) 60‘ {18.29 Meters) ({max height, inbuilding)
Antenna Type/Gain Directional; 6dB Gain
TX Line Length (BNR Building) 300 Feet
TX Line Length (NT Tower) 600 Feet
Transmitter Power 1 watt (Maximum)
Combiner Loss 10 dB
Duplexer Loss 2 dB
TX Line Loss (0.5" inch foam) 7.2 dB (BNR Building)
TX Line Loss (0.5" inch foam) 14.4 dB (NT Tower)
Connector Loss 2.50B
Attenuator range 1+100B
ERP 12dBm

The test location is the BNR/ANT office complex,. composed of a three story BNM
building whose street address is 2201 Lakeside Blvd., Richardson, Tx., and the
connected fourteen story NT tower whose street address is 2221 Lakeside
Blvd., Richardson, Texas. Both buildings have the same Latitude and longitude
coordinates. In the NT Tower, the RF will only be radiated within the 5th fleor, at
a height of 60 ft above ground level.
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The Test location is on the East side of U.S. Highway 75 (a/k/a Central
Expressway). There are numerous office buildings (whose total heights above
sea level are higher than the maximum height of antennas to be used in the
test) that are located between the test sight and the nearest aircraft landing
area. Further natural formations and trees between the test sight and the
nearest aircraft landing area will tend to shield the antenna from aireraft and
minimize the aeronautical hazard to aircraft.
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BNR INC.

EXHIBIT NO. 2

BNR INC. is the Research and Development Subsidiary of Northern Telecom,
which is one of the largest manufacturers of telscommunication equipment in the
World. As part of the world wide development of enhanced telecommunication
equipment the Richardson laboratory is Initiating an in—depth testing program to
develop microcell equipment that will use traditional cellular frequencies, for
inbuilding, low—power cellular uses and operation. Microcell development can
increase the versatility of Cellular equipment for the general population and can
increase the spectrum efficiency of equipment using the frequency channelis
allocated to the A and B cellular providers in the United States.

will test in—building, low—power, microcell systems for radios
operating in the current cellular spectrum bands. The program will include
in—depth testing of the following three major areas for microcell systems:

1) Inbuilding RF propagation for the United States Cellular spectrum.
2) Coexistence of inbuilding, low—power, transmissions with the existing

Celico Macroceil systems.
3) Oetermination of spectrum re—use factors tor Microceli applications.

The testing will be conducted entirely within the new 1,000,000 sq. ft. BNR/NT
complex located at 2201 and 2221 Lakeside Bivd., Richardson, Texas.

The testing program will initially use the following equipment:
1. NT4O based MTSO switch incliding the Intelligent Cellular Peripherat (ICP)
2. One (1) Cell Site ICRM based Controller
3. Eight (8) NT Radios operating at 1 watt max. The maximum ERP at the

antenna will be 12d8m.
4. Associated celisite equipment :

+ High stabilility Master Ocsilliator, 4.8MHz, providing a stable clock source
for the radios to synthesize their RF channels.
Broadband Transmit Combiner, isolators, filters, duplexor
Recaeive Multicoupler, splitters and filters
Cell Site Monitor to monitor presence of the control channel
Commercial power supplies

5. Multiple indoor low power antenna locations inside the BNR and NT buildings
c
e
«

As the test program matures as many as 32 Motorola MicroTak® handsets may
be used in the test program, together with a variety of commercially avaitable
cellular telephones.

program include developing new equipment and techniques for
microcell systems. The test program will explore methods to provide complete
inbuilding coverage for users without requiring an excessive number of base
stations within the building. 1t is important to test different RAF propagation
environments under different conditions, and characterize the RF propagation
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inside buildings under different conditions. To maximize efficiency it is critical to
control the spillage of the RF to ensure that the same spectrum canbe reused
within as short of a distance as possible to provide coverage to business offices
while using as few cellular channels as possible.

Microcell technology developed from the program will provide economic
inbuilding services while avoiding contflict with external cellular macrocel!
systems.

h | jbuti i includes future systems that
will greatly expand the number of customers that can use the cellular frequencies
while being served by a system that greatly expands the efficiency and versatility
of radio communication.
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MmMr. B Franklin wright

Erequency
Liaison Branch Chief

Tederal
Communica

tions Commiss1
0n

3025 M stree!

wWashingt0o
Ds DC 20554
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Produ
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t Testing

Dear Mr— wright:

Aarached
hereto 15 the applicatio

n for an Experime
mal Radio License

10

conduct MicroCell
product gevelopme

nt for Cellua‘ radio  system®

Northetn
Research

(BNR) and Northern
Teleconm

currently
have gpecial

Temporary
Authorizat

ion (STA— File Numbe! 5-1029-EX-
93-, call s1g" KOJXEU)

which will expire MsY 342, 1993; for testi9E MicroCe!)
systems$ in frequencies

icensed to Cellular providers—

The test program
will be conducted

, 'm-buildi
ng, in the¢ BNR/Nort

hern

Telecom comple® located at 201 and 2221 Lakeside
Bivd., it Richards01

.

Texas.
BNR/Nort

he® Telecom
will coordinate

resting activity with current

Cellular providers
to avoid interferenc

® with current Celulat service.
The

test activity will use vOY low pow!! handsets anda bast stations ht wili

avoid interferenc
t problem$

with existing Celluiar service iD the argk.

The 1est program has identified
unique methods of deployin&

ow—powe

base Stati0n® to achiev© full in—building
coveragt

with significaml
y less

radiated pOWE! from the bas® situation®—
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y for pNR/North
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19 develop 9°*~ in—buildin

8 wirele‘

systems§ for Cellu!a®
pperators.

The wireies®
system$ will permit Celh

opperator§
o make more efficient

uS® of thei allocated
gpectrum . an

significa
m\y expand

their customéet
base with their existing

fred

allocation
—

'

BNR/North
e!3 felecom

is O"° of e largest commun‘xca
tion me

in the world, with approximate
ly

2

2

000 employe*!
in th¢ Uniter

approxima
tc\y

3,

200 employees
in RichardsO0

n, where

.

the //

conducted
.
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Mr. Wright

April 23, 1993
Page 2

Please call me on (61§5) 734—4313 in the eQent that you have any questions

concerning this application.  Should you desire to reach me by FAX, the
number is (615) 734—4109. Check number 51612 in the amount of $35.00 is
enclosed.

Very truly yours,

Vrietinu, C Abaclers)
Melvin E. Hacker

Regulatory Agency Manger

/bb

Attachment
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 FEDERAL COMMUNICATIONS COMMiIssioN

FEE PROCESSING FORM

 

 

    Iructions on back of this form before completing it Segtion | MUST be complered. If you are ap?ymg for
which raguire you l6 _lisft more than one Fee Type Coede, you must sisqo complete Section !!. This form
peyrenis. Qny one Fee ProcossmP Form may se submiiga per application or flling, Pigage type of print
blocks must be compisted or applicatior/filing will be raturnad without action.

 

s EC T I on I

APPLICANT NAME(Last, Sirsi mlddle initial)

Northern Telecon Inc.

—AILING ADDRESS (Line !} (Maximum @5 characters — refer to Instruction (2) on reverse of form)

200 Athens Way

MALINXG ADDRSSS (Line 2) {If required) (Maximum G& characters)

C
(
|
|

 [ ETY

 

Nashville

STATE CR COUNTRY "4f foreign mudress) ZIP CODE CaALL SIGN OR OTHER FCC IDENTIFIER(If applicable)

TN 37228 —1397 K0 2XRU  
 

E‘y"\l*" Colmn (a) the correct Fee Type Code for the service you are appiying for. Foee Type Codes may be found in FCC
Fee Filng Guides, Enter in Colrm (B) the Fose Muitiple, if applicable. fnter in Column (C) the result obtained from— multiplying

tre value of the Fee Type Sode in Columt (A) by the number enterad in Columna (B), if any,

  

  

{A) (8) | |
a 4 FEE MULTIPLE FEE DUE FOR FEE TYPE

(8 FEE TYPE COOE (It required} CODE IN COLUMN tA

Eo] A E s 35.00

 

        
 

       
 

 ! sECGT | on td —— To be used ony when you are requesiing concurrent actions which result in a

requirement to list more tnan one Eee Type Code.
 

 

 

 

 

  
  

 

  

 

 

 
  

  
 

  

 

 
   
 

 

 

 

 
           
 

 

 

 

  
 

 

     
 

 

     

(A) (B) (0)
FEE TYPE CODE FEE MULTIPLE PEE DUE FOR FEE TYPE

(it required) COBE IN COLUMN (A)

(2)] 1 #

(3) . %

(4}
#

(6)
$

ADD ALL AMOUNT$ SHowN IN COLUMN c, LINES (1)
THROUGK (§), AND ENTER THE TOTAL HERE. Toral aMoud)RemTTeo
ThI% AMOUNT SHOULD EauaL YOUR ENCLOSED wiTh (y}8 ADFpCATN
AEMITTANCE. ’ + O

 
  
 Img form nas téen suthoreed fofr reproduction. FCC Form 18%

May 1690
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FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20584

Aapproved by OMB

3060— 0065

Expires 12/3 17892
 

Fubtc reporting Burden for this collestion of information is estmateg to average 4 hours per resporse, insluding the time
| for reviewng ingiruchors. geerching exigting dats gources, gathetng ang manmlgining the Gata meeded, and completing ane

| féviewing the collection Of information. Saeng commenis fegarging this burdan estwmate or any other aspect o( this collec—
l uon of informangn, inciuding suggestions for reducing this burgen to Fegeral Communicationg Commission, Office o‘
i Mereging Qirector, vasnington, 0C 205§54, arg to the Qffige of Information and Reguiatory Affairs, Office of Maregemen:
’ and Ruaget, Pagerwor« Reguection Project (38°60—0088), asningror, 3C 208503   

APPLICATION FOR NEW OR MODIFIED RADIO STATION AUTHORIZATION UNOER PART §
OF FCC RULES — EXPERIMENTAL RADIO SERVICE (OTHER) THAN BROADCAST)

DC NOT WARITE IN THIS BLOCK
 

A. Applicant‘s Name ang Post Office address

(Give strect. city, state,. and ZIP Code. See Instruction No. 4)

File No.

Northern Telecom iInc.
200 Athens Way
Nashville, TN 37228—1397

 

2.t8) Application for (check only one box) 2.(b) For Modification indicate below  
 

 

 

 

 

 

 

 

 

 

 

        

 

Kl New Station C Modification of existing authorization File No.: Call Sign:

3. Application for modification indicate change in (check all that apply)

2 Frequency D Emission C Power C Location

E& Other particulars (Gescribe below or in attached Exhibit Na._;

4. Particulars of Operation (See instructions below)

Frequency (State © rowen NECBSSARY
Whether KHF. or MODULATING RANBWIDTH

MHz EMISSION §1GNAL thka)
_ (A) 18) 1G) (D1 E) (F) \G)

Please refar to Exhibit No. 1

(A) List each frequency or frequency band separately. (If more space is required. attach as Exhibit No. ._._.1_...._ ).

(Bi Insert maximum R.F. output power at the transmitter terminals. Specify units.

tC) Insort maximum effective radiated power from the antenna (If puised emission specify peak power}.
(D)
(E:
tF]

Insert ‘MEAN® or "PEAK®" (See definitons in Part $).

List each type of emission separately for each frequency. (See Section 2.201 FCC Rules.)
Insert as appropriate for the type of modulation:

(1} the maximum speed of keying in bauds:

(2) maximum audio modulating frequency;
13) frequency deviation of carrier;

(4) pulse duration and repetition rate.
For complex emissions, describe in detail in the space provided below.
Describe how the necessary bandwidth was determined in space provided below.

Please refer to Exhibit No. 1

 

FCC Form 442 — Page 1

Fepruary 1990
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;‘ Propesed hxulion ut iranamitter ung tfansmitting antenna (Check only one boxy

i T oFIXED BASE _ MosILe & rasEe & MoBiLe

ib) 11 permanentiy cqvated at a tixed loggtion,. give below (di If mobile. describe the exact area of operation

Stare County City of Town

TX Dallas Richardson   
Xumber snd street tor other indicaution of locution)

Refer to Exhibit No. 1
 

 

    

ivi Geogrophical courdinates exact to the nearest second {e) Geographicai coordinates of the approximaute centar of proposed

. ~area of operation (mobile applications)

North Latitude Wext Longirude North Lutitude West Longitude
a » # * 2 w ! a 1 w 6 a w

32 58 4 7N . 96 42 36W

6. Is a directional antenna (other than radar) used? K Yes 0 No

If "¥ES". give the following information:

(a} Width of beam in degrees at the half—power point
(b) Qrientation in horizontal plane 8.6_01‘.-;

(c) Orientation in vertical plane

80

 

  7. Is this avthorization to be used for fulfilling the requirement of a government contract with an agency of the United Siates Government?

l Q Yes E No

If ‘"Yes". attach as EXHIBIT No. . a narrative statement describing the government project, agency, and contact number.

 

 

8. Is this authorization to be used for the exclusive purpose of developing radio equipment for export to be employed by stations under the furisdiction
of a foreign government? 0 Yes U No

If "Yes", attach as EXHIBIT No. . the following information:

(a) The contract number and the name of the forsign government concerned.

 

 

9. Is this authorization to be used for providing communications essentlal to a research project? (The radio communication is not the objective of the
research project). 0 Yes 18 No

If "‘Yer"‘, attach as EXHIBIT No. a narrative statement providing the following information:
ta) A description of the nature of the research project being conducted.
(b) A showing that the communications facilities requested are necessary for the research project involved.
tc) A showing that existing communications facilities are inadequate.

 

 

10. If all the answers to Items 7. 8. and 9. are "No"%. attach as EXHIBIT No. ___4____, a narrative statement describing in detail the following:

(a) The complete program of research and experimentation proposed including description of equipment and theory of operation.

(b) The specific objectives sought to be secomplished.
(c) How the program of experimentation has a reasonable promise of contribution to the development, extension, expansion, or utilization of the

radie art, or is along line not already investigated.

  11. (a) Give an estimate of the length of time that will be required to complete the program of experimentation proposed in this application.

(b) If teas than 2 years, give the length of time in months that the authorization requested in this application will be required. 2 years
 

12. Would a Commission grant of this application come within Section 1.1307 of the FCC Rules, such that it may have a significant
environmental impact? Q ¥Yes B No

If you answer ves, submit an Environmental Assessment required by Section t.1311.

 
FCC Form 442 — Page 2

February 1990
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t Aotons iromaithtuing equipmett to be onstwilea 1P eAperiimienfall so staigd!

* MANUFACTURER TYPE NC. OB Uunits

NT Mobile Telephone Exchange NT4O/ECORE/BRISC 1

NT Radios/Tranaceivers DRU 8

 

i4 1. the equipment listed in item i3 cupable oft staties identification pursusnt to Section 5. 1527

Lo Yes L% No
 

15. Wilt the anienna extend more than 6 meters above the ground, or if mounted on un existing building wiil it extend mare than 6 meters above the
mu‘lding, of woll the proposed antenfia be mounted on an existing structure other than a building?

& ¥es L] No

1f "Yes‘‘. give the foliowing (See Instruction 9);

meicres. Refer to Exhibit No. 1 {649 feet)(a)l Overali height above ground to tip of antenna is
.—~

 

.01 Elevation of ground at antenna site above mean sea level i119782 _ meters.

ic} Distance to nearest aircraft landing area is (7.5 miles) 12107 kilameters.

(d} List any natural formations of existing man—made structures (hills. trees, water tanks, towers. etc.) which, in the opinion of the applicant, would

iend to shield the antenna from aircraft and thereby minimize the seronautical hazard of the anterina.

Refer to Exhibit No. 1

(e} Submit as EXHIBIT No. _________. a vertical profile sketch of total structure including supporting building, if any, giving heights in meters
above ground for ail significant features. Clearly indicate existing portion, noting particulars of aviation obstruction lighting already available,

 

16. Applicart is (check only one box)

~ 0 individual CQ Association C Parinership B Corporation
D Other (describe betow;

 

17. Is appticant a foreign government or a representative of a foreign government?

O Yes No
 

18. Has appli¢cant or any party to this application had any ECC station license or permit revoked or had any application for permit, license or resewal

denied by this Commission? ) Yes No

If ‘"Yes". atach as EXHIBIT No.

 

. a statement giving call sign of license or permit revoked and relate circumstances.

 

19. Will applicani be owner and operator of station?
C% ves 0A No
 

20. Give name, title. and telephone number (inrclude area code} of person who can best handle inquiries portaining to this appucmon
Melvin E. Hacker

§u1a§gz_&ency Manager

 

21. List below all exhibits in numerical aequence and the item number of form requiring the exhibit identified,
 

EXHIBITS AND ITEM ND. OF PORM
irmanditiathtttgh onsmommmmmomnonccomenthind 

  

 

Bahibit lterm Rakibic hem Exhielc hem
Nunaber No. of Form Number No. of Porm Nlm No. af Form

1 4. 5, 15

2 10
         

FCC Form 442 «© Page 3

Fabruary 1990
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s

°2. CEARIFICATION

ATTENTION: Read this certificanon vuretuily before signing this applivation

THE APPLICANT CERTIFIES THAT:

rar Copi¢s of the FCC Rutes Parts 2 anrd ® ure on hand> ang

om Adequaie Unancial «ppropmatofs have been made to corry on the prograin of experimentation whigh will be conducteg by quulitieg personnel;
und

mci_ Ali uperations will be on an sxperimental busis in uccordance with Part $ and other agplicable rules. and will be cofducted in such a munner
and at such s iime as to preciude harmiul interference to any authorized station: and

i) Qrant of the authorization requested herein will not be construed as a tindiag on the purt of the Commission

111 that the requencies and other technical parumeters specified in the authorizution are the best suited for the proposed program of ex—
perimentation, and

{2} that the applicant will be authorized to operate on any basis other than experimentai. and

(31 that the Commission is chiigated by the results of the experimental program to make provision in its rules including its table of frequency
allocatony for applicant‘s type of operation on a regularly licenged basis.

APPLICANT CERTIFIES EUATHER THAT:

tgi. All the statements in the spplication and attached exhibits ure true, complete and coffect to the best of the applicant‘s knowledge; and

The applicant :s willing to finance and conduct the experimental program with full knowledge and understanding of the above limilations: and

tg) The applicant waives sny claim to the use of any particular frequency or of the electromagnetic spectrum as againgt the regulatory power of the USA .

2 3rd April 9 9 3
Signed and dated this day of 1

Northern Telecom Inc.
(correspond with name given on page {)

 

Name of Applicant

By Melvin &. Hacker
(prinu) (signarure)

Title Regulatory Agency Maenager
 

Chock Appropriate Classification:
 

AFWILLFUL FALSE STATEMENTS MADE ON THIS FORM C Individual Applicant
ARE PUNISHABLE BY FINE AND IMPRISONMENT. U.S.

{ COpE, TITLE 18, SECTION 1001, C] Member of Applicant Parinership  
C Office of Appiicant Corporation

or Association

& Authorized Employee

 

NOTIFICATION TO INDIVIDUALS UNDER PRIVACY ACT OF 1974
AND THE PAPERWORK REDUCTION aCT OF 1980

Information requested through this form is authorized by the Communications Act of 1934. as amended, and specificaily by Section 308 therein.
The information will be used by Federa! Communications Commission staff to determine eligibility for issuing authorizations in the use of the fre—
quency spectrum and to effect the provisions of regulatory responsibilities rendered the Commission by the Act. Information requested by this
form will be available to the public unless otherwise requested pursuant to Section 0.459 of FCC Rules and Regulations. Your response is re—

quired to abtain this authori2ation.

THE EORECOING NOTICE is REQUIRED BYy THE Privacy aCT OF 1974. P.L. 93—579. DECEMBER 31. 1974. 5 U.S.C. S52a(eX3),
and the Paperwork Reduetion Act of 1980. PL. 96—411, December 11. 1980. 44 U.8$.C. 3507.  
 

FCC Form 442 — Page 4
February 1990
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BNR INC.

EXHIBIT NO. 1

This is a request for Experimental License Authorization under Section
5.202 (i) of the regulations for the development of radio technique,
equipment, operational data or engingeering data related to an existing or
proposed radio service.

of

The Microcell Live Air Testing program will be a continuous experimental _
development program used to develop new and improved radio communication
systems and equipment. The test program will focus primarily upon developing
microcel! systems inside buildings that will expand the versatility of Cellular radio
equipment and will improve the spectrum efficiency of Celiular systems. BNR
will closely coordinate testing with the A and B Cellular operators to avoid
interference and to improve the next generation of Cellular equipment.

Frequencies Used

Initlally BNR plans to test on the following Cellular frequencies:

877.110 MHz —— Channel #237

§77.740 MHz —— Channel #258
878.370 MHz —— Channel #2798
879.000 MHz —— Channel #300

890.340 MHz —— Channel # 678
890.970 MHz —— Channe!l # 699
869.550 MHz —— Channe!l # 1008

As the Oallas area Callular A and B operators may need to revise spectrum
usage for their customer needs from time to time, BNR seeks authority to
test in the Cellular spectrum in the following ranges; 824 to 849 MHz and
869 to 894 MHz.

Maximum R.F. Output

All portable transmitters used for the in—building testing program will transmit
with power of six (6) milliwatt (7.8dBm) or less.

Base station maximum output is 1W at the transmitter. Maximum ERP at
antenna will be 12dBm.
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J

Maximum Effective Radiated Power (from the antenna)}

12dBm

"Mean" or "Peak"

Mean

Type of Modulation

Standard Cellular AMPS operation, FM, and other cellular technologles
designed for more efficient utilization of spectrum may be tested (e.g. 1S—54
TDMA, IS—95 CDMA).

Description of Necessary bandwidth

Standard Cellular AMPS oparation; 1 channel / 30 kHz carrier; using 8
channels requiring 240 kHz of total bandwidth.
For future consideration, TOMA operation at 3 voice / 30 kHz carrier (and
potentially up to 6 voice / 30 kHz carrier) and CDMA operation with a variable
number of users sharing 1.23 MHz of bandwidth.

Summary of Technical information

A 16.5 dB clutter loss due to buildings was included in the calculations of the
expected received signal strength. The ERP used at the testing sight is the
maximum available. The cell site specific data is as follows:

Latitude 328 58‘ 47" N
Longitude 96° 42‘ 36" W
Site Elevation at Ground Level 649‘ (197.82 Meters) (above sea level!)
Peak Building Height (NT Tower) 884‘ (289.44 Meters) (above sea level)
Antenna Height (BNR Building) 35‘ (10.67 Meters) (max height, inbuilding)
Antenna Height (NT Tower) 60‘ (18.29 Meters) {max height, inbullding)
Antenna Type/Gain Directional; 6dB Gain
TX Line Length (BNR Bullding) 300 Feet
TX Line Length (NT Tower) 800 Feet
Transmitter Power 1 watt (Maximum})
Combiner Loss 10 dB
Duplexer Loss 2 dB
TX Line Loss (0.5" inch foam) 7.2 dB (BNR Building)
TX Line Loss (0.5" inch foam} 14.4 dB (NT Tower)
Connector Loss 2.50B
Attenuator range 1—10dB
ERP 124Bm (Maximum}

The test location is the BNR/NT office complex, composed of a three story BNR
building whose straeet address is 2201 Lakeside Blvd., Richardson, Tx., and the
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connected sixteen story NT tower whose street address is 2221 Lakeside Bivd.,
Richardson, Texas. Both buildings have the same latitude and longitude
coordinates. Initlally, in the NT Tower, the RF will only be radiated within the
Sth floor, at a height of 60 ft above ground level, but BNR/NT would also like to
consider testing (with approval and coordination of the A & B Cellular operators
to avoid interference) at a max height, inbuilding of 208‘ (63.40 Meters).

The Test location is on the East side of U.S. Highway 75 (a/k/a Central
Expressway), north of Campbell Road in Richardson, Texas.
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BNAR INC.

EXHIBIT NO, 2

BNR INC. is the Research and Development Subsidiary of Northern Telecom,
which is one of the largest manufacturers of telecommunication equipment in the
World. As part of the world wide development of enhanced telecommunication :
equipment the Richardson laboratory is Initiating an in—depth testing program to
develop microcell equipment that will use traditional cellular frequencies, for
inbuilding, low—power cellular uses and operation. Microcell development can
Increase the versatility of Cellular equipment for the general population and can
Increase the spectrum efficiency of equipment using the frequency channels
allocated to the A and B cellutar providers in the United States.

R&Dwill test in—building, low—power, microcell systems for radios
operating in the current cellular spectrum bands. The program will include
In—depth testing of the following three major areas for mlerocel! systems:

1) Inbuilding RF propagation for the United States Cellular spectrum.
2) Cooxistence of inbuilding, low—power, transmissions with the existing

Cellco Macrocell systems.
3) Determination of spectrum re—use factors for Microcel! applications.

The testing will be conducted entirely within the new 1,000,000 sq. ft. ‘BN R/NT
complex located at 2201 and 2221 Lakeside Bivd., Richardson, Texas.

The testing program will initially use the following equipment:
1. Northern Telecom MTSO switch including the Intelligent Cellular Peripheral
(ICP) and, potentially the Digital Signal Processor Module (DSPM) for testing
TDMA applications, and the appropriate CDMA equipment as warranted.
2. One (1) Cell Site ICRM based Controlier
3. Eight (8) NT Dual Mode Radio Units cperating at 1 watt max. The maximum

ERP at the antenna will be 12dBm.
4. Associated celisite equipment :

+« High stabilility Master Ocsillator, 4.8MHz, providing a stable clock source
for the radios to synthesize their RF channels.

+ Broadband Transmit Combiner, Isolators, fliters, duplexor
Receive Multicoupler, splitters and filters
Cell Site Monitor to monitor presenee of the control channel
Commercial power supplies

5. Muttiple Indoor low power antenna locations inside the BNR and NT buildings

L

As the test program matures, a variety of commenrcially available cellular
telephone handsets may be used in the test program. |

programinclude developing new equipment and techniques for
microcell systems. The test program will explore methods to provide complete
inbuilding coverage for users without requiring an excessive number of base
stations within the building. It is important to test different RF propagation
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environments under different conditions, and characterize the RF propagation
inside buildings under different conditions. To maximize efficiency it is critical to
control the spillage of the RF to ensure that the same spectrum can be reused
within as short of a distance as possible to provide coverage to business offices
while using as few cellular channels as possible.

Microcell technology developed from the program will provide economic
inbuilding services while avoiding conflict with external cellular macrocel!
systems.

ofincludes future systems that
will greatly expand the number of customers that can use the cellular frequencies
while being served by a system that greatly expands the efficiency and versatility
of radio communication.
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northern "'/2 i
relecoim 20. 2o e . 2.

~ Northern Telecom inc.
P. 0. Box ©33085B

Richardson, TX 75083.33508
Telephone: (214) 604—0738

Fax. (214) 884—3884

 

John G. Lamb, Jr.
Senior Counsei

May 20, 1993

 
RRerIVve @
i_{984]|

Mr, HX. Franklin Wright , 4

Frequency Liaison Branch Chief FC(/‘757/5£D/F"B

Federal Communications Commission

2025 M Street

Washington, DC 20554

Subject:  Experimental Radio License for In—Building

MicroCell Product Development Testing/BNR Inc. and

Northern Telecom Inc., April 23rd, 1993

application for Experimental Radio License for

Station KO2XEU

Dear Mr. Wright:

On April 23rd, 1993, Northern Telecom Inc. and BNR Inc.

filed an Application for an Experimental Radio License to

conduct microcell product development for cellular radio
systems. Currently, we are conducting such experiments

pursuant to a Special Temporary Authorization (STA— File
Number 5—1029—EX—93; call sign KO2XEU) .

As an addendum to our application for a temporary

cense, I have attached a letter agreement between Northern
com Inc. and MceCaw Cellular Communications, Inc.,

ing McCaw‘s consent to grant such experimental

ty to BNR/NTI for a six month period, subject to

sertain coud:.tmns. As you will note, NTI/BNR undertakes to

"4—844—4
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May 20. 1993

Page 2

If you have any questions concerning this matter, please

contact me at the above phone number or Mel Hacker at (615)
734 —4109 .

Sincereiz:7

{

 

   J G. Lamb, Jr.

Senior Counsel
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McCaww Cellular Cathieen A. Massey
Communications, Inc. Reguiatory Counsel

May 18, 1993

Matt Desch
Assistant Vice President
Cellular Systems
Northern Telecom Inc.
2221 Lakeside Bivd.
Richardson, TX 75082—3871

*=* Apdl23.1993AppoostioeforEnpect9 i tal .
Radio License for Statton KOZ%?M

Dear Mr. Desch:

I am an authorized representative for lex Telephone Co: ("Metuwplex"), the
Block A celluler telephone licensee for the Dailss, MSA. BNR and Northern Telecom Inc.
("BNR/NTT*) filed on April 23, 1993 an application with the Federal Communications
Commission for an experimental radio license for in—building, low—power, microcell product
development in the range of spectrum exclusively reserved for cellular service. Metroplex has
agreed not to oppose the application and to consent to grant of experimental authority to BNR/NTT
for a six—month period under the following conditions:

1. BNW{Iwgefimitiumwmefouovgfngmuuih;chmehmg}eflmwsfl
MHz range unless it obtains express, prior approval Metroplex‘s Manager Engineering
Dick Gilley for the use of other channels:

~~877.110 MFz —— Channel 237
$77.740 MHz —— Channel 258
878.370 MHz —— Channe} 279
879.000 MHz —— Channel 300
890.340 MFHz —— Channel 678
£90.970 MFHiz —— Channel 699
869.550 MHz —— Channel 1008

2. Upon the request of Metroplex, BNR/NTI will modify or cease using at any time those
channels licensed to Metroplex.

3. BNR/NT!will cease all use of cellular channels licensed to Metroplex by November 22,
1993 unless Metroplex consents in writing to an extension of this agreement.

 

1280 Connecticut Avenue, N.W., Suite 401 — Washington, DC 20036 » (202) 223.0222
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4. BNR/NHM will provide Dick with a of the BNR/NTT test plan within two
weeks ofmedawoftmlmmdpmge%mmmMuommflnym.

5. A copy of this agreement will by filed by NTI/BNR with the FCC as an addendum to
BNR/NTT‘s experimental radio license application. NTI/BNR will provide Metroplex with a date—
stamped copy of the filing.

Please indicate NTLBNR‘s agreement to these conditions by signing this letter and
renurning a copy to me at the address below.

 

 

Sincerely, .

Cattrn) A M?,-.
Cathleoen A. Massey
Metroplex Telephone Company

NORTHERNTELECOM NC...

Mathew 4.hech
By:wd°BAJ—

Tile:_ AVP, CALVUAP. $ysToms

Enclosures

Copies: Dick Gill
Mike B | e


