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Carl R. Frank
202.719.7269
cfrank@wrf.com

Re: Written Ex Parte Presentation
Establishment ofRules and Policies for the Digital Audio Radio Satellite
Service in the 2310-2360 MHz Frequency Band, IB Docket No. 95-91

Dear Mr. Caton:

Pursuant to Section 1.206(b)(l) of the Commission's rules, 47 C.F.R. §
1.1206(b)(1), Sirius Satellite Radio Inc. ("Sirius") hereby submits an original and
two copies of a written ex parte presentation in the above-captioned docket. Sirius
submits the enclosed timeline and supporting materials-which highlight the
numerous occasions on which Sirius publicly disclosed the proposed power levels
and locations for its terrestrial repeaters-at the request of the International Bureau.

If there are any questions about this submission, please contact the
undersigned at 202.719.7269.

Sinc~relr,~' ",'"

Counsel for Sirius Satellite Radio Inc.

Enclosures

cc: Richard Engelman
Donald Abelson
Thomas Sugrue
Bruce Franca
Monica Desai
Paul Margie
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Roy Stewart
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DARSIWCS TIMELINE

1990

• May 18, 1990: Sirius Satellite Radio Inc. (formerly CD Radio) ("Sirius") and Radio Satellite
Corporation file applications with FCC. Sirius' application proposes the use of terrestrial
repeaters in urban areas to compensate for the effects of shadowing. See Excerpt from
Application of Satellite CD Radio, Inc., File No. SAT-LOA-19900518-00037 (May 18,
1990) at Tab I. The application proposes repeater powers ofwell over 100,000 watts
depending on the number of channels on a given repeater.

1997

• Nov. 14, 1997: Sirius files an ex parte letter that sets forth transmitter output power levels of
up to 1,000 watts and antenna gains between 15 to 28 dBi. See Letter from Robert D.
Briskman, Chief Technical Officer, Satellite CD Radio, Inc., to Rosalee Chiara, Federal
Communications Commission, IB Docket No. 95-91 (Nov. 14. 1997) at Tab 2. Because
ElRP is calculated by adding transmitter power and antenna gain, these data indicate
proposed repeater power levels of the same order of magnitude as those first proposed (i.e.,
hundreds of thousands of watts). The letter also noted that a total ofbetween 100-150 active
terrestrial repeaters would be required with higher numbers of repeaters in more dense cities.

1998

• Sept. 4, 1998: Sirius files applications for experimental radio station construction permits
for repeaters in Berkeley, San Leandro, Woodside, San Francisco and Brisbane, California.
Copies of these applications are attached at Tab 3. Each of these applications propose
repeater powers of up to 50,000 watts.

1999

• Mar. 4, 1999: FCC grants Sirius' applications for experimental radio station licenses for
repeaters in Berkeley, San Leandro, Woodside, San Francisco and Brisbane, California.
Experimental Actions, Report No. 315 (Mar. 4, 1999) at Tab 4.

• Sept. 21, 1999: Sirius submits application for experimental radio station construction permit
for its terrestrial repeater network. Application proposes repeater power of up to 50,000
watts. A copy of this application is attached at Tab 5.

• Oct. 14, 1999: FCC grants Sirius a nationwide experimental license to conduct tests of its
terrestrial repeater network. License authorizes repeater powers of 50,000 watts. A copy of
this authorization is attached at Tab 6. Sirius begins design and propagation experiments
with terrestrial repeaters in 69 cities nationwide at various power levels up to 40,000 watts.
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2000

• Jan. 18,2000: Sirius submits supplemental information on its proposed terrestrial repeater
network. See Supplemental Comments of Sirius Satellite Radio, mDocket No. 95-91 and
GEN Docket No. 90-357 (Jan. 18,2000) at Tab 7. The supplement notes that Sirius will
need repeaters with powers up to 40,000 watts at approximately 105 sites in the urban cores
of 46 cities. FCC issues a Public Notice seeking comment on these submissions.

2001

• July 24, 2001: Sirius completes its design and propagation experiments begun in October
1999. Sirius and XM file STA requests to operate terrestrial repeater networks. Both Sirius
and XM include exhibits listing every location at which they propose to operate terrestrial
repeaters. In its request, Sirius sought STA to operate terrestrial repeaters at power levels up
to 25,000 watts. A copy of this request is attached at Tab 8.

• Sept. 17,2001: FCC grants Sirius and XM STA to operate their terrestrial repeater
networks. Each company is authorized to operate its terrestrial repeaters in the manner
proposed in their STA requests.

1095040 2
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Hay 18, 1990

'.

.: ;:. ';-1'\;": I~:
".... " \,..1 L v L.... t.•.Ms. Donna R. Searcy

Secretary
Federal Communications Commission
1919 M Street, N.W., S'uite 222
Washington, D.C. 2055"

ATTN: Ms. Cecily C. Holiday
Chief, Satellite Radio Branch

RE: Satellite Sound Broadcasting
Radio Service

Dear Ms. Searcy.

Transmitted herewith, on behalf of Satellite CD Radio,
Inc., are an original and four (4) copies of a "Petition for
Rulemaking" to establish and allocate frequencies for a new CD­
quality radio service, and an original and nine (9) copies of
applications to construct, launch, and U~4r~te c two-satellite
system to provide a satellite CD-quality radio service. ~'.n

attached is a check yor $39,600.00 to cover the filing fees for
these applications.

If additional information is required concerning this
matter, please communicate with this office.

Very truly yours,

SATELLITE CD RADIO, INC.

"\ ....
/ <-':'-";/~<-.---=~/..,,----->~:-. -

Enclosures

------------,'mli "IT'T'-r------------
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Circular polarization will be used on the downlinks.

6.2 TERRESTRIAL REPEATERS. Terrestrial repeaters will be

provided as an integral part of the CD Radio system. The use of

repeaters ensures the availability of uncompromised, CD-quality

stereo broadcasting service in heavily shadowed urban areas that

would otherwise receive weak signals.

The CD Radio frequency plan is based on a reuse factor of

3. Thus, each of the satellite beams is assigned 1/3 of the

total available satellite spectrum. Within each of the

satellite beam areas, the remaining frequencies are

available for use by the terrestrial repeaters (except in

areas where the satellite beams overlap one another). In the

overlap areas, only one set of the frequencies is available on

a non-interfering basis. AS an example, consider three blocks

of frequencies. One-third of the frequencies will be assigned

to each block, Fl, F2, and F3. Each of the 66 program channels

will be associated with a specific 300 kHz bandwidth channel in

each frequency block. In each region of the country, one of the

blocks will be used for the satellite transmissions and the

other blocks will be used for terrestrial transmitters.
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Frequencies for terrestrial transmitters must be chosen so

that there is no interference from the same frequency used for a

satellite channel in the adjacent beam.

In other words, if frequency block F2 is used in the

Central beam, channels from block Fl could be used for ter­

restrial transmitters in that same Region, except in its western

parts where satellite signals from the Western Beam (which also

uses Block 1) can be received. Similarly, channels from Block 3

could be used for terrestrial transmitters in the Central

Region, except in its Eastern portions, where signals from the

Eastern Beam (which also uses Block 3) can be received.

The radiated power of the repeater will be on the order of

30 dBM to 40 dBW per stereophonic channel. The repeater site

will be selected to

permit the transmitting antenna to be mounted sufficiently

high to provide the desired coverage. The antenna will

generally be circularly polarized and have an

omnidirectional pattern with 5 dBic gain. This will provide

service to a vehicular receiver at distances on the order of

20 km.



•

,



<iJ
CD RADIO

November 14, 1997

Rosalee Chiara, Deputy Chief
Satellite Policy Branch
Satellite & Radiocommunication Division
International Bureau
Federal Communications Commission
2000 M Street, NW
Washington, D.C. 20554

EX PART£: OR LATE FILED

:OCKFl ~IL~ coPY ORIGiNAL

" ''''~7.' ;'"1"'1 I

RECEIVED

NOV 211997

Re:

Dear Ms. Chiara:

FfllfIW. alMIUIc.t.1lONS CXlM!1'SS101l
0IftCf Of THE ~NlI'

Terrestrial S-DARS Repeaters (Docket No. IB 95-91)

This letter responds to a request from Commission staff to address specific issues
regarding terrestrial repeaters. In particular, the staff has asked:

I. What is the estimated approximate number of terrestrial repeaters the CD Radio system
will need?

2. Confirm that repeaters can be designed or configured to create "negligible" cross-border
radiation in terms of interference potential.

3. What is the expected EIRP and antenna gain of a repeater?

As CD Radio has explained in its Comments and Replies in the above-captioned
rulemaking, the FCC should permit blanket licensing of terrestrial repeaters used in connection
with satellite DARS service, for several reasons:

•

•

The allocation and the service itself already contemplate terrestrial stations transmitting
within the authorized allocation; terrestrial repeaters normally will not exacerbate any
adjacent channel interference and will ensure that consumers are not deprived of satellite
DARS in difficult propagation environments.

As CD Radio has long proposed, the terrestrial stations will be limited to repeating
signals from the satellite. Thus, the terrestrial component ofDARS is dependent on, and
subordinate to, satellite transmissions. In particular, terrestrial stations cannot increase
the service coverage area-it can only fill in weak or no-signal areas.

, ,C IC'PS 1r.·A)-\- /
~.. .,. C "1-'1.. ." ~'. ~._-" --

Li~t ABeD£:
rei 102 296lii92 Fi'llo: 2CZ ;:96 §Z.fili---- _. __ -- -- -~..-



CD Radio Answers to Staff Questions Regarding Terrestrial Repeaters
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• The Commission has eliminated individual licensing requirements for repeaters, boosters,
and additional transmitters in a host of services-such as cellular, PCS, LMDS, and fixed
microwave services-and has proposed to do the same for FM broadcast booster stations.

• Satellite DARS providers require the flexibility to respond to changing terrain and signal
losses. For example, to provide reliable and high-quality service to the public CD Radio
may need the ability promptly to install a repeater where new buildings have been
constructed, creating blockage and shielding where there was no obstruction before.

• No purpose would be served by individual licensing. Market forces will assure that
satellite DARS licensees will neither overbuild, nor underbuild terrestrial repeaters. An
individual licensing requirement would result in a waste of the Commission's resources
and unnecessary expense for licensees.

As a result, specific plans of satellite DARS licensees should not be of major relevance to
the instant rulemaking. Indeed, given these facts, CD Radio suspects that opponents ofblanket
licensing-primarily terrestrial broadcasters without co- or adjacent-frequency licenses-seek
DARS individual repeater licensing solely as a way of constraining satellite DARS flexibility
and cost effectiveness.' Such a motivation-fear of marketplace competition-may be
understandable, but should not persuade the FCC.

BACKGROUND

Solely for the information of the Commission staff, CD Radio herein provides a
preliminary overview and estimate of its planned repeater operations. It is important to note,
however, that this data may change:

• Detailed site engineering has not been completed; CD Radio is awaiting the FCC Reporr
and Order so that it can comply with any regulatory requirements. Because CD Radio
cannot move forward with terrestrial repeater engineering until the Commission defines
the terms of licensing, CD Radio urgently requests the Commission to complete this
rulemaking as quickly as possible.

I The latest example of such opposition is a comment filed by Mt. Wilson FM Broadcasters, Inc.,
late-filed on October 24,1997. This filing offers no new information and repeats policy
arguments that at bottom object to the use of terrestrial repeaters because they will make the
satellite-based service more attractive to consumers.
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•

•

•

•

The number of repeaters will vary as a function of repeater antenna installation height,
transmitter power and antenna directivity, which cannot be finalized absent individual site
surveys.

The number of repeaters will vary as a function of repeater network type (i.e., one-way
versus cellular, active versus passive, etc.).

The number of repeaters will vary as a function of topography (i.e., San Francisco and
Chicago will be different).

The number of repeaters will vary as a function oflocal factors such as density and
heights of obstructing buildings in urban cores, foliage, tunnels, etc.

With the foregoing in mind, what follows is general information about CD Radio's planned
repeater design, and then specific answers to the staffs questions.

OVERVIEW

Considerable planning effort on the requirements for terrestrial repeaters has been
accomplished, although detailed engineering has not been completed. Several important factors
are summarized below:

•

•

•

The transmission plan is based on CDMA PCS. The transmissions from the terrestrial
repeaters are similar to those from the cell transmitters to the mobile users as specified by
PCS standard 1-95 and generally implemented in the United States at 1.9 GHz. The S­
DARS mobile subscribers use a RAKE type receiver again similar to that standard.

Although S-DARS has a cellular design heritage, S-DARS repeaters do not need to be as
closely spaced as PCS cells. In pes systems, a two-way transmission must occur
between the repeater and the mobile unit. The size of a cell in a PCS system (and, thus,
the number of transmitters required) is limited by the mobile unit's low-power
transmitter, typically less than 0.5 watts. In contrast, the S-DARS terrestrial repeaters are
transmitting a one-way signal to the mobile unit with significantly greater power (as
discussed below). Thus the range between repeater and mobile is also much greater and
S-DARS does not need as many repeaters as a PCS system to sen'e the same area.

CD Radio will employ three types of S-DARS terrestrial repeaters:

I. Active. The transmitter of this type repeater feeds, for various sites, a variety of
directive antennas, which could include an omnidirectional "pancake," a sectorial
coverage, or several sectorial coverages. The transmitter power of the various
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repeaters varies with the type of antenna at l\ particular site, with the lowest power
generally being associated with a single sectorial coverage. Also, the actual
transminer output power rating is higher than the power transmined, to maintain
quasi-linearity (i.e.. transmitter output power backoff). Given the differences in
terrain, the actual transmitter powers can be expected to vary over a wide range.

2. Passive. This repeater consists of a directive receive antenna (e.g.. one meter
diameter 23 dBi on-axis gain with 10° beamwidth) pointed at one CD Radio satellite
that is connected to a low directivity transmit antenna (e.g., 5 dBi patch). This
passive repeater configuration is llseful for filling-in "dead zones" in urban areas and
unique topographies (e.g" very steep mountain passes in the Rocky Mountains). The
configuration is very inexpensive and generally provides low interference,

3. Tunnels. There are long tunnels in thc United States, particularly in the eastern
portion. The terrestrial repeater for this situation consists of a receiver located at
the open area before such a twmel which receives the signal and amplifies it with a
low power (e.g" 8 watt) transmitter, The transmitter is cOlUlected to a "leaky coaxial
cable" usually installed in a tunnel ceiling cable run, The coaxial cable controlled
leakage to vehicles in the tunnel is accomplished by a lengthwise split in the cable's
shield.

RESPONSES TO SPECIFIC QUESTIONS

The Commission's inquiries are answcred below in the context of the foregoing
discussion.

Number of Repeaters

• The current plan ior active tcrrestrial repeaters is to install them in forty major
cities. A total ofbetween 100-150 active terrestrial repeaters are believed
required with higher numbers in the 13rger more dense cities (e.g" the New York
City area might require as many 'lS ten 'whercas Tampa would require at most one
repeater).' No significant nnmbers of active terrestrial repeaters are believed
required in rural areas due to the use of satellite spatial and time diversity.

, The number ofrequired active terrestrial repcllters bas bcen del1ved fi'om several sources. One
is the Canadian 1.5 GHz theoretical and demonstrational DAB terrestrial network adjusted for
2.3 GHz operation (see Francis Conway's paper in thc Proceedings of the International
Symposium on Digital Audio Broadcasting, Toronto. March 1994, desc.ribing a three site DAB

(Continued... )

- --.._~--~~-------~~---- -
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• The active terrestrial repeater with the pancake omnidirectional antenna is
expected to provide service within a 5-7 mile radius for a dense urban core when
installed at 200-300 foot heights.

• Passive terrestrial repeaters will be used to fill in "dead zones" in urban areas,
cover such zones in deep western highway passes, and assist in some dense
foliage areas. Six to eight hundred of these are currently planned. Each passive
receiver will cover approximately a 15 mile radius in "open" areas, assuming 70­
100 foot height installation.

• Tunnel terrestrial repeaters will be installed in the major East Coast tunnels.
Sixteen of them are planned.

Power and Antenna Gain

• The maximum transmitter useful output power is estimated at under one kilowatt.
This represents the highest expe6ted transmitter power; there will be many cases
where the topography will permit significantly lower power levels. Antenna gains
will vary for the same reasons, but would generally be between 15-28 dBi.
Coverage in areas with multiple active terrestrial repeaters would generally be
accomplished with sectorial beam antennas.

Cross-Border Interference:

• Interference coordination with Canada and Mexico will be required to consider
both satellite and terrestrial repeater emissions. CD Radio expects that the
interference criterion associated with the to-be-agreed satellite power flux density
would be the basis for the terrestrial repeater criterion (with appropriate
adjustment for elevation angle of arrival) throughout the adjacent administrations,
other than in a few portions of the immediate border areas.

• There are a few cases near the border that will require special attention and
detailed coordination. These are Seattle, Detroit, and Buffalo with Canada and

(...Continued)
transmitter network in Montreal with average site separation of 53 km). A second is 1.9 GHz
CDMA PCS cell design, which CD Radio adjusted for one-way operation at 2.3 GHz (using
Okumura and Hata). A third is the July 1996 CEMA 1.5 GHz DAB field test in San Francisco,
where the entire downtown area received good service from two terrestrial transmission facilities
using transmitter powers of under 100 watts.
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San Diego and EI Paso with Mexico. Any active terrestrial repeaters in these
cities will be configured with sectorial antennas pointed to exhibit an
approximately ·15 dBi antenna gain at azimuths towards the border. This gain
will be further reduced where required by artificial shielding (mesh screens with
peripheral chokes). The screens can be configured to provide a further 15 to 25
dB of isolation depending on installation.

• The antennas of active terrestrial repeaters will generally be downward looking
from the horizon which should make tropospheric and ionospheric scattering low,
particularly due to the 2.3 GHz operating frequency. There is also no appreciable
rain scattering at this operating frequency.

CONCLUSION

The previous technical discussion ofrequired terrestrial facilities is based on CD Radio's
design (now under conslnlction) employing CDM with mobile receivers similar to PCS receivers
using ]·95 standard technology. In particular, the mobile receiver uses a 4 finger RAKE receiver
and operates in an urban core area with a Grr of·22 dBIK. The RAKE receiver allows both
constructive combining of significant strength multipath components and soft handoffs between
the satellite and various types of terrestrial repeaters and between terrestrial repeaters themselves.

CD Radio has waited for seven years to obtain its licenses and has already paid auction
fees of $83 million. Under these circumstances, CD Radio hopes that the Commission will
expedite this final rulemaking proceeding and will adopt a policy of blanket licensing for
terrestrial repeaters so that CD Radio can meet its goal of serving consumers by the Fall of 1999.

Please contact the undersigned if you require further information.

Respectfully submitted,

Robert D. Briskman
Chief Technical Officer

cc: Alexander Roytblat
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APPLICATION FOR NEW OR MODIFIED RADIO STATION AUTHORIZATION UNDER PART 5
OF FCC RULES· EXPERIMENTAL RADIO SERVICE (OTHER THAN BROADCAST)

,t

FEDEIlALCOMMUNICATIONS COMMISSION

FCC FORM 442

o
DUPLICATE

SECTION I
APPLICANT NAME (l-'lSI. fim. middle inilial)

Satellite CD Radio, Inc.
MAILING ADDRESS (Line I) (Maximum JS charaClen • refe' to lnSlruClion (2) on reverse oHorm)

2175 K Street, NW
MAILING ADDRESS (Line 2) (if,equi,ed) (Maximum J' charaClen)

6th Floor

CITY

Washington

STATE OR COLlNTRY (ifforeign address) ZIP CODE CAll SIGN OR Fn.E NUMBER

DC 20037
Enter in Column (A) tho correct Foe Type Code lor tho s..... '/OJ we _lying lor. Foe TlP" Codeo moy be fcunel in FCC Foe Filing Guidoo. Enter in
Column (6) tho Fee Multiple. ~ WQbill. Enter in Column (C) tho ...uR Obtained from multiplying tho vol.. r:A tho Foe Type Code in Column (AI by
tho number entered in Column (6). ~ ony.

(A) (B) (e)
FEE MIlLT1PLE FEE DUE FOR FEE TYPe

FOR FCC USE ONLYFEE TYPE COOl! (If.-qul....) CODE IN COLUMN (A)
(1)

EI A I I I IE s45.00

SECTION II . To be used only when yaJ we req_ting concunern octionI which ...uR in • requ_1O lilt more

thlll one Foe TlP" Coda

(A) (B) (C)
FOR FCC USE ONLYFEE TYPE CODE FEE MULTIPLE FEE DUE FOR FEE TYPE

(II.-qui....) CODE IN COLUMN (AI

(2)0=0 ITIIJ Is I
(3)0=0 ITIIJ Is I

I(4)0=0 ITIIJ Is

(5)0=0 ITIIJ Is I
ADD ALL AMOUNTS SHOWN IN COLUMN C, LINES (11

TOTAL AUOUHT REMITTEDTHROUGH (5), AND ENTER THE TOTAL HERE. WITH TH~ ""PliCATION FOR FCC USE ONLY
THIS AMOUNT SHOULD EOUAL YOUR ENCLOSED OR FLING
REMITTANCE. • S 45.00

This term ha been luthorized fer reproduction.
FCC Form 422

Marcn '996
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FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

•
APPROVED BY OMll

3<J6G.0055
E"Pires 9I30I9l

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

I. Applicant's Name and Post Officc address
(Street address. city. state. and ZIP Code. Sec instruction
No.4)

Satellite CD Radio. Inc.
2175.K Street, NW, 6th Floor
Washington, DC 20037

00 NOT WRITE IN THIS BLOCK
File No,

o LOCATION.

o additionor 0

File No,: Call Sign:

2(b). For Modification indicate below:

J.

2(a). Application for (check only one box)

E! New station 0 Modification of e••ling authoriZation

Application for Modification: Check the box beside all paniculars to be modified. Check either addition or replacement to indicate whether
the change is an addition or a replacement of parameters in the curtent authorizatien.

o FREOUENCY. 0 EMISSION· 0 POWER.

o 'dd~ion or 0 replacemenl1 0 addlion or 0 "'placemenl? 0 addition or 0 rtjliacemonl7

truct' 0 below)fO3rtiCU ars 0 pcra Ion sec inS In

fl~1"
EMISSION

MODULATING NECESSARY BANDWIDTH
POWER

SIGNAl. 1kHz}.,.-. ~llJ MHZ)

(A) 18} IC) (D) IE) iF) IG)

2'26.1 MHz 1nnrll' I,n nnnld "'...... "'~ .. '.0," , 1.U, . ."

001. I. ,.u,

1t.? II "".

4 P . I

(G)

(Al

tBl

(C)

(0)

(E)

IF)

•

liS! each frequency or fi'cquency band separately. (If more sp""" i. required. anach as EXHIBIT No. _

lnscn maximum ~F. output power BI the transminer terminals. Specify units.

lnsert maximum effective radiated power from the anlenna (If pulsed emission. specify peak power). Specify units.

Insert "MEAN" or "PEAK" (Sec definitions in Part 5).

List each type of emission separately for each frequency. (Sec Section 2.201 of FCC Rules.)

lnsert as appropriate for the lypc of modulation:

(I) the maximum speed of keyins in bauds;

(2) maximum audio modulatins frequency;

(3) frequency deviation of carrier:

(4) pulse duration and rcp.:tition rate.

For complex emissions. dcsaibc in detail in the space provided below.

Describe how the necessary bandwidth was determined in space provided below.

Contains 90% of transmitted power
FCC Form"'2 • Pllge 2

March 1996



..
S(a). Proposed locaIion oflransmincr and transmininl ultenna (check only one box to indicaJl rypc of<>peruion)'

I&l FIXEDIBASE 0 MOBILE 0 BASE AND MOBILE •_I. Ifpermanenlly located al a FIXED location. give below: S(el. tf mobile. desaibc the cxaa area of o~ration
ale I County I CityorTown
CA Contra Costa Berkeley

Number and street (or other indil2lion oflOl2lionl (Grizzly Peak) Receive-only vehicular

Grizzlv Peak Blvd.

5(b)( !l. Enter 900l1ropl\cll~. u .. to tho__(_ ....1Netion 10) 5(c) ( I) Entor900l1rap1lic1l COOI1I..... 01 tho IIlP"'''''''' centor 01
mobile ~ion ('" irwtn.cuon 10)

North LIlMtIOO-MM-5S) West LOO9ilUdt (OO-MM-SS) North LtlitUClO 1'1011 LOO9'UlIt
• . . • • • • . . •37 52 56 122 13 58

.
5(dl. Da,um (,ec in5truetion 101: liD NAD 27 o NADa3

01'106. Is a dircc,ional antenna (other than radar) used? liD YES
If "YES". give the foliowinS information:
(a) Width of beam in dear.es at the half·power point _~1,-,2",O,,-· _

(b) Orientation in horizontaJ plane 160
0

! 280· (e) Orientation in venial plane

7. Is this authorization to be used for fulfillina the requirement ofa government contrad with an agency ofthc
United Stales Government?

DYES KlINO
If"YES". anach as EXHmrr No. •a narrative slltement describins the aovemment project. aseney and "'ntact number.

a. Is ,his authorization to be used for lhe exclusive purpoac of developins rodio equipment for export to be employed by stalions under the
jurisdiction of a foreian aovcmmcnt7

9. Is this aUlhoriation to be used for providinl communicalions essential to a research project? (The radio communication is not the Objective of
,he re,earch projectl.

o YES Xi NO
If "YES". anach as EXHmrr No. • the follow ins information: Provide the contn<:l number and the name of lhe foreian

•
government c:onccmecL

'~~----,--,--:-~..,.-:-.......,...,,----:--:--...,...,..--.,...:-....,..~~----,.---:-------,-

DYES 91'10
If "YES"", attach as EXHIBIT No. •a OIarralivc statement providina the followinl information:
(a) A description of the natwe of the research project bcina conducted.
(b) A showing that the communications facilities requested arc necessary for the research projea in\lol\led.
(c) A showing that cxistina communie::ations facilities arc inadequate.

10. If all the answers to Items 7. a. and 9. arc "NO". anach as EXHmrr No. I . a narrative 'talement describing in detail the
followina:
(al The ",mplele proaram ofrescarch and expcrimentalion proposed includins doscriptioh ofequipmenl and lhCOl)' ofopcralion.

(bl 1l.e specific objectives souahtto be """"",plished.
(c:) How the proaram of cxperimcnwion hu. reasonable promise of contribution to the development. extension. expansion. or utilization of

the radio art. or is a1on.line IIOl alraldy in...tiplocL

II (a). Give an eSlirnalC ofthe Icnath oftime lhat will be required 10 complele the proaram ofexpcrimenwion proposed in ,hi.
application: 2 years

(bl If less than 2 yean, give the lenath of lime in men"'" lhat the aUlhori22lion requesled in this lII'plil2lion will be
required:

o YES l'2!I NO
If ··YES". attach as EXHmrr No. an Environmental Assessmenl as required by Seeti,", 1.1311.

12. Would a Commission arant of this applic:alion c:omc within Section 1.1307 of the FCC Rules. such ,hI! it may have a sianilicant
environmental impact (see instruaion 11)?

13. List below transmininl equipment to be installed (if experimental. so stale):
• MANUFACTURER MOOEL NUMBER

Unique Systems DAB2005/0-UTX

NO. OF UNITS

16
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14. Is the equipmenl lisled in hem 13 capable ofstation identification pursuant to Scction 5.1S2'?

•• DYES

Will the antenna extend more than 6 mcters above the ground. or ifmounted on an cxisting bUildina wilI,'t ex,"nd mo h 6 bo
. . . , eo .. re t an meters a \Ie thebuilding, or will the proposed antenna be mounted on an eXisting structure other than a bUildina?

~ YES 0 NO
If "YES". give the lollowing (,ee instruction 9):

(a) Overall height above ground to 'ip of antenna is 40 mtlers.

lb) Elevmion of ground at antenna sitc abo\le meiUl sea le\lel is __3_8_5 meters.

tc) Distance 10 nealest aircraft landing area is 13.6790 K to Oakland Airport kilomcten.

(d) Lisl ,my natural formations of existing man-made structures thills. trees. water tanks. towers. ClC.) which. in the opinion of the ;lppliciUll.
would (end to shield the antenna from aircraft and thereby minimize the aeronautical hazard of the antenna.

(e) Submit as EXHIBIT No. .I~ . a \lenical protile sketch of total structure including supporting building. if any, giving heights in
melers above ground for all slgl'uficant features. Clearly indicate cxisting panion. nOling paniculars of a\lialion obstruction lighting already
available'.

16. Applicant is: (C'''' only""""

OTHER (describe in space provided below)

o
o

INDIVIDUAL o ASSOCIATION o PARTNERSHIP ~ CORPORATION

o YES17. Is applicant a Ibrcign government or a representative ofa foreign govemmenl?•----------------------------
18, Has applicant or any parry to this application had any FCC station license or pcrmit rcvoked or had any application for pennit.licensc or renewal

denied by this Commission?

If"YES". a!lach as EXHffiITNo.
o YES JtiI :-':0

,a stalement giving call sign of license or permit revoked and relate circumstances,

19. Will applicant be owner and operator ofthc station? ~ YES

20. Give name.'itle. and telephone number (include area oode), and Internet e·mail address (ifapplicable) of person who can be't handle inquiries
penaining to this application.

Robert D. Briskman, President, Satellite CD Radio, Inc_ 202-296-6840, rbriskman@cdradio.com

21. APPLICANT ANTI-llRUG ,\BUSE CERTIFIC,\TION:

By checking "YES", the indi...idual applicant c:cnifies that he or she is eligible for this license. This requires that he or she is not subject to a
deninl of tcderal benefits. includina FCC benefits. as a result ofa dNg offense conviction pursuant to Section 5301 cfthe Anti-Drug Abuse Act
011988.21 U.S.c. 862. A non-individual applicanL e.g., corporation. pannership or other unincorporated association. «nifie, that no pany to
the application is subjcd to 8 denial offcderaJ benefits. pursuant to that section. For definition ofa "parry' for these purposes. sec 47 CFR
1.2002(b).

IQl YES 0:-':0

FCC arm ag
March 1996

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

EXHIBIT NUMlE" ITEM NO. OF fORM ""'en..... 1T'EN NO. OF fORM ""'en..... ITEMNO.OFfQfl.M

I 10
II 15(e)

F 442· P ••

22

•



23.

•

•

CERTIFICATION:

An.nllon: Rlld thil c.rtification car'fully befo,.. ligning thia applic.atlon•

THE APPLICANT CERTIFIES THAT:

(.) Copies of FCC Rule Paru 2 and S are on hand: and

(b) Adtquatc
i
finan

d
cial appropriations have been made to carry on the program ofc:\pcrimentation which will be conducted bv qualified

pcrsonnc ; an •

Ic) All operations .will be on an experimental basis in accordance wilh Part S and o[her applicable rules. and will be conducled in such. manner
ilnd ill such a lime as to preclude harmfulmlcrfcrcncc to any authorized station; and

(d) Grant of the iJuthorization requested herein will not be construed i1S a linding on the pan Oflhc Commission:

ll) that the frequencies and other technical parameters specified in the authorization arc the best suited for the propos d f
experimentation. and c program 0

(2) that the applicant will be authorized to operate on any basis other than cxpcrimcnt:l1. and

(3) that Ih~ Commissio~ is ~bliga(ed by the resulfs of the experimental program 10 make provision in its rules including its toblc: of fiequenev
allocations for appllcanc s type of operation on a regularl)' licensed basis. •

APPL[CANT CERTIFIES FURTHER THAT:

(e) All the statements in the application and anached exhibits are true. complete and correa to the best of the applicant's knowledge: :lnd

(0 ~~ applicant is willins to finance and conduct the experimental program with full knowledge and understanding of the above limit:nions;

(g) The applicaru waivc:s any claim to the use of any particular frequency or oflhe electromagnetic spectrum as against the regulatory power of
[Il< USA .\ """'-
Signed and dD[ed this -..-' day of -::S:.:e:..cp:..:t:..:e:..:m"'b"'eO;t'- • 19 98

Nwne of Applican. S_a_t_e_l_l_i-,t-,e_C:..:D,--,R:,:.a;;;d;;;;;i::O;;.;;;;;I;;n=c~.=;-;::::::;-;::;:-;; .:- _
/".", con-spand lI'IChII'" gWen CW'I'" "

Ti[le __P_t_e_s_i_d_e_n_t _

Check appropriate ciassi fication:

o Individual applicant

o Authorized employee

o Member of applicant partnership

~ Office of applicant corporalion or association

WILLFUL FALSE STATEMENTS MADE ON THIS FORM ARE PUNISHABLE BY FINE AND/OR IMPRISONMENT (U.S. Cod., Ti.l. 18 SK'lon 1001). AND/
OR REVOCATION OF ANY STATION LICENSE OR CONSTRUCTION PERMIT (U.S. Cod., TIU. 47, Section 312(.)(11, AND/OR FORFEITURE (U.S. Cod.,
Till. 47, SK'lon 503).

NOTlF1CAnON TO INDIVIDUALS UNDER PRIVACY ACT OF 197.
AND 11iE PAPERWORK REDUCTION ACT OF 1980

lnlbrmation requested Ihrouah this fonn is authoriud by the Communications Act of 1934. as amended. and specified by Section 308 therein. The
intormntion will be used by FederaJ Communications Commission steff to determine eligibility for issuinl authorizations in the usc of the frequency
spectrum and to etfeet the provisions of regulatory responsibilities rendered by the Commission by the Act. lnformation requested by this form will be
available to the public unless otherwise requested pursuant to 47 CFR 0.459 oflhe FCC Rules and Regulations. Your response is required to obtain this
authorization.

Public reporting burden lor thil collection d infOl"m8ticn is .timtted to """Bge four (.) hoJrs per reapCnM, indudin; the time for reviewing inlb'\lctionl, selrching
existing dm SOUrcel. gathering ..-.d rMintaning the 0" needed. and cempleting and reviewing the collection d inform.tior,. Send ccmrnents regarding this burden
estim8te 01 any other aspect d (hia collection d infamaticn. including sugg_ticnl for reducing the burden to thII Feder. CQI"M'lunicationl Ccnvnission. RecordS

a;-';"ogoment Branch. PIll*W<l'1< Reduction Prcject(~), Wahington. DC 20554. DO NOT ..nd comple.ed .ppllcoUono '0 !hIs .dd'..... lnoividulil
..,.; net r«luired Ie respond to thia collection un__ it diapWyi • currentty vatK:l OMS control nurnt..

THE FOREGOING NOTICE IS REQUIRED BY 11iE PRNACY ACT OF 1974, P.L 93-579, DECEMBER 31. 1974.5 U.S.C. 552a(e)(3), AND THE
PAPERWORK REDUCTION ACT OF 1980. P.L 96·511, DECEMBER II, 1980.44 U.S.C. 3507.
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By this application, Satellite CD Radio, Inc. (CD Radio), will begin testing ofS-Band

. terrestrial repeater ground stations for its satellite Digital Audio Radio Service (DARS) system.

The overall purpose of the requested experimentation is to finalize the engineering of CD

Radio's terrestrial repeaters. CD Radio expects that this effort will yield significant new

information about power levels required to ensure satel1ite DARS reception in urban. "canyons"

and near other obstacles, and will permit as well measurement of out-of-band emissions from

such terrestrial stations.

Specifically, CD Radio plans:

I. To measure objective (e.g., signal strength, delay speed, multipath, etc.) and subjective (e.g.,

music quality) transmission performance using parameter values of operational system.

a) Measurements at S-band in CD Radio's licensed spectrum. No confirming
measurements of terrestrial transmission performance for Satel1ite DARS have yet
been made.

b) Measurements in a severe urban environment. San Francisco is a particularly
difficult propagation environment and, additional1y, has subenvironments (e.g.,
hilly terrain, water boundary, treed areas, etc.)

c) Measurements in the projected Satellite DARS environment using transmitter
sites suitable for the operational system with objective and subjective performance
measured in a moving vehicle.

3. To optimize transmission parameter values particularly transmitter power and

modulation.

• a) Various power levels of the transmitters will be used with a maximum of 1000
watts

-.- -- - --- -- - --------- ------



•

•

•

b)

c)

Modulation optimization will be checked, especially number of subcarriers, their
spacing and symbol guard time. Performance under doppler conditions will also
be confirmed.
Out-of-band emissions and spectral occupancy will be measured, including
sidelobe regrowth due to transmitter non-linearity.



•

•

•
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