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25.114(c)(8). A broad range of broadcast services will be provided to fixed and mobile
users throughout the 48 contiguous United States. The predominant service will be digital
quality stereo music and 50 such channels will be provided. These will be compressed from the
1.44 Mb/s CD output to 64 kb/s rate by a Perceptual Audio Coding (PAC) algorithm developed
by Lucent Technologies. The 64 kb/s rate information streams will be convolutionally encoded
with two-third rate k=9 error coding, interleaved, divided into blocks and block error encoded
with a 10% depth Reed-Solomon code (128, 120). Another 50 voice channels will also be
provided. They will be compressed and encoded similarly to the music channels, except rthat the
compressed information rate will be 24 kb/s.

CD Radio will use time division multiplexing (TDM) for its spacecraft-to-earth down-
link. Each satellite’s data stream will occupy approximately 4.2 MHz and will have an
information rate of 4.4 Mb/s. Final radio frequency modulation will be Quadrature Phase Shift
Keyed (QPSK).

Pursuant to the Satellite DARS Order, CD Radio is planning to offer some additional
services. One of these is a channel to perform operations associated with its subscription service
such as turning on and off mobile radios and displaying operational information to customers.
The information rate will be low and encryption will be employed. Flexibility on some channels
will be maintained to sub-divide them further (i.e.. 16 kb/s, 8 kb/s, 4 kb/s, 2 kb/s, 1 kb/s and 1)
kb/s) for providing auxiliary gerviccs such as paging, light aircraft weather advisory, GPS
differential data, national emergency alerting, etc. Compression of this type information, 1f such
is provided, would be use specific. At least some of such auxiliary service information would be

encoded LPC (linear predictive coding).
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The CD Radio transmission system will use both satellite spatial diversity and time
diversity (approximately.4 seconds) to avoid outages from blockage, multipath and tree foliage.
The satellites will provide good elevation angles to mobile receivers in the contiguous United
States and radiate high power transmisstons as described earlier, It is still necessary in core
urban areas and tunnels to provide service by terrestrial repeaters as noted in the previous
paragraph (c)(4). The combination of the above techniques and facilities will result in high
quality service continuity throughout the 48 continuous United States for outdoor locations. For
indoor reception, an antenna unit on a southfacing window will be normally required.

Several types of customer receivers are to be implemented specifically for mobile,
portable and fixed applications. For mobile application, versions of such receivers will be
available as adapter units, as integrated after-market radios and, subsequently, as integrated
radios delivered with new cars and other automotive vehicles. Receivers for recreational boats
and light aircraft are also planned.

The receivers for mobile applications have a G/T of -19 dBK based on a minimum
antenna gain of 3 dBi. Table 3 is the receiver’s system noise budget. The normal version of the
receiver has three demodulator channels, one for each satellite to achieve spatial diversity with
one of these two channels containing a 4 second butter used to achieve time diversity. Each
satellite channel will be 4.2 MHz wide and spaced 8 MHz apart providing frequency diversity
The center 4.1 MHz of the frequency band will be used tor the terrestnal repeaters. The
terrestrial repeaters will use Coded Orthogonal Frequency Division Modulation (COFDM) tor
transmission modulation, which is similar to Eureka-14~ The receivers for other applications
will be almost electronically identical, except for a version in tixed applications which will have

no diversity demodulator channels and will have a remote umt which will re-transmit the signal

A-23



received by the antenna unit to a differently located player unit in the home using an ISM

frequency band.

Table 3: SDARS Receiver Noise Temperature

Antenna-Receiver Losses 7K
Recetver Total Noise 65°K
Antenna Earth Pickup . _8°K

Total 158° K

The up-link earth station also includes the CD Radio programming center and the on-
orbit TT&C facilities. Two stations will be built, one in the northeast and a second one
subsequently in the west. The radio facilities of the up-link station will be comprised of four 4.5
meter diameter antennas and 200 watt 7 GHz transmiiters. Full electronic and electrical
redundancy are planned.

Regarding noise and interference sources, the 2320.0-2332.5 MHz radio frequency band
has no other significant terrestrial users in the United States. Canada uses the band for terrestrial
radio relay and some aeronautical telemetry and Mexico for terrestrial radio relay as weil
documented elsewhere by the FCC. The United States has already concluded a coordination
agreement with Canada for the use of the band and CD Radio’s provision of satellite DARS
complies with the power flux density levels established in that agreement. Coordination with
Mexico, including border situations with mobile receivers and with terrestrial repeaters, 1s
currently being negotiated. The earth station switches up-link illumination and frequency
between the ascending node satellite and the descending node satellite which occurs at 8 hour
intervals. The satellite design is such that a non-illuminated satellite does not radiate significant

S-band flux density (i.e., below -152 dBW/m¥4 kHz.).
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Interference between SDARS systems is also being coordinated with XM Satellite Radio.
Adjacent band interference will be coordinated with applicable WCS operators recognizing that
the FCC has set an out-of-band interference requirément on these operators. Noise sources such
as microwave ovens and ISM out-of-band radiation have been analyzed and are tolerable. Some
of these sources, which may be significant in urban core areas, including self-interference, are
mitigated by properties of the terrestrial transmitter modulation which is COFDM.

The overall transmission link performance analysis is contained in Table 4.



Table 4: Transmission Link Performance

Satellite EIRP'® 61.1 dBW
Single Channel EIRP"’ -18.4dB
Path Loss™ -193.7dB
Mobile Receiver Antenna Gain'® +3.5 dB
Received Power -147.5 dBW
Received Noise Power™® -158.5 dBW
Single Satellite S/N 11.0dB
Required S/N* —50dB
Single SateHite Power Margin® 6.0 dB
Diversity Gain® . 12.0dB
Effective Multipath Margin 18.0 dB

25.114(c)(8). Two-degree orbital spacing coordination, if applicable, will be
accomplished through direct discussions with XM Satellite Radio, the other Region 2 S-band
satellite DARS provider, once the precise frequencies and up-link locations are known.

Coordination of TT&C frequencies will be accomplished with the geostationary satellite

operators at the equator longitude crossings previously noted over the short transit periods

involved.

" Edge-of-coverage EIRP.
'" [ndividual music channel (64 kb/s).

" Geosynchronous elliptic inclined orbit for 2326 MH¢ 1t apogee to mobile receiver with 33°
elevation angle.

** Worst case orientatjon, including ohmic and polan/ation lusses at 35° elevation angle.

* By = 64 kHz, Tg = 158°K (Table 3), up-link noise contribution is negligible (>26 dB S/N).
*' Music decompression achieved by PAC decoder s ith 10" BER.

** Dual satellite reception with maximal ratio combiner S \ = 8.5 dB.

*? Satellite spatial and time diversity provide at leust i . 8 multipath mitigation as well as
Imitigation against blockage and foliage attenuation



25.114(¢)(9). Accuracy of maintaining longitudinal drift of the six daily geostationary
equator longitude crossings will be maintained within = 2.0°. The satellite’s orbital inclination
wiil be maintained within £7.0° and the antenna axis attitude will be maintained within 0.4° tor
pitch, £0.4° for roll, and £2.0° for yaw.

25.114(c)(10). The power flux density at the border of the coverage area, herein assumed
as the -2 dB antenna gain contour, is -127.6 dBW/m*4 kHz using a bandwidth spreading factor
of 30.2 dB and a spatial spreading factor of -162.7 dB. Beam shaping has been used to minimize
appreciable power flux density over other countries, except for Mexico where potential |
interference will be handled by bilateral coordination and for Canada where coordination has
been completed. The satellite power flux density at the antenna beam center is
-125.6 dBW/m'/4kHz.

25.114(c)(11). The sateilite provider (Space Systems/Loral, Inc.) is responsible for
launch and transfer orbit TT&C which will be accomplished through its own and leased
facilities. The TT&C subsystem will operate at C-band via near-omnidirectional satellite
antennas during launch, transfer orbit and on-orbit operations. The redundant command
receivers and one telemetry transmitter will be permanently connected to the near-
omnidirectional antennas. Dunng normal on-orbit mode operation, one of the telemetry
transmitters and the beacon transmitter will be connected to the telemetry directional antennas
providing a higher ga.in covérage pattern towards the CD Radio TT&C ground stations near
Quito, Ecuador and Lima, Peru. During normal on-orbit mode operation, both command
receivers remain connected to the near-omrudirectional antennas.

The command up-link will be frequency modulated by a command subcarrier or by

ranging tones. The nominal carrier deviation will be =375 kHz peak. The demodulated
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command subcarrier will be routed to redundant command processors. The ranging tones will be
connected to the telemetry transmitter for retransmission to the TT&C ground stations.

The addressable command processors will decode and process the commands.
Commands can be executed autonomously; or stored, verified by ground command, and executed
by a subsequent command. Commands can also be time-tagged for autonomous execution at
future times.

The telemetry data biphase will modulate a subcarrier. This subcarrier and/or ranging
tones phase will modulate the telemetry transmitter.

25.114(c)(12). The physical characteristics of the space station will include a light-
weight graphite-reinforced epoxy central cylinder and the surrounding equipment mounting
panels that will form a cube of approximately 3 meters on a side. Solar panels will extend from
the north and south faces and the transmit antenna reflector will be mounted on the west face.
The receive antenna will be mounted on the earth face of the satellite. The structure also will
provide a stable platform for preserving the alignment of cntical elements of the spacecraft
system such aé earth sensors. The directional telemetrv transmit antennas and one set of the near
omnidirectional antennas will also be located on the earth tace. The remaining set of telemetry
antenna will be located on the anti-earth face.

The major heat dissipating systems, such as T\W T As, batteries, etc. will be located on the
north and south equi-l:.)rnent panels to radiate heat etficientlv. The TWTAs will also employ direct
radiating collectors. To provide maximum thermal etticiency, the outside of the north and south
panels will be covered with optical solar reflectors 1OSRs). and the panels contain heat pipes tor
spreading the heat over the total panel area.

This system design will fit comfortably within the constraints imposed by several fuunch

A-28



vehicles. The satellite will be compatible with the Proton, Atlas III and Sea Launch launch
vehicles. Figure 12 is a view of the spacecraft, the dimensions of which will be 24.8 meters
long, 5.6 meters wide and 5.2 meters tall. The first two satellites are scheduled for launch on a

Proton and the third will be launched by one of the above launch vehicles.
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Figure 12



The spacecraft has an estimated operational lifetime of 15 years with a 15 year
probability of survival of greater than 0.66. The lifetime and reliability estimates are based on
the reliability performance estimates of production, space-qualified components used in the FS-
1300 series satellites. The TWTA reliability estimates are based on space-qualified members of
the same TWTA design family.

Table 5 is the mass budget reflecting on-ground and in-orbit mass in kilograms. Table 6

is the power budget showing beginning and end-of-life power in watts.

Table 5 - Mass Budget

Component Mass (kg)
Payload 285
Bus and Electrical Power 1332
Margin 82
Subtotal: On-ground dry mass 1700
Propellant & Pressurant 2220
Subtotal: On-ground separation mass 3920
In Orbit beginning-of-life mass 2734
[n Orbit end-of-life mass 1734
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SUMMARY Winter Solstice Summer Solstice Summer Salstice Summer Soltice
Sun normal, no Sun 147 off-normal Sun normal, Sun 11" off-
. Eclipse no eclipse eclipse normal, eclipse
PAYLOAD (@ SATURATION 6876 6876 6876 6876
PAYLOAD BACKOFF 0 0 -64 -208
SCE TOTAL 204 204 204 204
ADCS TOTAL 52 52 52 52
TC&R TOTAL 36 36 36 36
POWER TOTAL 2)4 234 234 234
PROPULSION TOTAL 5 5 5 5
THERMAL TOTAL 519 519 138 118
All SUBSYSTEMS TOTAL 7926 1926 7481 1337
Harness loss 40 40 37 37
Battery charging (High rate) (1] U 1219 1219
Batery charging (Trichle) 81 8l 0 0
Hanery harness U 0 0 1]
Low Vohiage consencr oss 46 46 46 46
Discharge converer loss U 0 0 0
Charge convernter loss 20 20 166 160
TOTAL POWER CONSUMPTION 8113 8113 8949 8805
ARRAY POWER AVAILABLE (15 yers ) 8715 8735 8977 8812
POWER MARGIN (15 yrs } 62 622 28 7




25.114(c)(15). Construction of the satellites commenced last year and the first is
scheduled for completion with delivery at the launch site in November 1999. Three launches are
scheduled in the November 1999-March 2000 time period. Estimated date of placement into

system operational service is March 2000.
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EXHIBIT 2



REo;D INSEF\:!RCTIONS CAREFULLY
EFORE PROCEEDING FEDERAL COMMUNICATIONS COMMISSION APPROVED BY OMS 30600589
REMITTANCE ADVICE SPECIAL Use
(yLockeoxs 358210 eaceno T or L FoC/mEL R N JUL 02 2001
kN

— ] SECTION A - PAYER INFORMATION [

[t YER NAME (it paying oy credi card, enler name axiey ‘ -

Satel l :Lt:e D Radio ) Ie?l::y,“ 1 appears on your zard) 3] TOTAL AMOUNT PAID donars ang s

{4) STREET ADORESS LINE NG 1 $ 22,510,323
1180 Avenue of the Americas

15} STREET ADDRESS LINE NO 2

lath Floor

{6} CITY 7Y STATE 8

New York NY ‘ié"?f:?%e

(9) DAYTIME TELEPHCNE NUMBER (include area coda) (10} COUNTRY CODE

(212)899-5000 iU SA)

IF PAYER NAME AND THE APPLICANT NAME ARE DIFFERENT, COMPLETE SECTION B
IF MORE THAN ONE APPLICANT, USE CONTINUATION SHEETS {(FORM 153.C)

[ SECTION B - APPLICANT INFORMATION i
(11) APPLICANT NAME (iIf paying oy credd card. enler name exaclly as o aDpears Cn your card)

(12) STREET ADDRESS LINE NO 1

(13} STREET ADDRESS LINE NQ. 2

(v4) CITY (15) STATE 16y ZIP CODE

(17} DAYTME TELEPHONE NUMBER (lnciude area code) {18) COUNTRY CODE {f no1in U S.A)

COMPLETE SECTION C FOR EACH SERVICE, IF MORE BOXES ARE NEEDED, USE CONTINUATION SHEETS {FORM 159-.C)

| SECTION C - PAYMENT INFORMATION |
{19A) FCC CALL SIGN/OTHER 1D 120A} PAYMENT TYPE CODE (PTC) (Z1A)QUANTITY | (224} FEE DUE FOR (PTC) IN BLOCK 20A | FCC USE ONLY
T 1 G [ W ] 1, 22,010.00
sA) FCC COCE 1 \4A} FCC CODE 2
{198) FCC CALL SIGN/OTHER 1D 1208} PAYMENT TYPE CODE (PTC) (21B)QUANTTTY [ (228) FEE DUE FOR (PTC)IN BLOCK 208 | FCC USE ONLY
| | l s
(238) FCC CCDE 1 Z48) FCC CODE 2
{(19C) FCC CALL SIGN/OTHER IO 120C) PAYMENT TYPE COOE (PTT) (21C)QUANTITY | 122C) FEE DUE FOR (PTC) IN BLOGK 20C ! FCC USE ONLY
| | | s
123C) FCC CODE 1 24C, FCE CCDE 2
{1901 FCC CALL SIGNMOTHER 10 | 12001 PAYMENT TYPE CODE (PTC) (21D G ANTITY 220y FEE DUE FOR (PTC) IN BLOCK 200 | FCC USE ONLY
| I l s
{230) FCC CODE 1 240 FCC JODE 2
SECTION D - TAXPAYER INFORMATION (REQUIRED)
25} S51 D OMPLETE THIS BLOCK GNLY IF APPLICANT NAME ‘N 8. 1115 DIFFERENT 5320 -2 - o
T
| i
PAYER TIN Olsi|2|1l7|o]of2f0|7 APPLICANT TIN |0 o
SECTION E - CERTIFICATION |

27) CERTIFICATION STATEMENT |

U Roberc 5. Briskman
’ {PRINT NAME}
are true and correct to the best of my knowledge, infomation and beiigf. SIGNATURE Ee

, Certify under penalty of perjury that the foregoing and supponing information

SECTION F - CREDIT CARD PAYMENT INFORMATION |

128} *ASTERCARDNISA ACCOUNT NUMBER. V EXPIRATION DATE
MASTERCARD _ ‘ I | l 1
- | MONTH  “€AR '
SA 1 neaty aanonze ne FCC 10 charge my VISA of MASTERCARD | auTroRizED 5 GNa_Re DATE
| "or "he servears) autronzmons) neren descrimd [

SEE PUBLIC BURDEN ESTIMATE ON REVERSE FCC FORM 158 JULY 1937 RE.ISED)



PAY
TO THE
QRDER
QF

CD RADIO INC. NATIONSBANK

PH. 212-899-5000 WASHINGT 7
1180 AVENUE OF THE AMERICAS 1?—1?0':‘5400(: 2o
NEW YORK, NY 10038

*TWENTY TWO THOUSAND TEN DOLLARS AND NO CENTS
i DATE

12/09/98

Federal Communicaticns Comm
2000 M STREET, N.W.
Washington DC 20554

FCC ,
»O0OE0 22w 1KOSLOCL20LI 208879090

4 SECURITY FEATURES INCLUDED DETAILS OM BACK n

6022

00s022

AMOUNT

*rxxD2,010.00*




FCC 3.2

Main Forin

FEDERAL COMMUNICATIONS COMMISSION
APPLICATION FOR SATELLITE SPACE AND EARTH STATION AUTHORIZATIONS

Approved by DMB
3ood)-0678

Exl Avg Buiden Houn
Fei Responsc 10 Hs

FCC Use Only
File Number:

Chll Siga:

PAYOR AND FH.ING FEE INFORMATION

a Payue Nanw

Satellite CD Radico, Inc.

b. Daynme Telephosie Number
{212) 899-5000

¢ Marhug Street Address or PO. Bux

1180 Avenue of the Americas,

1l4th Floor

d. FCC Account Number

0521700207

e Ciy \ I. Siate g Zip Code h. Country Code (if ot US.A )
New York ’ NY _ 10036
1 Payment Type Code 1. Quanuly k. Fee Duc fur Payment Type Code in (1) I. Total Amount Paid FCC Use Only ‘
CGHW 1 $22,010.00 $22,010.00
APPLICANT INFORMATION
1 1egal Name of Applicant ' 2. Voice Telephone Number
Satellite CD Radio, Inc. (212) B899-5000
3 (nher Napw Used for Doing Business (i any) 4. Fax Teiephone Number
(212) 899-5036
5 Muiling Strect Addiess or PO Hoa o Cry
1180 Avenue of the Americas, l14th Floor New York
7 State / Country Gf ROt US A ) 8 Zip Cude
MEENHON et [ B3 skman NY 10036
S N ol G ontact Repieswaistative 1 other than applicant) 10 Voice Telephone Number
fKrchard F. Wiley {202) 429-7000
T L Cogany Naow - i 12 Fax Telephone Number
Wiley, kein & Fielding {202) 429-7049
I3 Maling Stieet Addiess w PO Dox 14 Cuy
1776 K Street, N.W. Washington
15 State / Country (ifnot US.A) 16. Zip Code
AITENTION  Richard E. Wiley bC 20006

CLASSIFICATION OF FILING

17 Place an =X i the bux next 1o the classificaton that applics 10 this filing for both questiuns a. and b. Mark only ane box for 17a and anly one box for 17h.
D al Lanh Staton D bl Application for | cense of New Saon @ b4 Modificaton of License
or Regisiralion

I:] b5 Assignment of License
or Repgistranon

D bt Trassfer of Contiol of

| weenine o Repistration

[:] b2. Apphicanon tur Registration ol New I:] b7. Notilication of Minor Mudificanon
Domesue Recerve-Only Stauon

D bl Anwudient o a Fending Application

@ a2 Space Slaton
D b8. Other (Please Specily) _

I Bthes Db v 10 1eRenonmed e an Cx sl skalion, enlel

(a) Date pending appiication was hicd

Lol sign o ~lation

I

19 iftus filing is an amendnient  a [xrnd{a;g-;a"ﬁ)‘!u.n;.;n_{-_niu

th) Iile number ol pencding appheabion

PUC 312, Man Form - Page |
Apnl, 1947




TYPE O, SERVICE

O NALURE OF SERVICE Ll tliang s o anaanthionzation to pravide on nse the Joblownig 1y pels) of servicets) Place an “ X" i e box{es) next to all that apply

lj 4 ed darcllae L} b Mobibe Sawclhie L] v Hudhodeternunation Saelhie [] d tarth Exploraton Sacllite @ € Otha

Satelllte Digital Audio Radlo

(please specifyy =~ T T T I
oS \l LS Place an X i thie bos nest o e applacable staus Mark only tie bo 22, W earth stanon applicant, place an ~ X" m the box{es) neal w ail ihat apply
L] a Conumon Carnen EI b Non-Comawn Carie D a UsmgUS heensed satellites D b Using Non-U.5. heensed satellues

23 {rappheant s providing INFERNATONAL COMMON CARRIER suivice, see mstructions regarding Sec. 214 filings. Mark unly one box. Are these lagihtics:
[[] & Comnected 1w the: Public Swiched Network [:] b. Not connected 1o the Public Swiiched Network

M OFREQUENCY BANI(S) Place an " X™ in the box(es) nexlflo all apphcable frequency band(s).
[]a C-Bund 4/6 Ghe)

[ b Ku-Band (1214 Ghiz) EﬂcomﬂWMu$aW)2320'0-2332'5 MHz

TYPE OF STATION

25. CLASS OF STATION: Place an X" in the box next 10 the class of station that applics. Mark only one box.
[]a Fised banh Sanon  [_] b. Tenwporary-Fixed Earth Stanon [ ] € 12/14 Gliz VSAT Network [ ] d Mobile Earth Sanon  {X] e Space Station

If space statin apphicant, go o Queston 27,

[ t ower
Specify

26 1YPEOF FAKLH STATION FACH 1THY Mark only une bos
| ].a Bansimit Recene [_] b Lransiu-Ohuly m ¢ Receve-Only

PURPOSE OF MODIFICATION OR AMENDMENT

2T e puipeese o tiss proposed adidicaton of atieadiiend s o Place an X7 0 ihe boades) nexi o all that apply

T o - authonzation 1o add new cnussion designator and related service
b - authotization 1o change enission designator and related service
¢ - authorization to increase EIRP and EIRP density

d -- authorrzation o replace anlenna

—

[ 1

€ -- authorizabion to add antenna

]

I —- authorszation to relocate lixed stanon
g -~ authonzition o change assigned frequency(ies)
h - authonizaton w add Points of Conwmenication (satellies & countries)

SRS

1 = authonzation w chinge Pomts of Commumcanion (satelbies & coumnies)

} « authotazaton lur facilines Iuw whach environmental assessment dllf]lddl.lllull hazard yc bpmlué 15 u.g.uu.d
orization to change or

[M

- O (Please spectly }

non- geostatlonary

FENVIRONMENTAL POLICY

Sl ® i e st b any, propreal o e appls ot o gnkndorest Bave oagasticant enviconnkentabnopact s defined by 47 CER ) 13077

Mot o b e ety DI Sectomn TEHI b T U Al he ooy tales 37O TR 3T 1808 and 11311, as Eahibit A o thes apphicadig
i . . cosr b appie aeneca bt T it ta iy, gt el aliony, of By slocispits, Boder o 0rp 1 Hudfon 10

{7} YES

X NO

OO U2, Maw Foun - Page 2
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ALIEN O ERSHIP

29 1s the apphcant a foreign govarnment or shie represetalive of any foieign government? ' (] YES E\j NO
;:)—-l: the applicant an alien or the representauve of an ahien? [ ] YES X] NO
37I'. IZlIu a—p_p-l-ucum a corporation orgamzed under the laws uT any loreign government? [ YES X] NO
3-2. nl_a tllc u.i)_lm;ml a corporation of which more than one-fifih of the capital stock is owned of record or voted by aliens or their ] YES X) NO

representatives or by a foreign government or representative thereof or by any corporation organized under the laws of a
fureign country?

33, Is the applicant a corporalion directly or indirectly controlled by any other corporation of which more than ene-fourth of the [] YES ' X] NO
capital stock is owned of record or voted by aliens, their representatives, or by a foreign government or representative
thercot or by any corporation organized under the laws of a foreign country?

34, If any answer to questions 29, 30, 31, 32 and/or 33 is Yes, attach as Exhibit C an identification of the aliens or foreign
entities, their nationality, their relationship to the applicant, and the percentage of stock they own or vote.

BASIC QUALIFICATIONS
35. Does the applicant request any waivers or exemptions from any of the Commission’s Rules? [] YES X} No
If Yes, attach as Exhibit D, copies of the requests for waivers or exceptions with supporting documents.
36. Has the apphcant or any party to this application had any FCC station authorization or license revoked or had any (] YES X No

apphicanon tor an uhal, modificanion or renewal of FCC stanon authorization, license, or construchion permit denied by the
Commission” H Yes, attach as Exlnbit | an explananon of the arcumstances.

VT Has the appheant. or any paity to this apphication. of any patty diaectly or induectly contiolling the applicant ever been [] YES X] NO
corvicted of o telony by any state o lederal l.ullll' )

i Blas gty conat tisally sdjudged the apphcant, o any person lllll.l..”y(l[ nuillully controlling the applicant, guilty off uulaw!u]ly (] YES & NO
monopolizing t attempnng salaw ully 1o monopolize tadio commumcaton, directly or indirectly, through control of
“manufactare or sabe of radio apparatus, exclusive tatlic arrangement or any other means or unfair methods of competiion?

39, s the .xpplu.ml ul any prrson directly or mduutly controlhing the applicant, currently a party in any pending matter referred [] YES %} No
v 1n the proceeding two lems?

40. By checking Yes, the undersigned certifies, that neither the applicant aor any other party to the application is subject to a demal X] YES (] NoO

of Federal benefits that includes FCC benefits pursuant to Section 5301 of the Anti-Drug Act of 1988, 21 U.S.C. Section 862,
because of a conviction for possession or distribution of a controlled substance. See 47 CFR 1.2002(b) for the meaning of “party 1o the application” for these purposes

41. Descoiption. {Summarize the nature of the application and the services to be provided).

This application seeks modification of CD Radio's existing authorization to provide satellite
digital audio radio service in the 2320.0-2332.5 MHz frequency band. Three system enhancements
are reguested: (1) an increase in the number of satellites from two to three, plus a ground spare;
(2} operation of all three satellites in inclined and elliptical (non-geostationary) orbits; and
(oo oot thee /4 Gz trequency band on a non-intertfering basis for telemetry, tracking and

Coat i
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CERTI}  ATION

Fhe Apphcant waives any clunn to the use of any particular fiequency or of the electromagnelic specirum as against the regulatory power of the United States because of the
previous use of the same, whether by heense or otherwise, and requests an authorization in accordance with this application. The applicant cenifies that prant of this
apphication would not cause the apphicant w be an viokanion of the spectrum aggregation hmit in 47 CFR Part 20. All statements made in exhibits are a material part hereof and
are meotporated heren as i set out i full i this applicanon. The undersigned, individually and for the applicant, hereby cerufies that all statements made an this application
and w all attached exiubats are true, complete and correct to the best of his or her knowledge and behef, and are made in good faith.

42, )\pplacunl 15 4 (an): (Place an "X in the box next o applicable response.)
I | a Individual [ ] b. Unncorporated Association [ 7] ¢ Partnership X} d. Corporation  [] . Governmental Entity [T £ Other
{Please specily)

3V Dypod N of Porson Signang. 44, Tatic of Pérson Signing
¥l By B

Robert D. Briskman President, Satellite CD Radio, Inc.

S Signane . S R ) Dla:. ’ll \cﬁ

WILLFUL FALSE STATEMENTS MADE ON THIS FORM ARE PUNISHABLE BY FINE AND/OR IMPRISONMENT (U.S. Code,
Title 18, Section 1001), AND/OR REVOCATION OF ANY STATION AUTHORIZATION (U.S. Code, Title 47, Section 312(a)(1)),
AND/OR FORFEITURE (U.S. Code, Title 47, Section 503).
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L. INTRODUCTION

Satellite CD Radio, Inc. (“CD Radio™) submits this application to modify certain
technical parameters of its space statton authorization to provide satellite digital audio radio
services (“'satellite DARS™) in the 2320.0-2332.5 MHz (space-to-Earth) frequency band.' Three
satellite system enhancements are requested by this application: (1) an increase in the number ot
satellites from two ta.three, plus a ground spare; (2) placement of all three satellites into inchned
and elliptical (non-geostationary) orbits; and (3) use of the 6/4 GHz frequency band on a non-

interfering basis for telemetry, tracking and command (" TT&C™).

' Sutellite CD Radio, Inc., Application for Authoriny to Construct, Launch and Operate Two
Satellites in the Satellite Digital Audio Radio Service. 13 F.C.C. Red 7971 (1997} (Order and
Authonzation) (“CD Radio Authorization™).



Modification of CD Radio’s guthorization is warranted because the proposed system
changes will permit CD Radio to offer better quality satellite DARS from its spacecraft. Further,
the improved satellite system developed by CD Radio will continue to comply with the Federal
Communications Commission’s (the “Commission” or the “FCC") technical requirements,
including Sections 25.114(c) and 25.144 of the Commission’s rules, and will not raise additional
international coordination or other interference concerns. In short, grant of CD Radio’s
application will provide the public with an improved satetlite DARS service that relies on fewer
terrestnial repeaters and offers more channels within the existing spectrum allocation.

Last year, the FCC authorized CD Radio to launch and operate two geostationary
satellites at 80° W. Longitude and 110° W. Longitude for the purpose of providing satellite
DARS in the United States. Satellite DARS is a “radiocommunication service in which audio
programming is digitally transmitted by one or more space stations directly to fixed, mobile,
and/or portable stations and which may involve complementary repeating terrestrial transmitters,

telemetry, tracking and control facilities.”

CD Radio’s authonization to provide satellite DARS
was granted pursuant to CD Radio’s winning bid in the FCC’s satellite DARS auction,’ payment

of the full bid price, and submission of a formal amended application.”

‘47 C.FR. § 25.201.

' CD Radio bid, and paid, $83,346,000 for use of the 2320.0-2332.5 MHz frequency band. Sce
Public Notice, FCC Announces Auction Winners for Digual Audio Radio Service, 12 F.C.C. Red
18727 (1997).

* Letter of Robert Briskman, Satellite CD Radio. [nc.. to Regtna Keeney, Chief International
Bureau, Compliance with Satetlite CD Radio. Inc. Authonzation (Feb. 19, 1998); Letter ot
Robert Briskman, Satellite CD Radio, Inc., to Regina Keeney, Chief International Bureau,
Compliance with Satellite CD Radio, Inc. Authonizauon (Feb. 17, 1998); Application of Sutellite
CD Radio, Inc. to Launch and Operate a Digital Audio Radio Satellite Service in the 2320.0-
(continued
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CD Radio’s authorization permits it to offer continuous nationwide radio programming
with digital quality sounid. CD Radio intends to make available to consumers a state-of-the-art
satellite DARS service in early 2000. By this application to modify the CD Radio Authorization,
CD Radio proposes enhancements to its planned satellite system that will better fulfill the
potential of satellite DARS, and thus serve the public interest, without raising additional
technical or interference issues. Accordingly, CD Radio respectfully requests that the

Commission grant this modification to its existing authorization.

I1. THE PROVISION OF SATELLITE DARS USING THREE NON-
GEOSTATIONARY SATELLITES IN INCLINED AND ELLIPTICAL ORBITS
AND USING THE 6/4 GHz BAND FOR TT&C WILL CONFORM TO THE
COMMISSION'S TECHNICAL REQUIREMENTS AND WILL RAISE NO
ADDITIONAL INTERFERENCE ISSUES

Increasing the number of satellites available for the provision of satetlite DARS from two
to three, operating such satellites in geosynchronous inclined and elliptical orbits, and using the
6/4 GHz frequency band for TT&C will fully comply with the technical requirements established
in the Commission’s rules and the CD Radio Authorizution.” [n particular, CD Radio’s use of

three satellites in inclined and elliptical orbits will contorm to the technical rules contained in

(continued . . )

2332.5 MHz Frequency Band: Submission and Amendment to Application 71-SAT-AMEND-97
(filed May 16, 1997) (“CD Radio Amendment”). Apphcation of Satellite CD Radio, Inc. toran
All-Digital CD Quality Satellite Sound Broadcast:ny 5+ ~tem. File Nos. 49-DDS-P/LA-90. 50-
DDS-P/LA-90 (filed May 18, 1990) (“CD Radio Appi:cinon™).

* [ndeed, the CD Radio Amendment oniginally reguo~ted scosvnchronous orbits for its proposed
DARS satellites. See CD Radio Amendment at 21
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Payment Transactions Detail Report

BY: FEE CONTROL NUMBER

Date:

01/16/2002

Page 1 of 1

Fee Control Payor Fec Account Payer Received
Number Name Number TIN Date
0107038345114001 §IRIUS SATELLITE RADIO INC WP00038533 0621700207 7/02/2001 00:00:0
1221 AVENUE OF THE AMERICAS
36TH FLOOR
NEW YORK NY 10020
Payment Callsign
Payment Current Seq Type Other Applicant Applicant Bad Detail Trans Payment
Amount Balance Num Code  Quantity Id Name Zip Check Amcunt Code Type
$286,095.00 $286,08500 1 CLW 1 SIRIUS SATELLITE RADIO INC 10020 $286,095.00 1 PMT
$286,095.00 $286,09500 2 cCLW 1 SIRIUS SATELLITE RADIO INC 10020 ($286,095.00) 1 ADJ
$286,095.00 $286,095.00 3 cCLW 1 CLW0100001 SIRIUS SATELLITE RADIO INC 1002¢ $286,095.00 1 PMT
Total 3 $286,095.00



