2201 Lakeside Blvd., Richardson, TX 75082-4399
United States of America
FEDERAL: QOMMINTCATTONS OOMMISSION
EXPERTMENTAL
SPECTAL TREMPCRARY AUTHORTIZATION

EXPERTMENTAL KO2XEU
(Nature of Service) (Call Sign)
XD FX & M S-1029-EX-93
(Class of station) (File mumber)
NAME BENR, INC.

Vicinity of Richardsaon, TX
(Location of station)

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

Frequency Authorized Emission
MHz Power (watts) Designator

824-849 600 milliwatts 30KOFSW

869-894 1 (output) 30KOFSW

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

This special temporary authorization is granted upon the express candition
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 f:.nd:u.ng by the Camission

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 gxantee any right

to operate the station nor any right in the use of the frequencies

designated in the authorization beyond the term hereof, nor in amy other

mamner than authorized herein. Neither the authorization nor the right

granted hereunder shall be assigned or otherwise transferred in violation

of the Camunications Act of 1934. This authorization is subject to the
right of use of control by the Government of the United States canferred by

Section 706 of the Caomunications Act of 1934.

This authorization effective _ February 22, 1993 and FREDERAL
will expire 3:00 A.M. EST. May 22, 1993 QOMMINTCATTONS

OOMMISSTON
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COMMUNICATIONS REQUEST

Date: February 9, 1993

To: Ms. Morrisey 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)-7344313
FAX: (615)7344100

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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Apprévea by OMA FEDERAL COMMUNICATIONS COMMISSION et
3080-0440 FEE PROCESSING FORM N
Expires 12/31/80 A

Plaasa read instructions on back of this form before complating il. Section | MUST be compieted, If gouare appling for
concurcant acrions which requiré you 10 _list mare than ona Foo Typo Code, you mus! als0 complete Sactian I, This form
rmust 2ecompary all gaw’non!s. Qnly one Fao Processin? Form may bo submitted per applicarion or filmg. Pleass type or print
tagibly. All required blocks must ba comgleted or applicatlan/Niling will De rofurneg without action,

SECT10ON 1 :
APPLICANT NAME (Last, flrst, mlddle (nitab

‘BNR INC.

MMUNGpDDRESS (Line 1) (Maximum G5 charscters - refer to Instrucilon (2) on reverso of form)

0. Box 83387/

'"MAILING ADDRESS (Line 2) (If required) (Maximum 35 characters}

""Richardson

STATE OR COUNTRY (If foreig1: address} | ZIP CODE CALL SIGN OR OTHER FCC IDENTIFIER(If applicable)
_ 75083 ~387/

Er in Column {A} the correct Fae Typa Code for the service you are applying for. Fee Tvpe Codes may ba found n FCC -
Fue Filing Guides, Entur in Colgnn (8) the Fwe Muliipl, If appicaple, Entur mn Cotann (C) the result obtained from.mwliliplying

the value Of the Fea Type Code in Column (A) by the number entersd in Cokemn (B), if any,

{A) (B) (C)
FEE MULTIPLE FEE DUE FOR FEE TYPE
FEE TYPE CODE (if requied) COBE IN COLUMN (A)

(%

E A E s 35,00

SECTION i1 —~ To be used only when you are requesiing concurrent actions which resuft in a
requirement ta list more than one Fee Type Code.

(A} : (B) (C)
FEE YYPE CODE FEE MULTIPLE FEE DUE FOR FEE TYPE

(f requiced) CODE IN COLUMN {A)

2] $

3 $

(4)
| $

(6) s

ADD ALL AMOUNTS SHOWN IN COLUMN C, LINES (1

THROUGH (51, AND ENTER THE TOTAL HERE. TOTAL AMOUNT REMITTED

THIS AMOUNT SHOULD EQUAL YOUR ENCLOSED ATH THS ARRgIcATION

REMITTANCE. > R )

This ferm has bgan auinorzed for reproduction, FCC Form 155

May 1990
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FEDERAL COMMUNICATIONS COMMISSION Approved by OMS
Washington, DC 20554 3080-006S

Expres 12/31/92

Pubiic rapartirg burgen for tnis coligetion of infarmation 15 eshanated 10 avgrage 4 hours per respanse, ncluding the tme
fcr reviawing nsiructions, 58arChing existing 1A sources, qutharing g mantanng  the data needed, ond compleling ang
réviewing 1he collechion of informanan, SEng COMMANts regai g his Lurden estimate of any other aspect of thes collee -
hon of  nformanen,  InCiNgIng  SUQRaEsTIoNs  for reducing this burgen v Federdt Communications Commisson, Office of
Managing Durector, wWashington, DC 20554, ang 1o the Offwe of firotration and Regulatory Affars, Office of Managernent
ana Bucgel, Paperwocrk Reducnion Project (30E0-0065), washingicn, 7 208071,

APPLICATION FOR NEW OR MODIFIED RADIO STATION AUTHORIZATION UNDER PARTY &
OF FCC RULES - EXPERIMENTAL RADIO SERVICE (OTHER) THAN BROADCAST)

A Applicant’s Name and Post Qffice address 00 NOT WRITE IN THIS BLOCK
{Give street. city, staé. and ZIP Code. Sce Instruction No. 4)

f-tle No.

BNR, INC.

2201 Lakeside Blvd.

Richardson, TX 75082-4399

2.1a) Application for {check oniv one bax) 2.(b) For Madification indicate below

X7 New Station {J Modificution of cxisting authorization File No Call Sign:

3. Application for madification indicate change in (check all that apply)
O] Frequency 3 Emission O power L] Location

X oher panticulars (describe below or in artached Exhibit No, 1

4. Particulurs of Operation (See instructions below)

Freguency (Sute , NECESSARY
Whether kHz or rowe MODULATING RANDWIDTH
MH> MISSION SIGNAL, )

(A} {:1] K 137 [{} (1] G

Please refey to Exhibit [No. 1

tA) List cuch trequency or frequency band separately. (1 more SPACe is required. aunich oy shihit Na. ] )
tR1 Insert mavimum RF QUPUL power at the trunsmitter terminols. Spedily units
(C} dnsert maximum cffective radiated power from the untenny (If pulsed carission Ay vk powen
(N1 Insert "MEAN" ar “PEAK™ (See definitions in Part S).
{Ed List cach ype of emission separately Tor cach Irequency  (Se¢ Section 2200 10 [
(F) Insert as appropriae for the type of modulation:

(1h the maximum specd of keying in bauds:

2} maximum audio modulating (requency;

(3} frequency devistion of carrier:

€31 pulse duration and repetitian rate.

Foar complex emissions, describe in detail in the space provided helow

1G)y Puaseribe how the ncceanary handwidtlt was dutcoamingd in space provided beioa

Please refer to Exhibit No. 1

FCC Form 442 - Page 1

Cameor, ANON
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ﬁ. P resed e ot ranseitter and ransaitling anteana (Check only one a0
HIXED-BASE ~ MOBILL X BASE & MORI
tha It pemanentiy ited at g fxed logation, give below Gl 1mlle deserbe the exaet ana of operation
Stae Caunty City or Tawn
TX ballas Richardson

Number sund stregt tor other indication of location)

Refer to Exhibit No. |

{wr Geopraphicul coordinates exact to the nearest second () Geographical convdinates of the approximate center of proposed
arci of aperation (imubile applications)

North Latitude Wwest Longuude Narth [aitde West Longitude
a ‘ . " M . 1 " ‘ " ) . "
32 58 47N 96 42 36W
6. Iy a directional antenna tother than radary used? E Yes 7l No

If “YES", give the following information:

(u) Width of beam in degrees at the half-power point L

(b) Orientation in horizoncal plane
{c) Orientation in vertical plane 80

7. s this authorization to be used for fullilting the requirement of 3 government contract with an agency of the United States Gavernment?

- O Yes £ No

If "Yes™, attach oy EXHIBIT No. | a narrative stalement describing the goveérnment progect, agency. and contact number.

8. s this authorization to be used for the exclusive purmowe of developing rindio equipment for expart in he employed by stations wader the jurisdiction
of a foreign government? Ol Yes = No

If *'Yes™, attach as EXHIBIT No. the following information:
{a) The contract number and the name of the foreign government cancerned,

9. ls this authorization to be used for providing communicutions essential to & research project? (The radio communication is not the ohjective of the
research praject). 0O ves X7 no

If “'Yes™, arach as EXHIBIT No. a narrative statcment providing the following information:
{a) A description of the nature of the rescarch project being conducted.

() A showing that the communications tacilities requested are Recessary for Ue rescarch project involved.
{c) A showing that existing communications facilities are inadequate.

10. If ull the unswers to ltems 7, 8, and 9, are **No™', autach a8 EXHIBIT No. ___ % a narrative statement describing in detail the following:

I 4

fa) The complete program of research and experi ion prop inel

(b) The specific abjectives sought to be accomplished. '

(¢} How the program of experimentation has a reasonable promise of contribution o the coevelopment, extensian. expaasion. or utilization of the
radio art, or s along fine not already investigated.

fing deseription of equipment and theory of vperution,

11, (a) Give an esumatc of the length of time that will be required 10 complete the program of cx;;riumua(mn proposed in this application.
(b) If less thun 2 years, give the length of time in months that the authorizution requested i this application wilt 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? M ves ® No

If you answer yes, submit an Environmental Asseaxment required by Section 1.131.

FCC Form 442 - Paga 2
February 1990
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P below ‘.r(msn\:({inp cyuipmient (o beoanstabled o eaperimeniag, o et

MANUFACTURER TYPE NO. OF UNITS
NT Switch NT40 1
NT Radios/Transceivers DRU 8

13, 1s the equipment listed in Item 13 capable of station identification pursaant (o Secaon v 1837

7 vas X Nn

13. Will the anteana extend more than 6 meters above the ground, or if mounted an an exsung building will it cxtend more than & meters above the
building. or will the proposed antenna be mounted an an existing structure other than a building?

(% yen Z) No
I ""Yes"', give the foliawing (See Instruction 9):

(@ Overalt height abave ground ta tip of antenna is meters, Refer to Exhibit No. 1 (649 feet

) Elevation of ground at antenna site above mean sca lovel is M netess
{v) Distance to nearest aircraft landing area is ____ . (7.5 nl}les) 12_’0 /_____ kilometers.

{d) List any nawral formations of existing man-made structures {hills, trees. waler Ginks. towers, ¢1¢,) which, in the opinion of the applicant, would
tend (o shield the antenna from aircraft and thereby minimize the sacronuutical hazacd of the antanna.

Refer to Exhibit No. 1

{c) Submit as EXHIBIT No. ______ a vertical profile skeich of total structure including supporting building, if any, giving heights in meters
ubove ground for all zignificant features. Clearly indicute existing purtion. noting particulars of aviation obstruction lighting already available.

16. Applcant is {check only one bax)

O Individual 1 Association U Purtnership Corporation
(] Other (describe below)

17. 1= applicant a forcign government or a representative of a fareign government?

[—,l Yex ) m No

18. Has applicant or any party to this application had any FCC station livense or permit 1evoked or had any application for permit, license or rencwal
denied by this Commission?
Y O ves A No

11 Yes™', anach as EXHIBIT No. - & Statement giving cail sign of hicense or permit revoked and relate circumsiances,

19, Will applicant be owner and operator of station?

l.(..l Yeu 0 No

20. Give mame. title, and telephone number (include area code) of person wha can hest handle inguirics pertaining to this application,
All Karim

Manager., Microcell Development
(214) 684-7432, TFax (214) 684-3748

21. List betaw all exhibits in numerical sequence and the item numbec of form requiring the exhibit identified.

EXHIAITS AND ITEM NO. OF PORM

Eahshit licm Famhil tiems Latohit fem
Nember No. of Form Nunwdet No.af Fonn Nymber No. of Forn
1 4, 5, 15
2 10

FCC Form 442 - Mage 3
February 1980
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il

. CERTIFICATION
ATTENTION: Reud ity certitication caretith hefore sigtang this anplicitian
THE APPLICANT CERTIFIES THAT:

) Copies of the FCC Rules Purts X and 3 are on hand: and

by Adequate tinangial approprigtions hase becn made w ey on the program o espenimeatistion which will he conducted by quadified personnet;
and :

ey Al operations will be on an experimental hasis in secordance with Part § and other apphicable rules, and will be conducted in such & mumner
and at such 4 time as to preclude harmitul interference 10 any authorized siation: and

{dy Grant of the authorization requested herein will not be cunstrued as 4 liading o0 the urt of the Conminsion

(1 that the frequencies and ather technicnl parimetess specified m the authorizaton e the best saited for the proposed progriam of ex
perimentation, and

12) that the applicant will be authorized 10 operate on wny basis other tham experimental. sl

t3) that the Comunissiun is obligued by the resuls of the experimental progran to oake provision in ity rules nctuding its 1able of {requency
allocations for applicant's type of aperation on  repulurly licensed basis.

APPLICANT CERTIFIES FURTHER THAT:

fe) AN the siaiements in the application and attuched exhibits are troc, complete and correct 10 twe best of the applicant’s knowledge: and

th The upplicant is willing to finance and conduct the experimentul prograny with full hnowledge und understanding of the above limittions: snd

(g} The applicant waives any claim to the use af any particular trequency or of the electromagnetic spectrum as against the regulatory power of the USA .

Signed and duted this . 9L R day of January e 1993

Name of Appticant BYR, IN_C

{eorrespond with nane ¢iven on page 1}

By Char}es L. Spann

(pring) ‘ ~ ;Nl’x"«llﬂ‘(’)
Title Telecommunications Regulation Analyst
- . o Check Appropriate Classificarion:
WILLFUL FALSE STATEMENTS MADE ON THIS FORM M Individual Applicam
ARE PUMISHARLE BY FINE AND IMPRISONMENT. U.§.
COBE, TITLE 18, SECTION 1001, [} Member of Applicunt Purtnership

! Office of Applicumt Cunpocationr
or Associution

X Awhorized Employae

NOTIFICATION TO INMVIDUALS UNDER PRIVACY ACYT OF 1974
AND THE PAPERWORK REDUCTION ACT OF 1980

Information requested tToUEn this form is authorized by the Communications Act nf (944 . amended. and spectlicully by Section 30X therein.
The infarmation will be used by Federal Communications Comeission staft o determing chigtdity for issuing authorizations in the use of the fre.
guency spectrum and 10 effect the provisions of regidatory responsibilities rendered the € onnnssion hy the Act, Information requesied by this
torm will be zvailable 10 the public unless otheewise requeited pursuam o Scetuon O 459 of 1 CC Rules and Repuintions. Your response s rc-
Quired to obtain this authorization.

THE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY ACT OF 1973 £ 1 04 S0, DFCFMRER 10 1974 S 118 (7 SSYaean ),
and the Puperwork Reduction Act of 1980. P.L. Y6-511, December 11, 1980, 41 U S.¢° 1807

FCC Form 442 - Page 4
Fabruary 13290
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BNR INC.
EXHIBIT NO. 1

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

Particulars of Operation

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 Cetlular systems. BNR will
closely coordinate testing with the A and B Cellular oparators to avoid :
interference and to improve the next generation of Cellular equipment.

Frequencles Used

Initially BNR plans to test on the following Cellular frequencies:
877.110 MHz -- Channe! #237

877.740 MHz -- Channel #258

878.370 MHz -- Channel #279

879.000 MHz -- Channel #300

880.340 MH2z -- Channel # 878

890.970 MHz -- Channe! # 699

869.550 MH2 -- 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 operators
may need to revise spactrum 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 (7.8dBm) or less.

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

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)
12dBm
"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 celi site
specific data is as follows:

Latitude 32258' 47" N

Longitude 962 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 laval)
Antenna Height (BNR Building)  35' (10.67 Meters) (max height, inbuilding)
Antenna Height (NT Tower) 60' (18.29 Meters) (max height, inbuilding)

Antenna Type/Gain Dirsctional; 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 2dB

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 128Bm

The test location is the BNR/NT office complex, composed of a three story BNR
building whose street address is 2201 Lakeside Bivd., Richardson, Tx., and the
connected fourtean 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 floor, 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 aircraft 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 telecommunication equipment in the
World. As part of the world wide development of enhanced telacommunication
equipment the Richardson laboratory is initiating an in-depth testing program to
develop microcell equipment that will use traditional cellular fraquencies, for
inbuilding, low-power cellular uses and operation. Microcell development can
increase the versatility of Cellular equipment for the generai population and can
increase the spectrum efficiency of equipment using the frequancy channels
allocated to the A and B cellular providers in the United States.

The R&D program 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 throe 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 Macrocell systems.

3) Determination of spectrum re-use factors for 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. NT40 based MTSO switch incliding the Inteliigent Cellular Peripherat (ICP)
2. One (1) Cell Sita ICRM basad Controller
3. Eight (8) NT Radios operating at 1 watt max. The maximum ERP at the
antenna will be 12dBm. :
4. Associated celisite aquipment :
+ High stabilility Master Ocsillatar, 4.8MHz, providing a stable clock source
for the radios to synthasize thaeir RF channeais.
+ Broadband Transmit Combiner, isolators, filters, duplexor
- Receive Multicoupler, splitters and filters
+ Cell Site Monitor to monitor presence of the control channel
« Commercial power supplies
5. Multiple indoor low power antanna locations inside the BNR and NT buildings

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 available
cellular telephones.

The proqram obijedtives include developing new equipment and techniques for
microcell systems. The test program will explore methods to provide complete
inbuilding caverage for users without requiring an excessive number of base
stations within the building. 1t is important to test different RF propagation
gnvironments under different conditions, and characterize the RF propagation

g
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inside buildings under differant 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 faw cellular channels as possible.

Microcell technology developed from the program wiil provide economic
inbuilding services while avoiding conflict with externat cellular macrocell
systems.

The reasonable promise of contributing to radio art 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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April 23, 1993

mr. H Fraoklin Wwright

Frequency Liaison Branch Chief
Federal Communications Commission

Wwashingtoh pC 20554

——-“""__‘__‘_‘_,..-""'-—-.—‘
Subject: Experimental Radio License: for In-Building MicroCell
Produ svelopment Testing

Dear Mr. wright:

Auached pereto 18 the application for an Experimemal Radio Licens¢ 0
conduct MicroCell product development for Celluler radio systems:

Northern Researc NR) and Northern Teleco currently h gpecial
Temporary Authorizatiod STA- File Numb -10 X-93 call sign 02XEU)
which will expire , 1993 for testing MicroCel\ gystems in frequencies

The test program will be conducted, in-building, in the BNR/Northern
Telecom complex {ocated at 2201 and 2221 Lakeside Blvd., in Richardson.
Texas. BNR/Norther Telecom will coordinate testing activity with current
Cellular providers 1o avoid interference with current Cellular service. The
test activity Wi i il
avoid interference problems with exisung Cellular service in the areé.

The test program has identified unique methods of deploying low-power
pasc Stations to achieve full in-building coverage with signiﬁcamly less -
cradiated POWET ¢rom the base gituations. The test program will provide thy
opportunity for BNR/Northern Telecom 0 develop DEW: in-building wirel¢’
gystems for Cellular operators. The wireless systems will permit ell
operators o make more efficient Us® of their allocated gpectrum. an
signiﬁcam\y expand their customer base with their existing fre¢
allocation. :

BNR/Northern Telecom is One of the largest commun‘xcaﬁon mée
in the world, with approximately 22.000 employees 1P the Unite
approximatc\y 3,200 employees in Richardson, where the’
conducted.
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Mr. Wright
April 23, 1993
Page 2

Please call me on (615) 734-4313 in the event 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.

Yery truly yours,

Ve, & Klsedin

Melvin E. Hacker
Regulatory Agency Manger

/bb

Attachment
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FEDERAL COMMUNICATIONS COMMISSION

FEE PROCESSING FORM

Flgazz read msiructions on back of thig form before complating i, Section | MUST be completed. If vou are 39?"/."’9 tor

TeTouirant ag whieh ragure you 1o_hst more than pne Fee Type Gede, you must 830 compiete Section i, This form

2 pavmenis. Ony ong Fes ProussmP Form may oe submited per apphication or fiimg, Piease type of print
ication/filing w:ll be raturmsd without action.

TS accomea :
LN, AT reourad Slacks must e compiated cr app

SECTIAON !

f
{
§
[

APPLICANT NAME (Last, first, middle initial)

Northern Telecom Inc.
LING ADDRESS (Line 1) {Maximum Gf characters - refer to Instruction (2) on reverse of form)
20C Athens way

MAILING ADDRESS (Line 2) {if required) (Maximum G% cheractars)

Ty

Naghville
STATE OR COUNTRY r forelgl wudress) | ZiP CODE CALL SIGN OR OTHER FCC !DENTIFIER (if applicable)
TN 37228<1397 KO02XEU

s N
EL';"/-\l.gn Cotumn (A} the correct Fee Type Code for the service you are 2ppling for. Fee Type Codes may be found in FCC
Fae Filing Guides. Enter in Column (B) the Fee Muitiple, if applicadie. Enrer in Colurin (C) the result obrained from. multiplying

Ire value cf the Fae Type Code in Column (&) Dy the number entered in Cokrmnn (B), if any,

(A) (8) |
- . FEE MULTIPLE FEE DUE FOR FEE TYPE
- FEE TYPE CODE (it required) CODE IN COLUMN (A
E | A E s 35.00

SECTION I | = To be used only when you are requesting concurrent actions which result in a
requirement to list more then one Fee Type Code.

(A) (8) )
FEE TYPE CODE FEE MULTIPLE FEE DUE FOR FEE TYPE
tf required) CODE IN COLUMN (A)

N %
@ | i I $
(3 | | ] .
(@) | .
(5) J' i .
ADD ALL AMOUNTS SHOWN IN COLUMN ¢, LINES (1)
THROUGH (6), AND ENTER THE TOTAL MERE. [~ TOTAL AMOUNT REMITTED
THIS AMOUNT SHCULD EQUAL YOUR ENCLOSED WITH THIS ARPLICATION
REMITTANCE. n

’ $

FCC Form 15%

Mhig form has teen suthareed for reproduction,
May 1880
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FEDERAL COMMUNICATIONS COMMISSION Approved by OMB
Washington, DC 20554 3080-0085
Expires 12/31/82

| for reviewnyp MSITLCLONE, $arching éxisiing 3313 sourCes, gather =3 3ng manntgining the dara reeded, and comeleting and
| reviewing Tthe colecior of nformaton, Sang comments rFegarcing this burdan estimate or any ctner aspect of this ¢coliec -
Hen of informarign, neiding  Suggestions for reducing this Burden 1o Federal Cormmunications Commissicn, Cffice of
Maraging Director, Washington, DC 20554, a~g 10 trg Qffice of Infermatior ana Reguiatory Affairs, Dffice of Maragemen?
a0 Buager. Pagérwork Reduction Project (3060-008%), Washingtor, ZC 20803,

;! Puble reporting urden for this coilection of informaticn s @stmated 'c average 4 hours per réspense, including the time
|
H
|

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

A. Applicani’s Name ang Post Office address DO NOT WRITE IN THIS BLOCK
tGive strect, city, state, and ZIP Code, See Instruction No. d)

File Na.

Northern Telecom Inc.
200 Athens wWay
Nashville, TN 37228-1397

2.1a) Application for fcheck only one box) 2.(b) For Modification indicate below

Bl New Station & Modification of cxisting suthorization File No.: Call Sign:

3. Application for modification indicate change in (check all that apply}
(2 Frequency £ Emission 5 Power G Location

K other particulars (describe below or in atiached Exhibit No, _ 1

4. Particulars of Operation (See instructions below)j

Eroquancy (State ' POWER NECRSSARY
Whether kHy. or MODULATING BANDWIDTH
MHaz) EMISSION SIGNAL tkHz)

(a) 18 © (D1 (E) (F) tG)

Plesase refdr to Exhibif No. 1

1

tA) List each frequency or frequency band separately. (If more space is required. attach as Exhibit No, U S N
{B} Insert maximum R.F. output power at the trangmitter 1erminals. Specify units,
(C) Iasert maximum effective radiated power from the antenna (If pulsed emission specify peak power).
D) Insert “MEAN" or “PEAK" (See definitions in Part ),
(E} List each type of emission separately for each frequency. (See Section 2.0 FCC Rules.)
{F} Insert as appropriste for the type af modulation:

(1} the maximum specd of keying in baudy:

{2} maximum audio modulating frequency;

t3) frequency deviation of carrier:

(4) pulse duration and repetition rate.

For complex emissions, describe in detai in the spxce provided below.

(G Describe how the necessary bandwidih was determined in space provided below.

Please refer to Exhibit No. 1

FCC Form 442 =~ Page 1
February 1990
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TiiN 8 7393
;‘ Prepioscid vialion o2 irasmutter ang tansmiting unteana (Check only one box, j
| - FINED BASE Z MOBILE & BASE & MOBILE
i U permanenty Gocated ay g fived logution, pive below {1 I mobiie. describe the exaet areu of Operation
State Couney City or Town
TX Dallas Richardgon
Number sed street tor other mdicutinn of location)
Refer to Exhibit No, 1
tei Geographical coordinates exact to the nearest second (e) Geographicai coordinates of the approximate centor of proposed
) - area of operation (mobile applications)
North Latitude West Longitude Nomh Latitude West Longitude
] ’ * [} ’ " ! . ' # L} + L]
32 58 47N 96 42 36W
; i i 1 9
6. Is & dircctiona! amenna fother than radar) used? X ves 7 Ne

I "YES™". give the following information:

(8} Width of beam in degrees at the half-power point
(b) Qrientation in horizontal plane gégi
(¢} Orientation in vertical plane

80

If *Yes™. attach as EX

7. I this guthorization 10 be used for fulfilling the requirement of a government contract with an agency of the United States Government?

O Yes ¥ no

HIBIT No. + & Rarrative statement describing the government project, agency, and contact number,

If *“Yes"', attach as EX

B. I this authorization 10 be used for the exclusive purpose of developing radio equipment for cxport to be employed by stalions under the jurisdiction
of & foreign government” O Yes =X No

{a) The contract number and the name of the foreign government concerned.

HIBIT Ne. . the fellowing information:

research project),

If *'Yes'", attach as EX
(2} A description of the

9. It this authorization to be used for providing communications essentlal to a rescarch project? (The radio communication is not the objective of the

() A showing that the communications facilities roquested are necessary for the research project involved.
(c) A showing that existing communications facilities are inadequate.

O Yes X No

HIBIT No. 4 narrative statement providing the following information:
nature of the research project being conductsd,

{0 If ali the answers 1o [tems 7. 8. and 9. are “‘No"', mtach ag EXHIBIT No. ._2_. a narratve 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 sccomplished.

{¢) How the program of experimentation has & reasonable promise of contribution to the devclopment. extension, expansion, or utilization of the
radio ant, or is along line not already investigated.

11. (a) Glve sn estimate of
(&) If less than 2 years,

the length of time that will be required to complete the program of experimentation proposed in this application,
give the length of time in monthe that the authorization requested in this application will be roquired. 2 years

environmenta! 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

If you answer vcs, submit an Environmental Assessment required by Section 1.13]1.

3 Yes 3 No

FCC Form 442 - Page 2
Fabruary 1980
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Lin gt TAMINNOD cyupmght to by astaileu it CADCTENNtaE. o At

" MANUFACTURER TYPE
NT Mcbile Telephone Exchange NT40/ECORE/BRISC
NT Radios/Tranaceivers DRU

NO. OF UNITS

1
8

4 L the eyuipment fisted in ltem 13 capable of gtation identiffeation pursusnt to Section 5,527

T Yes & No

building. or w1l the proposed antenna be mounted on an existing structure other thas a buiiding’

&) ves ] Ne

I 'Yes™. give the faliowing (See Instruction 9):

meiers, Refer to Exhibit No. 1

fa) Overall height above ground 10 tip of antenna ig

.

-7 Eievation of ground at antenna site above mean sea level k197,82 meters.

i) Distance to nearest aircraft landing area is ¢ +2 miles) _12.07 kilameters,

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

Refer to Exhibit No. 1

(e} Submit a3 EXH!IBIT No.

'8 Wil the antenna extend more then 6 meters above the ground. or if mounted on un existing building will it extend more than 6 meters above the

(2 List #any naturat formations of £xisting man-made struciures (hills. trees, water tanks. towers. efc.) which, in the oepinion of the applicant, would

- & vertical profilc sketch of total structure including supporting building, if any, Riving hcights in meters
above ground for il significant features. Clearly indicate exitting portion, noting particulars of aviation obstruction lighting already available.

(649 feet)

16. Applicart is (check only one bos)

3 Other (describe below)

T O Individual {J Association O3 Pannership 3 Corporation

{7. s applicant a foreign government or a representative of a foreign government?
O ves No

i his ission?
denied by this Commission 01 Yes No
If “Yes'". amach as EXHIBIT 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 ar renews)

+ & statement giving call sign of license ar permit revoked and rolate circumstances,

19. WIll applicant be owner and operator of station?
Ok ves I No

Melvin E. Hacker

Rezulatory 3f§ncy Manager

20. Give rame, title. and telephone number (include ares code) of person wha can best handle inquiries portaining to this application,

21. List below all exhibits in nurnerical seduence and the item number of form requiring the exhibit Identified.

EXHIBITS AND ITEM ND. OF PORM
Eahibii tem Eahbi¢ fum Exhible fiem
Number No. of Form Number No. of 'L”".— m Na. af Ponm
1 4, 5, 15
2 10

FCC Form 442 ~ Page 3
Februery 1990
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12, CEATIFICATION

ATTENTION: Reud this o

sen vdreteily before sigmung this application
THE APPLICANT CERTIFIES THAT:

rar Copies of the FCC Rules Parts 2 und # ure on hand: and

‘P Adequisie lnancial sppropriatons have heen made 1o carey an the program of experimentation which will be conducted by qualitied personnel;
und

sl Al eperations will be on un cxpetimental basts in secordance with Part 3 and other appiicuble rules, and will be conducted in such a munner
and g0 such o {ime us to preciude harmrul interference to any aythorized station: und
i) Grant of the suthorization reguested herein will not be construed as a finding on the purt of the Commission

:1% that the srequencies and other technical parumelers specificd In the authorizaton are the bost suited for the proposed program of ex-
perimemation, and

{21 that the spplicant wil! e authorized to operate on any basis other than experimentai. and

(31 that the Commission 1= cbligated by the results of the experimental program to make provision in its rules including iis table of frequency
aliocauiony for applicant’s type of operation on a regularly licensed basis.

APPLICANT CERTIFIER FURTHER THAT:
181 All the statemenis in the spplication and attached exhibits are true, complete und cotrect to the best of the applicant’s knowledge: and
The applicant :¢ willing to finance and conduct the experimental program with full knowledge and understanding of the above limiwations: ang
tg) The applicant waives any claim o the use of any particular frequency or of the eicctromagnetic spcct‘rum as against the regulatory power of the USA.
23rd April ; 93

Signed and dated this day of |

Name of Applican ___ NOX thern Telecom Inc.
fcorrespond with name given on page 1)

8y Melvin ¥. Hacker
(prins) (signarure)

Title Regulatory Agency Manager

Chock Appropriatc Classification:

A! WILLFUL FALSE STATEMENTS MADE ON THIS FORM
ARE PUNISHABLE BY FINE AND IMPRISONMENT. U.S.
{ COODE, TITLE 18, SECTION 1001,

O tndividual Applicant

I Member of Applicant Partnership

O office of Applicant Cerporation
or Associstion

& Authorised 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 Commurications Act of 1934. as amended, and specificaily by Section 308 tharein.
The :mformation will be used by Federa! Communications Commission staff (o determine sligibility for issuing authorizations in the use of the fre-
quency specirum and to effect the provisions of regulatory responsibilities rendered the Commission by the Act. Information requested by this
form will be gvailable 1o the public unless otherwise requested pursuant to Scction 0.459 of FCC Rules and Regulations. Your response is re-
quired to obtain this authorization.

THE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY ACT OF 1974, P.L. 93-379, DECEMBER 31. 1974. § U.S.C. 552a(eX3),
and the Paperwork Reduction Act of (980, P.L. 96.511, December |1. 1980, 44 U.5.C. 3507.

FCC Form 442 - Page 4
Febryary 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 engineering data related to an existing or
proposed radio service.

Particulars of Operation

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 tocus primarily upon developing
microceli 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
Initially BNR plans to test on the following Cellular frequencies:

877.110 MHz -- Channel #237
877.740 MHz -- Channel #258
878.370 MH2z -- Channel #279
879.000 MKz -- Channel #300
890.340 MHz -- Channel # 678
890.970 MHz -- Channe! # 699
869.550 MHz -- Channe! # 1008

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

Maximum R.F. Qutput

All portable transmitters used for the in-building testing program will transmit
with powaer 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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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 utllization of spectrum may be tested (e.g. 15-54
TDMA, 1S-35 COMA).

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, TDMA 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.

Summaty 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 32¢58'47" N

Longitude 969 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 Buliding) 300 Feet

TX Line Length (NT Towaer) 600 Feet

Transmitter Power 1 watt (Maximum)
Combiner Loss 10dB
Duplexer Loss 2dB

TX Line Loss (0.5" inch foam) 7.2 dB {(BNR Building)
TX Line Loss (0.5" inch foam) 14.4 dB (NT Towser)

Connector Loss 2.508
Attenuator range 1-10dB
ERP 12dBm (Maximum)

The test location Is the BNR/NT office complex, composed of & three story BNR
building whose street address is 2201 Lakeside Bivd., 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. Initially, in the NT Tower, the RF will only be radiated within the
5th 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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BNR INC.
EXHIBIT NO. 2

BNR INC. is the Research and Development Subsidiary of Northern Telacom,
which Is cne 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 varsatility of Celiular 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.

I 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 tha following three major areas for microcell systems:

1) Inbuilding RF propagation for the United States Cellular spectrum.

2) Coexistance of inbuilding, low-power, transmissions with the existing
Cellco Macrocell systems.

3) Determination of spectrum re-use factors for Microcell applications.

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

The testing prograrm will initially use the following equipment:
1. Northern Telacom 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 Radlo Units operating at 1 watt max. The maximum
ERP at the antenna will be 12dBm.
4. Associated celisite equipment :
+ High stabilility Master Ocsillator, 4,8MHz, providing & stable clock source
for the radios to synthesize their RF channels.
Broadband Transmit Combiner, Isolators, filters, duplexor
Recelve Multicoupler, splitters and filters
Cell Site Monitor to monitor presence of the control channel
Commerclal power supplies
5. Muttiple indoor low power antenna locations inside the BNR and NT buildings

*

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

m 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. 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 servicas while avoiding conflict with extarnal cellular macrocel!

systems.

The reasonable promisg of contributing to radio ant includes future systems that

will greatly expand the number of customers that can use the celiular frequencies
while being served by a system that greatly expands the efficiency and versatility
of radic communication.
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. Northern Telecom ine,
P. O, Box §33858

Richargson, TX 75083.3358
Telephone: (214) 654-8738

Fax: (214) 664-3388

John Q. Lamb, Jr.
Senior Counset

May 20, 1883

R E CEIlF m
Mr. H. Franklin wWright

, 4
Freguency Liaison Branch Chief g &ET/SED/FLB
Federal Communications Commission
2025 M Street
Washington, DC 205854

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 Radioc License to
conduct microcell product development for cellular radio
systems. Currently, we are conducting such experiments
purYsuant to a Special Temporary Authorization (8TA- File
Number 5-1029-EX-93; call sign KO02XEU).

As an addendum to our application for a temporary
se, I have attached a letter agreement between Northern

licen

Telecom Inec. and MecCaw Cellular Communications, Inc.,
indicating McCaw's consent to grant such experimental
authcrity to BNR/NTI for a esix month pericd, subject to
certain conditions. As you will note, NTI/BNR undertakes to
file the letter with the FCC as an addendum to its
Ixperimental Radio License application.

148449
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May 20, 1993
Fage 2

If you have any questione concerning this matter, please
contact me at the above phone number or Mel Hacker at (615)

734-4109.

SincereLW

/

Gl Lamb, Jra
Senior Counsel
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McCavy' Cellular Cathieen A. Massey
Communications, Inc. Reguiatory Counse

May 18, 1993

Matt Desch

Assistant Vics President
Cellular Systems
iy
Richardson, TX 75082-3871

RE: Egﬂk Iﬁc.l;g% Northern Telf:om Inc.
y AMM i ml .
Radio License for Station K %

Dear Mr, Desch:

I am an authorized representative for Mmoglex Telephone Co ("Metroplex™), the
Block A cellular telephone licensee for the Dallas, TX MSA. BNR andgorthem 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/NTI
for a six-month period under the following conditions:

1. waammmwmefouovg?gmum;mmmg}egmwm
MHz range unless it obtains express, prior approval of Metrop 's Manager of Engineering
Dick Gilley for the use of other channels:

“877.110 MHz -- Channel 237
877.740 MHz -- Channe] 258
878.370 MHz -- Channel 279
879.000 MHz - Channe] 300
890.340 MHz -- Channel 678
890.970 MHz -- Channel 699
869.550 MKz -- Channel 1008

2. Upon the ues:omeplex,BNR/Nﬂwinmodifyorceaseusingatanytimdme
channelslicensedmh?;ﬂoplex.

3. BNR/NTT 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.

1250 Connecticut Avenue, NW., Sulte 401 . Washington, DC 20036 . (202) 223-9222
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4. BNR/NTI will provide Dick with a of the BNR/NTI test plan within two
weeks of&e&wofﬁslmmpmﬁmwmmMuonamﬂuym.

s. AmpyofmhapemtwinbxmedbyNTVBNRwimmeFCCumaﬁeMm

BNR/NTT's experimen tal radio license application - NTI/BNR will provide Memroplex with & dats-
stamped copy of the filing,

Please indicate NTI/BNR's agreement o these conditions by signing this letter and
returning a copy to me at the address below.

Sincerely, .
Lt 4. 7)(44.0‘?,.
Men'oplexA'i'elephcne! Company
NORTHERN TELECOM INC..
Mathew T2 Desedn
By: W &LB‘J-

Title: Mpl CoLYILAP, $/STOMS

Enclosures

Copies: Dick Gill
Mike B



