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DBS Receiver Signal Strength Meters
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Signal Strcngth Indlcators in I)!3S Receivers:

Consumer ~ra(Jc recel\crs uSL'd for the reception of Direct Broadcast Satellite (DBS)
sisnah cmp\u:" SOme fUIlll (11' ;-;l~ll<l) strengt)) (SS) incflcat"lon. -nlC SS indication [tIIL'li 1!1

IS llonnally accessed hv the consumer via the User InterCace (UI) software associated

with the installation and alignment of the home receiving equipment. The 55 indication
device in both DIRECTV and EchoStar consumer receivers is in the foml of a bar graph
meter. The meter provides a relative measure of the received signal quality. The primary
intent of this indicating function is to aid in the alignment of the outdoor antenna to

~ ~

achieve the strongest signal possible in any particular geographic area. However,
engineers for both DIRECTV and EchoStar have come to rely on these SS indicators as a
valuable tool in assessing signal transmission quality and deleterious effects from ram or
other interfering or noise generating phenomena.

The utility ofthc SS indicator comes primarily from the fact that it is not a simple RF
power indicator such as a Received Signal Strength Indicator (RSSI) from a receiver's
pre-dete"cJion IF chain or Automatic Gain Control (AGe) from either the RF tunerlIF
strip. This source of SS indication is common to home FM stereo receivers.

The SS indicator of a DBS receiver derives its infomlation from the QPSK symbol
demodulation and tracking loop. Internal to the demodulator, an algorithm estimates the
residual noise associated wLth the QPSK symbols. The quantity typically reported is the
Es/No, the average energy of a symbol to the average noise power in a I Hz bandwidth.
For Gray coded QPSK, the quantities EslNo and EblNo are mathematically related by a
factor of 2. That is EsfNo = Eb/No + 3db. Both EslNo and EblNo are measured in the
digital domain. These quantities can be likened to the signal-to-noise ratio (SIN) which is
the common qualitative quantity of measure for analog transmission systems. In both
analog and digital systems, kno\\·ing EblNo or SIN and channel bit-rates and noise
bandwidths, it is possible to detennine the carrier-lo-noise (C/N) of the RF carrier.
Therefore, with simple mathematical relationships. the infomlation Crom the
demodulators can be used to deri\'C Es/No, Eb/No or C/J',;, all very useful quantitlc:; fu:
charactcriling transmission quality and impairments to a channel.

i\linor d iffercnces arc enClHlI1tcrcd bet\\'een IC man uCactllrers in the met hods for
calcu)atln~ the hil-rl(11SC ratio and hence the absolute value oCthe unit quantity. TIllS IS
the rt..';lson \\h\ the S:IIl1L' :lbsolutL' \;t!ue oC a particular channel eiN may be reported as
SS \)4 for one ll10del oj reeei\cr ~lI1d SS S'-; on another reeei\'er All that is differeII:
hCL\\eCn the I"L'L'L'I\L'f Illodels h the slopL' of the nUll1ber 01' SS cOLlnts \·s. decibel CUITt..·.

lor ,~·\:lll1pk. til~' l,c'lhl.\UI" \l"lkj 411!)(! reCCI\L'I ILlS SS meLer slopt..' ofh- 7 counts P~T dl~

1Ills IS I;urh illiL\11 I!"ln 11L'I\lll lhrL's!wld ThL' dL'll1odlilator :lc(uaIJv remains locked

helol\ tilL' POll1l o!Lht..' 1·1·(· lod Ll) \e1"\' close LO the L'nd of the ran"e of the lntemal 1('- .. . ~

regist<...T that hold.~ thL' processed IsNo \alue. In the case of the Moclel 4000, this relates
to C :\ \:t!ues liOl11 aboul I dB to 14 dB for the cUITenth' used channel and code rates.
ThiS range IS surticienL to pro\Jde accurate antenna peakll1g anywhere in the continental
liS EIRP ()otpllnts llsing small IS-inch antcnn~lS.



Till' Illlporlalll pOln1 [0 nolL' IS that all\ rl'l'CI\Cr can be calibrated to provide very accurate

elN or Eh'No \';l!ues fWIll tile deflection or thl' SS meter. Oncc a calihration has heen

PlTrnrllled. the 11lIIllher or SS coun! dIflcn.:ncc ohserved lInder varying channel

cand It ions can he direct Iy related 10 ahso lute dB \';l! lies of CIN degradat ion from the

impainllent. Stated another way, for a I dB degradation orCIN, one model receiver may
report a 10 55 cOllnt delta and another model 7 55 count delta. Both 55 data points are
correct, accurate, and repeatable knowing the associated calibration curve. Even without
calibration. the change in the 55 count reading from peak value to some lower value
indicates the channel is suffering impaimlents but on a relative rather than absolute basis.

The accuracy and dependability of the data interpreted from the 55 meter can provide
valuable infoffilation to engineering and satellite operations. It provides a means to
constantly monitor the condition of the satellite payload and varying regional link
conditions. The infomlation is used for statistical data collection to verify and support
availability predictions and to evaluate the perfoI111ance of system design improvements
from the uplink transmission p1ant to the set-top and outdoor electronics.
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Appendix B

Link Budgets
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Echo at 110; 3/4 code

Oxon Hili, MO

Total

!
DOvvf)IJflr; i-=-ii'J :,!rlc:fill~li,),(jd

Transponder 16

Test7

Uplink C/N (therrllill) cH3

Mdi]~I2~g_ ,
------_._--

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

2420 24,20 24.20 2420

54.0 540 540 540

-206.1 -206,1 -2061 -2061

-02 -02 -02 -02 % min 'yr

00 00 -4.12 -3.91 Availability wlo NP 999285 376

00 0,0 -38 -3.8 Availability with NP 99.9197 422

-05 -05 -0.5 -0.5 Increase in unavailability 12,3 46

127 127 12.7 127

-73.8 -738 -738 -73,8

2286 2280 2286 2286

14 7 147 67 7.0

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

242 242 242 24.2

147 14,7 67] 7,0

229 22,9 22,9 22,9

22.2 22.2 22.2 22.2

99,0 18.6 99.0 18.6

13,1 120 6.4 6.4 "

6.4 6.4, 6.4 6.4

6.7 5,6 0,0 0,0

'I801\z11121111'

Uplink C/N 1111(:1111,111 ul3

Downlink CIN (1IICI11181) dl:3

Cross pol intl'llelcllce, d8

Adjacent sal II,telf d[3

CII from NP

Total C/(N+I) elf3

Hlreshold C/(I'J' I! dB

Satellite [lfW (111\11

Downlink pdtll Ius'; df]

!\tnlospheric II(Y;~; (H~

Dovmllilk 1~1I11 1f1

['(alii tel1lp ilill C;J';C em

Croulid fh f'olill'i1C1 luss, dll

CrOulHj ell

BanelwI0tll, ,jU '11

Downlink

Washington, DC

20
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IEchO at 61.5; 3/4 code
'Oxon Hill, MD

Transponder 2

Test14

Upllnr, c:r~ '\ne:rriJ',' eEi

Oov/nllr1~:, Satt?,li:~_'! ;~!

WashlngtO·l DC Do:nlll',". '.'! :",

(,tmClspIH" 113

Downlllli< :,JIII d13

Rain te:T'. D .: ;·:..:reas":; (10

Ground Rx f"Olntlllel lOSS elH

Ground Gil (jGiK

Bandwidth dB-Hz

Boltzmall'lS uJIlst;mt.dl=JVV

Downlink C/N (thermal) dB

Total

Uplln~, CiN ',',I'it'fiJI]I) 'jB

Downlink C'N (thermal), dB

CrosspOI Interference. d8

Adjacent sat Inter! dB

CII from NP

Total C/(N 'I) eH3

Thresll0ld e(N+I) dB

.__~1f1,_9_G".

I)e 1)1 II \, I '.',"1 ! 1\\' 1

I
Clear Sky Rain On

ClearSky w/NP Rain On wlNP

2420 2420 2420 24.20

535 535 535 535

-205 9 2059 -205.9 -2059

-02 0.2 -02 -0.2 '7iln

00 00 -398 -2.77 Availability w/a NP 999'11': 3J5

00 00 -38 -32 ,Availability with NP 99870S 679

-0 5 -0.5 -0.5 -0.5 !Increase in unavailability 122.4 374

12.7 12.7 12.7 12.7

-738 -73.8 -73.8 -738

2286 228.6 2286 228.6

144 144 66 84

Clear Sky Rain On
Clear Sky wlNP Rain On wlNP

242 242 242 242

144 144 661 84,
229 22.9 229; 229

300 300 30.0[ 300

99.0 11.3 99.0i 11.3

133 9.2 641 ~41
64

' I
64 64[ 64\

I
:

69 28 00: 00
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Echo at 61.5; 3/4 code

Oxon Hill, MD

Total

Downlink C/N (therl1lal),dB

I I Margin, d l~ _
I ._~_ .. _

Total C/(N+I) df3

TllresllolcJ C/I~H) riB

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

24.20 24.20 24.20 2420

535 53.5 535 535

-205.9 -2059 -205.9 -2059

-02 -0.2 -02 -02 % outilge min /yr

00 0.0 -398 -304 Availability 1'.'/0 NP 99.9419 305

00 0.0 -38 -34 Availability ""ith NP 99.8947 553

-05 -05 -0.5 -0.5 Increase in unavailability 81.2 248

127 12.7 12.7 127

-738 -738 -738 -738

2286 228.6 2286 228,6
--

144 144 6.6 80:

Clear Sky Rain On
Clear Sky w/NP Rain On w/NP

242 24.2 242 242

144 144 6.6 80

229 229 229 229

300 30.0 300 300

99.0 12.3 99.0 12.3

133 9.8 64 64

64 64 64' 64

69 34 0.0' 00

Satellite EI f~ P eW'tl

Downlink Piltll less (m
Atmospllelli: los,; (1[3

Downlink rain loss. eJB

Rain temp II1Cre;F,C dB

Ground F\x ['01111111g loss, dB

Ground GIT. dl3/K

Bandwldtll, dB-III

Boltzmallil's const,lI1t,dBI/j

Uplink C/fJ i iil':'lll1CiI) dB

Downlink ClrJ (tllerrnill) dB

Crosspol illterielCllce dB

Adjacent sat Irlteli. (JB

CII from NP

Downlink

Washington DC

Transponder 16

Test 15

Uplink C/N (thermal) (Jlj

22
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Echo at 61.5.3/4 code

Oxon Hill, MD

Transponder 32

Test 16

Uplink :tl'I',lllI~1'11 'H'.

Downlink Silteilite [iif' Ii 'J

VVashlngton, DC Downllilk PdUl 10:;5 1Jl3

AtmospllerlC loss IIl:3

Downlink rilill 10135 dB

Ram temp 111Cle:1:;(' dB

GrOllnd Rx f~olntllig loss, dB

GrollllC1 Gil, dl3/K

BandWidth. dl:3-1 jz

Boltzmann's clJllslJIiI,dB'N

Downlink C/N (thern131)dB

Total

Uplink C/N 1(IIUI dE

Downlink cn, (tll('lllIill), em
Crosspol interferellCe, dB

Adjacent Silt Interf , dB

CII from NP

Total C/(N+I) IJB

i I Threshold C/i~J 'I) dB

I
II Margin, dB

IJl'_[)( )C\.1 I 'k:''1 I I\\'J~ I

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

24,2Cl 24.20 2420 2420

535 535 535

-205,9 -2059 -205.9

-0.2 -0.2 -02 -02 % :~) LJtage min ./I1'f

0.0 00 -3,98 -3.79 Availability. wio NP 999419 305

00 0.0 -3.8 -3.7 Availability with NF' 999350 342

-05 -05 -0.5 -05 Increase in unavailability 11.9 36

12.7 12.7 127

-73.8 -73.8 -73.8

228.6 228.6 2286

14.4 14.4 66 69

Clear Sky Rain Dn
Clear Sky w/NP Rain On w/NP

24.2 24.2 242 242

14.4 14.4 6.6': 69
I

229 22.9 22.9, 229

300 300 30.0 30.0

99.0 18.8 99.0', 18.8
,

I
133 122 6.4, 6.4

6.4 6.4 6.4 . 6.4

69 5.8 0.0, 0.0
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r=----~-----~----'

rDIRECTV at 101: 6/7 coclp

, [Oxon Hill, MD

Transponder 2

Test 20

Clear Sky

Clear Sky w/NP
Rain On

Rain On w/NP

Uplink CiN it!lern:al eJB 2770 2770 27 70 27 70

DJ:';:j.~"'~:·,' ! ':

FJ ',;'

[JO\Nrii!n~ _'ss cJf3

Total

-----------------======:

558 558 558 55,8

-206,0 -206,0 -2060 -2060

-02 -0,2 -0,2 -0,2 % Clutage min !yr
I

00 00 -482 -4,30 Availability w~o_NP 99958t,
219\

00 00 -4,1 -3,9 Availability with NP 999457 286

05 -05 -0,5 -0,5 Increase in unavailability 30,6 57:,

130 130 130 130
,

-73 8 -738 -73 8 -73,8

728 G 2286 2286 2286

16,9 169 80 8.7

Clear Sky Rain On
Clear Sky w/NP Rain On w/NP

27.7 277 277 27,7

16,9 16,9 80 8,7-_.- ----~- - --

229 22,9 229 22,9

207 207 207 20,7

99,0 16.3 ' 99.0 16.3

145 123 76 76

76 76 76 76

6,9 4,7 00 0,0MarOlfl, uU

Total C/(N+I) (JrJ

ReqUIred C!(N+I) d13

Uplink C/N (thermal) dB

Downlink C/N (thermal) dB

Crosspollnterference, dB

Adjacent sat Interf dB

CII from NP

RJln ten:p Ir:C,C':lse (jl~

Do\vnilnf<, P~lW' (jG

;\tm()SplF__~rIC lu:<), c18

GrouncJ P,i PUII'!,ril.] loss i:jU

Grounc i Hi-"~

Downlink, CiN ithermall,dG

Downlink

W"stllngtor, DC Satel liP!" ':HW

I~L--

24
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DIRECTV at 101 6/7 code

Oxon Hill. MD

Transponder 16

Test 21

Uoilnk, C i"~ 1':~-i~"'i2' '~f3

Clear Sky Rain On "

Clear Sky w/NP Rain On w/NP

27 70 27 70 2770 2770

00:1",', ,.

L':---'-- ~~~arg~I_1 Uli
,~-~ -,-

Downllilk cr, Ill ec lll1i1l) dB

Crosspoll"ierferf:I'ce, dl:3

Adjacent S.ll II1:erl dl:3

CII from NP

[JO',.vrl!i! db

Rc·!t=r~'3r:' . :f",:

38

2579995~1

17,6

% ()'J:2,~e rnln

999584 219

558 558

-2060 -2060

-0 2 -0,2

-482 -450 Availability wlo NP

-4 1 -40 Availability with NP

-0 5 -0,5 Increase In unavailability

130 130

-738 -738

2286 2286

80 84

Rain On
Rain On w/NP

277 277

80 84

229 229

207 20.7
--

99,0 18.3

I
I

76 1 7,6
i

767,61

00 00

13,0

76

145

76

~)S 8 558

-2060 -2060

-02 -0,2

00 00

00 00

05 -0,5

130 130

-73 B -738

2286 2286

169 169

Clear Sky
Clear Sky w/NP

277 277

169 169

229 229

207 207

99,0 18.3

;8

'JL)

U['llrlK C " r'- :t~!

Ea ~ '~~':.. ;~!:'

GrOllfHj C 'jrJ,;~

Total C/(N+I), eJB

ReqUired (~j >1) cil~

RaWl lcrin' CH1

DOWI1III1I<

()round I,;"

Sat,-,li,I!,' i

!~t:nOS~_lli("

D

Downll1k CN ilrlWn1al) ,_:8

Total

) ­
~)

\)('I('\JI~:-;~,(i I 11\\()~I,



IIDIRECTV at 101; 6/7 codo

! Oxon Hill, MD

ITran5 Pondor 32

T05t22

Clear Sky

Clear Sky
wlNP Rain On

Rain On

w/NP

'-~-~'--l

Uplink C/N (Hwrmal) dB

Downlink UN (tllernla!), dB

Crosspol Ir,terference, dB

Adjacent sat Inter!, clB

ell from NP

BoilZllldrllS 'JBIl

Total

Down',lnk C!N Ittlerrnal'!.dB

I
I I
I

I I

16

235

oL::iJge rnln:yr

219

0/
10

999SE:,1

9995S4

7,2

2'1702770

558 558

-2060 -206.0

,02 -0.2

-4.82 -4.68 Availability wlo NP

-4 1 -40 Availability with NP

-0 5 -05 Increase in unavailability

130 130

-73.8 -738

2286 2286

8,0 82

Rain On
Rain On w/NP

277 277

_~O! 82
- ..

229
1

229

207i 207

99.0', 21.8

l
7.61 7,6

7.6 76

001 0.0

2'1702 ~ iO

558 558

-2060 2060

-02 -02

00 00

00 00

-05 -05

130 130

-73 8 -73 8

2286 2286

169 169

Clear Sky
Clear Sky w/NP

277 277

169 169

229 229

207 20.7

99.0' 21.8

145 137

76 7.6

6.9 61

f~J'i', '\er"I~_ j' 'jlj

H),

Grour'U F':'?',· P')lntiil'_J

C '~R r<

Bci!ld'//IIJU' ,j;:3 -H~:

[JovvI1ll I ",f Id ,J13

t\tnIOSfJ~':i'"

SClte::I\~; 1--.: I <~ f jf

Downl,r,K

Waslllr'lgtof' D

UP:I:l" eN ,1' :i.:',

Tot31 C/(N+I) clB

ReqUired C!(N t 1') em

'-- Marqin dB

26
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Up!Wi,><', C,:J i'·';-·'r:','111

Do"mllilk 'I; '.If3

1\.J11i tC;ll:~ ;JH

Bo!t7I11::l; [,'Ii

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

25 70 2570 2570 25.70

·188 48.8 488 488

-2059 -205.9 -2059 -2059 "

-02 -0.2 -0.2 -0.2 % ~I:acr; ""'~'In /'y'r

00 00 -1 11 -083 Availability wlo NP 99 213c., 4132

00 00 -1 8 -1 5 Availability with NP 98 67' 3 5924

-0 5 -0 5 -0.5 -0.5 Increase in unavailability 69.0 2352

126 12.6 12.6 126

-73 8 -738 -738 -73.8

2286 2286 228.6 228.6

96 9.6 6.7 73

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

25 7 257 257 257

96 96 67 7 3

229 22.9 229 229

300 30.0 222 222

99.0 15.4 99.0 15.4

'.lB

83 6 t\ 64
I

i! 93

_~J
I~ • II IJ r~ 6 t\ 6.4 6.4 6.4

2 9 1.9 00 00

I' ','
I!\r ...

:,a:

BClncj'NIC~': c;U 1-1..:

CII from NP

CIOSSpOlilt",:":1 c:!3

Ground ; (ilj,r.

[)()'vvn!lri~

Dowl,I,r,'. I I,t'· 'JU

t<mol;pl"cI uf3

GrouI',d!), '.:['

Washll1gtoll DC

DOWI1I!"k (;~~ ;tr,ernlal) dB

Total

Transponder 2

Test 23

Uplink CN (trlerrnill) (.Ill

DOWI'llI'k

IExp;essv~ at 91: 3/4 code

101<0n Hill, MD

i
i
i

I
lL T~",ll 'i'l

1 hresilol J C

MarOlf). oU
-- ---

27
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ExpressVu at 91: 3/4 code

Oxon Hill. MO

TransponeJer 16

Test24

Upll11k (>IJ rtl'e r llli1l) eJH

Downlink C>i~ (lflerrll,ll) em

Total

SatelLt,c t:'If~':'

4132

7666

3534

-·~I

::"utZlge Illin./yr%

992139

985415

85.5

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

2S 70 25.70 25.70 2570

488 488 48,8 488

-20':i9 -205.9 -205,9 -2059

-0.2 -02 -0.2 -0.2

00 00 -1 ,11 -079 Availability w/o NP

00 0.0 -1,8 -14 Availabilitywith NP

-05 -05 -05 -05 .Increase in unavailability

126 126 126 126

-73.8 -738 -73.8 -73.8

2286 2286 2286 2286

96 96 67 74

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

25.7 257 257 257

9.6 96 67 74

229 229 22.9 22.9

300 300 22.2 22.2

99,0 14.8 99.0 14.8

93 82 64 64

6.4 6.4 6.4 64

2.9 1.8 0.0 0.0

.,JII:; t- j 11 t rj i?,\/ ..BollzrnClII11'C:,

Margin dB

Uplink C!i~ ,', Iii]

Dovmlink C/IJ (till'lln.lll) em
CrosspOllrlte:I(c1 elf3

Adjacent sat Illtr~lf d8

ell from NP

Total C/(I~ + I) ell,

TIHeSrlOle! C/(N I I) :il),

/\trnoSprlerl(~ ios;, df i

Downlink rilil', Iry;'; IU

Ral11 tellip IIIC! illo

Ground F~x f'Ollltll1CJ lOSS rjB

Ground GIT cJBiK

BalldwldHl. eiB-llz

Do\'/n\'lfl~, P~-ltt'i

DOWI1III1',

VVashlngtorr DC

28
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91 64 64

64 64 6.4 i

27 0.0 00 j29

93

64

Clear Sky Rain On

Clear Sky wlNP Rain On w/NP

2570 2570 2570 25.70

~ Q Q 488 488 488'1U,',)

-)US ~ 2059 -2059 -2059

.: 02 02 02 "!n Iyr

00 00 -1 11 -1 05 Availability wlo NP 992'> J 1 ::::
,

00 00 ,18 -1.8 Availability wlthNP 99 13~ 3 4C:,) ..

05 -05 -05 -05 Increase In unavailability 9.4 :y-,'~

12 G 126 12.6 12.6

-738 738 -738 -738
"

2286 2286 2286 2286

96 96 6.7 68

Clear Sky Rain On
Clear Sky w/NP Rain On w/NP

257 257 257 25.7

96 9.6 67 68

229 229 229 22.9

300 300 222 22.2

99,0 22.5 99.0 22.5

~ I, ~

,! [j

) em

'1i',ti~~lf cl3

'Ir l(j'

t;,~ Ii i;'; !'

U[)iln~ CrJ I'

DCN::i,nK cr"

BOltZl11dlli'S (jl'/J

Bar1:J... ;'JU~ 1<'

(';rCAJi"(~ r:;:r: f,1

Crosspoi I! ltC" :f~rc;r (j8

Adjacent sa,
CII from NP

'),::-1>:;'; t~ I [~

:,,'i" ;'1

Total

:'/a~J'

DO"-/';:'I,i,F~r

ExpressVu at 91, 314 code

Oxon Hill, MD

Downlink CiN (tllermal) dG

Upllr~ eN ili)

Transponder 32

, ,Test 25

I

I
I !

II TotalCIU~tli 'Il',

II Tllreshold C Nt 'Ill

!~ MargllldB
I - --------

_._------ -

29
1)( _I )Id '" I ,~ "i I I\\ ", I



Downlink C/~j (1IierrniJl)dB

Boltzr1l3n f1' S cu rl St~111t ,U f3\//

Margin. dB

o·
/0 CIJlClge mil' /yr

999419 305

99.8930 563

84.2 257

]0

133 97 6.4 6.4
I

6.4 6.4 6.4 6.4, I
!

6.9 3.3 00 0.0 .--------.J
~

--_.-_ .._._--------- ----~-_.---_..----

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

2420 2420 2420 24.20

S35 535 53,5 53.5

20') ') 205.9 205.9 -2059

-02 -0.2 -02 -02

0.0 0.0 -3.98 -302 Availability wlO NP

00 00 -38 -3.3 Availability with NP

-0 5 -05 -0.5 -0.5 Increase in unavaililbility

12.7 12.7 127 12.7

-738 -73.8 -738 -738

2286 2286 2286 228.6

14.4 14.4 66 80

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

24.2 242 242 242

14.4 14.4 66 8.0

22.9 229 229 22.9

300 30.0 300 300

99.0 12.2 99.0 12.2:

j!

1m

Uplink C/N (tilc:r IJb

Downlink C,j~ \tliClllldl) (If)

Crosspol inkl (oieliC" cJB

AdJ3cerlt SZlI ,:iter!. im

G/I from NP

Total C/(N+lr eli'

Threshold C'(N"I) IH~

Ground (;IT rJUif

BandwldUl 013-11!

f~Clln temp (:d:;(' d!:J

Ground f'\x hJllitillCj IU'i:; in

L>:;.llllllf. ,I'

Siltellilc r::ii·:

/\IITlOSr11f=1 I'

Downliflr~ r(J111 I():;(~ 1.!t3

Total

-----,------

Echo at 61.5; 3/4 code

Oxon Hill. MO

Transponder 2

Test 30 FCC Dell10

Uplink C/r'j (tiICllll,lll elB

Oownlillk

V/ash1ilgtoil lY'

I
I

lK i i{ \(\,( j'::S'::li i i \l,,\) - I



Echo at 110: 3/4 code

Oxon Hill, MD

TI,resllolcJ (, :j -I til

,';lej'c;' rH3

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

24.20 2420 24.20 2420

5£1,0 540 540 540

-2UG 1 -206.1 -206 1 -2061

-() 2 -02 -02 -02 O~;:]GC: rnln

00 00 -412 -3.55 .Availabllity w~o NP 99922::

00 0.0 -3 8 -3.6 Availability with NP 99 90C~

,05 -05 -05 -05 .Increase in unavailability 39.1,

12 7 12 7 127 127

-738 -738 -738 -738

2286 2286 2286 2286'

147 14.7 67 75

Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

242 242 242 242
I

147 147 67 7S

229 229 229: 229

222 222 222" 22.2
'I

99,0 14.4 99.0 14.4:

13 1 107 64 64

64 64 64' 64 ,

67 43 001 00

!

l\dj3::o!1t H3

Downllilk CN rUHI',,!!i (.~fj

UP;lf1k c:/r\~ (~~E3

fotal c/(r, -: Ii,

GrCL,:r>(j 1\' (.;

CII from NP

Marom (JU

c; r0 ',-; ~', ',:: ~,

Ralr': te~'1"1 (-

Dc;,I">:

Seitell,:p I: 1-

Total

BClI"jWiCI: ", I!.'

Bclt.:::' :~~ fl'

VVasrlWC:C" Dr'" Dc,',,'''::

Downlw",

DO\l,nll,'l~, CI"'~ ,:nier:;12!) ~JG

Transponder 16

'Test 31 FCC OClllU

IUplink C!N (!,lorn12Ii

31
: )1 r)( I( ~ I -;;. I I i \1, i



I 01 RECrV-;~-1 01: 6/7 code

Oxon Hill, MD

Transponder 2

Test 32 FCC Demo

Uplink C/N (thermal) (JB

Clear Sky
Clear Sky w/NP Rain On

2770 2770 2770

Rain On
w/NP

27.70

Downlink C/N (thermal) dB

Downlink

Washlnqton 0 C Siltell!t" fClf-U' :1'.','1

00'11'11111".', 1',11 d[,

Atn,;os[)r~e:Ie luss /-jfl

Downl:!lk loss Jl'l

Rain teillp IIIUeaS!' riD

GrcuncJ f~,~ p(,'lrlt:r ~J dt3

GrClI'10 G :1), r~

BanUWI(Wl cj[l-Hz

Boltzniann s CC':lSl;lrJt,~jB\/v

558 55.8

-2060 -2060

-02 -0.2

00 00

00 00

-05 -05

130 130

-738 -738

2286 2286

16.9 16.9

558

-2060

-02

-482

-4.1

-05

130

-738

2286

80!

558

-2060

-02

-432

-39,

-05

130

-738

2286 1

8.7

"

Availability w/a NP

Availability with NP

Increase in unavailability

%) Outage

999584 219

999'~64 282

28,9 '33

I ,Total

Uplink C/N (tilernlJI) dB

Downlink C/N (thermal) dB

Crosspol Inter:erew:e. dB

Adjacent sat Illterl dB

CII from NP

Clear Sky

27.7

16.9

229

207

99.0

Clear Sky
w/NP

277'

169,

22.9

20.7

16.5

Rain O_n_ j

2!7[

8°1
22.9,

20.71
99.0 1

,

Rain On
w/NP

27.7

8.7

229

20.7

16.5

Total C(N' I II" 145 124 76' 76',

ReqlJlrC(j f'< • Ii -Ii, 7 G 76 76, 76

I Margin, dB 6.9 48 00 00:

32
1)1 _1)111_\;1'\"1 I 1\\('-1



IOIRECTV at 101; 6/7 code

Oxon Hill, MO

Transponder 2

Test33 Mast Extcnsioli

Clear Sky

Clear Sky
w/NP Rain On

Rain On
w/NP

Uplink CiN iL'lermal) dB 2770 2770 27.70 2770

Rain tenlp [;' eJSL~jt3

~ (jf?,

Total C/(N'li ,j8

ReqUired rJ'I, 'IU

558 558 558 558

·2060 ·2060 -2060 -206.0 I

-02 -02 -02 -02 % Oe:',age min !yr

00 00 -482! -402 ,Availabili~)Iw/o NP 99.9584 219

00 0.0 -4 1 -38 .AvaiIClbili!ywithNP 999368 332
-05 -0.5 -05 -05 Increase in unavailability 51,8 "n
130 130 130', 13.0,

!

-738 -738 -738 -738

2286 228.6 2286 2286;

169 169 80 91

Clear Sky Rain On
Clear Sky w/NP Rain On w/NP

277 27.7 277 27.7

169 169 80 9.1..

229 229 22.9 229

207 207 207 20.7'
I

99.0 14.6 99.0 14.6

145 11.5 76 76

76 76 76 76

69 39 00 00

'I

l~. J

,~:, !r·;t(J[~I/\J

UDilllf, Cii··j ',I "m
DownllllK CiJer:n,lii rJfj

CrosspOI In',,! f(,1 '~Ilce clB

Adjacent Silt :liter: rJf3

CII from NP

Ground R:< loss eJB

GIO',JncJ c; ~H !<
B'li1dw:dtl,.;H i::

Bolt;cm:cJl1l~

Downll:*

Washington 0 C Silt,,,lllt(,, [;I.; f ':llVJ

Dovml:llk l"lU, U8

Atlllosphrilc 10:,:; ,18

Dmvnllnk r,JI!' el8

Total

Downlll',f, C'N ltilermal) dB

1)( :)()( 1",~ I \ ,\ If



------.

OIRECTV at 101; 6/7 code

Oxon Hill. MO

Clear Sky Rain On
Transponder 16 Clear Sky w/NP Rain On w/NP

Test 34 Mast Extension

Uplink CIN (therll1ill) dB 27.70 27.70 2770 27.70

Downlink

Washington, 0 C Satellile [li;I' liiWv 558 558 558 55.8

Dowllllllk p<llil IU:i,; dEl -2060 -206.0 -2060 -206.0 '

Atrnospl1f?rlc loss lIl3 -0 2 -02 -02 -0.2

Downlink l,lIil d8 00 00 -4.82 -4.30,

Ralll temp ':lcrl)~ISf' dlJ 00 0.0 -4.1 -39'

Ground f\x f)UUltlfHJ ross cJU -0.5 -05 -0.5, -05

Ground Gn rH3f1< 130 130 130 130

BandWidth !J!l-i~.' ·73.8 -738 -738 -738

BOltz r1l3 11 rl'::J lUi 'r:) t;J 11 t, d [3\'J 2286 2286 2286 2286
, 1

!Downllnk UN (tr1errml)dB 16.9 169 80 87

Clear Sky Rain On
Total Clear Sky w/NP Rain On w/NP

Uplink CIN IlheI11131), dB 277 277 277 27.7

Downlink CIN (1I1erl11al). dB 169 16.9 80' 87;

Crosspol :ntelference, dB 229 22.9 22.9 22.9i

AdJilcent S,lt Illter!. dB 207 207 20.7 20·?i

C/I from NP 99.0 16.3 99.0 16.31

Total C/(N+I) em 14.5 12.3 7.6 7.6

ReqUired CI(N f I) em 76 76 76 7.6

I Margill. dB 69 4.7 ' o.oi 001

34
DC,I)( XSJ I S,~,() I 1\\'1 -, I

Availability w/o NP

Availability \Vith NP

!Increase in unavailability

'I

%

999584

99,9457

30.6

Outage min Iyr.

219

286

67

~



DIRECTV at 101; 6/7 code

Oxon Hill, MD

,Transponder 32

I
Test 35 Mast Extcl1~;lorl

Uplink C/N (trlelmal) dB

Clear Sky
Clear Sky w/NP

2770 2770

Rain On
Rain On w/NP

2770 27,70

Total

Downlink C/N (trlerrnal)dB

Total C/(N+I) dB

I"\equired C/(N t I) uU

Downlink

Washington, DC Satellite elf\!' eIlJ'/J

% Outage min./yr

99,9584 219

99,9499 263

20.4 45

Availability' wlo NP

Availa,EilitY""'it!lNP.

Incre~s_e_in unavailability

i

- i

558 558 558

-2060 -206,0 -206,0

-02 -0,2 -0.2

00 -482 -4.45

0,0 ·4.1 -4.0
-

-OS -0.5 1

, -0,5

130 13.0 1~·Cl.l_- _._--

·73.8 -73.8 -73.8[_
-

2286 228.6 228.61

(-

169 80 85,
I

Clear Sky Rain On
w/NP Rain On w/NP

"---

277 27.7 2L?i _"----
I

16.9 8.0 .8.5 I
i

--_ .. -

22.91 22.9 22.9i._--- . -------j-

20.7 1 20.7 2QJl-- i I
17.9; 99.0 17.,.:9 1

I _i

12,8 7.6 7.6'
I

76 76, 7.6:

118 6.6 66

66 6.6 6.6,

35

169

135

66

145

7,6

558

-2060

-02

0,0

00

-OS

130

-738

2286

Clear Sky

277

169

229

20,7

99.0

df3

Total Eb/(N tl)u JU

f"\egulred Eb/(I,tl--------,----

OOWllllllk pJtli (ilJ

AtmospheriC loss, de
Downlink rdln loss dH

Rain lemp IIlCrCJSC' dB

Ground Rx POIlltlllg loss, dB

Ground G/T, (j E3/K

Bandwidth, dB-Hz

Boltzmann's corlstJnl,dBW

,Uplink C/N (trlern1i11) dB

Downlink C/N (thermal), dB

Crosspol interferellce, dB

Adjacent sat inter!, dB

CII from NP

IJC_I Ir ICSJ I '~") Ii'.', "'I



I DIRECTV at 101; 6/7 cocJe

Los Angeles

--'I

Clear Sky
Clear Sky

w/NP Rain On
Rain On

w/NP

1 I Uplink C/N (trwriTlill) cJB 2770 2770 2770 2770

Total

Downlink C/N (thermal),dB

Downlink

Los Angeles ~:Jilte Illte f:! i

DrWlllllili, p:\,,11 C,' ,Ii)

Atrnospllerlc Ic';s dB

Downlink raill lo~,s dB

Rain temp Increase. dG

Ground Rx f)OIlIl!llg loss. dB

Ground G/T dl3/K

BandwldUl. dB-Hz

Boltzmann's constant,dBW

Uplink C/N (tileriTlClI), clB

Downlink C/~J (tllernlill), dB

Crosspol JI1tel!c:lcllce. cJ[]

Adjacent Silt III\Clj . dB

CII from NP

S2.9 529 52.9 529'

-2059 -205.9 -2059 -2059

-0.2 -0.2 -0.2] -0.2

00 00 -2.84 -1.96 Availability w/o ,NP

00 0.0 -33 -2.7 Availability wit~ NP

-0.5 -05 -05 ~o~, . Increase in unavailability

130 13.0 13.0 no,
-738 -738 -73.8 -73.8

2286 2286 2286 228.6 1

I

I
14.1 141 80 9.5r

I

------
Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

277 27.7 27.7 27.7

14.1 141 8.0 9.51

229 22.9 22.9 229
-

207 207 20.7 207
-"

99.0 13.4 99.0 13.4
..,

%

999764

999432

140.8

Outage min/yr

124

298

174

100

76

76 76

7.6 76 II

5.1 24 00 0.0 J i

127

7.G

Margin, dB

Total C/(N+I) dB

Reqlllled C/(N Ii) dU

'I

30
1)( ,)()(\,II,,~"'II\\(i-



,------------
iDIRECTV at 101: 6/7 code
IS2attlo

Uplink C/N rt!lelf1l;J!! ell3

Clear Sky

2770

Clear Sky
w/NP

2770

Rain On

2770

Rain On
w/NP

2770

Downlink C/N (tIlerllliJl) ej8

I ,Total

IDownl,I"

Sear-Ie SCI;el'llte Eli-;i) ,:,,/j

00'111111111': I ;JIII em
l\trnospll(;1 em

DovlI1llllk r;1,I; dlJ

f<ZlIrl ternr_ i:";)Sf~ df3

GrQund RI Ic)ss (j[-3

Ground G!T d8K

Band\\'IJU' 'j[";~! L:

Bo!tzniatH"~ _',,: rJBVV

Uplrrik C/h ,',,:I:;';J!) rJB

DownlillK CiN (1ilUmal) dB

CrosspolrnterferCllCe, dB

AdjaCent Selt rntcrf, dB

CII from NP

Total C/(N"I) em
ReqUired C/(N+I) dB

MarOln, dG

522 522 522 522

-2059 -2059 -2059 -2059

-02 -02 -02 -0,2 % OL;:au'? min

00 00 -241 ' -143 Availability wlo NP 99975: 127

00 00 -30 -22 Availability With NP 999175 ~32

-05 -0 5 -05 -0,5 Increase in unavailability 239,2 305

130 130 130 130
-_ .._ I

-738 -73,8 -73,8 -73,8

2286 2286 2286 2286

134 134 80 98,

-
Clear Sky Rain On

Clear Sky w/NP Rain On w/NP

277 277 277 277

134 134 80 9,8
I

229 229 22,9 22,9
- .-

207 20.7 20.7 20.7

99,0 12.7 99.0 12.7

12 1 9.4 761 76

76 7,6 76' 7,6

45 1,8 00, 00

37
[)CDlilS,]I'S"i /1\\(1 I



rDIRECTV at 101; 6/7 code

Chicago

Uplink CIN (therr:lal) eiB

Clear Sky

2770

Clear Sky
w/NP

2770,

Rain On

2770

Rain On
w/NP

2770

Downlink CiN ilhermal)dB

Downlink

Chicago

ITotal

I
I

Saleilite UI~I' ri[Nj

DOWlllrlik pCr!11 ,Ill

111m OSP~110 r',I-113

DowIlllnk ral!' ,j[J

Rain (em p rilL! ;?cl~'e riB

Groulld Rx rill

Ground GfT ejE'"K

Band'vVldUi, uE-f 1Z

Boltzrnann's 'sIJI!1 elGIN

Uplink CIN (ti1'2rIllJI) dB

Downlink C/N (tllerlml) dB

Crosspol Interferr"nce, dB

AdJacenl sal 111\,;1; 8

CII from N P

54.0 540 54.0 54.0

2060 -2060 -2060 -2060

-02 -0.2 -02 -0.2 0' Cut~j~e i~':m /y~10

00 00 -351 -2.78 ,Availability wlo NP 999320 358

00 00 -36 -3.2, IAvailability with NP 998867 r::,o~
~~-'

-05 -05 -05 -05 ,Increase in unavailability. 66.5 "1')9
Lv,..!

130 130 130 130

-73.8 -738 -738 -738
-- --

2286 2286 2286 228.6

15 1 151' 8.0 9.1

Clear Sky Rain On
Clear Sky w/NP Rain On w/NP

27.7 27.7 27.7 277

15 1 15.1 8.0 91

229 22.9 22.9 22.9

207 207 207 207

99.0 14.5 99.0 14.5

Total C/(N +1) dl3

ReqUired Ci(Ntl) el8

Marain, dB

Ill' [)i ll.\.1I'S''1 I I\\'i I

133

76

57

109

76

331

76'

7.6

0.0!

38

76

76

00

, \

=======================~
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I ~ ----~- -~ ----__ ~~

I I
DIRECTV at 101: 6/7 code

De nve r

Clear Sky
Clear Sky w/NP Rain On

Rain On
w/NP

Downlink C/N (thermal) dB

% Outage min./yr.

99.9954 24

99.9887 59

144.4 35

AV_~ilability'w/C!NP

Availability with_ NP

Increase in unavailability

27.70

7.6

7.6

9.4

I

-Q5!
130

-73.8

228.6

53.2

-205.9

-0.2
\

-2.20!

-2.8

Rain On
w/NP

277,
----- I

~.:~;­
2~~!_

2QJ\
13.7!

27.70 2770 2770

532 532 53.2

-2059 -2059 -2059

-0 2 -0.2 -02

00 0.0 -3.04

00 00 -3.4

-0.5 -05 -0.5

130 130 130

-73.8 -738 -738

228G 2286 228.6

14.4 14.4 80

Clear Sky
Clear Sky w/NP Rain On

27.7 27.7 277

14.4 14.4 8.0...

22.9 229: 22.9- ------

20.7 20i 207
I

99.0 13.71 99.0

12.9 103 7.6

76 76 7.6

" '" 2.7 0.0----

Boltzrllann'S COllst:lIl!eJBW

Grounej GIT. :lU/f<

Bandwidth (JH~Hl

Groulld Rx i1'JlnllrlCj loss, dB

Rain temp 111U(:a~3e, clG

Scrlclille I~ I i·: i' ,I i

Downlink Piitil lo~;'i em
Atl11osplwl'ic loss cll,

Downlink rain loss. dB

Marg!.l~d8

Total C/( N -+ I) em

Required C/(N+I) dB

.Uplink C/N \tllerrn'II). dB

Downlink C/N (tllcrrnal), dB

Crosspol interference, dB

Adjacent sat IIllcrf. eJB

CII from NP

Total

l_

Uplink C/N (tilerI11ClI) dB

Downlink

Denver

I

II

39
[)(_[)( )cSJ I "~ qi I I \\ 'i C I



,):J

ATTACIIM ENT A

( () iVI c, f ./\ f " ( f f

('olllsl'areh's I{ole in STA 'I't'sling :lnd FCC DemonslnItion

COlllscarch was all activc participant in thc STA Tcsting pcrformcd by DIRECTV and

ECIIOSTAR rcrsonne!. Comscarch's role was to observe and critique the in-progress
testing and rrovidc an indcpendent assessment of the validity of the procedures used.
The technical asscssmcnt also applied to the assembly and presentation of the data in this
report and thc conclusions drawn from the measured data, To do this the same personnel
who activcly obscrvcd thc testing reviewed this report. Two of Comsearch's most

experienced field mcasurement engineers were assigned to this project and were present
during the entire period of-testing.

Comsearch personnel monitored all of the interference testing to insure that the tests were
I) repeatable, 2) properly calibrated, 3) the interference transmitter was set for the correct
EIRP and al igned properl y, and 4) that the test met the prescribed and acceptable test
procedure, During the testing Comsearch personnel determined or verified the following
data:

1, The exact coordinates of the transmitter and the various receiver sites.
The line-of-sight condition of the satellite for the test.
The relative azimuth to'the interference transmitter from the test site.

4, The interferencc measurement-- from initial transmitter-OfT, to transmitter-On at nominal
powcr, and for each transmitter incremental dB step increase up to loss of video.

S, The accurate determination of interference transmitter power output.

Based on the first hand kno\vlcdge of the interfercnee testing by Comsearch's field
engineers. it is our opinion that the tests were conducted in a highly professional, fair and
proper manner. Thl' data collected is a true rcpresentation of the interference conditions
th~lt \\cre created to the reception oCthe satellite signals hy the interfering transmitter.
The report <kscrilk's the testing accurately. The degradation oCthe satellite program
~l\ailability hy the interfering signal as a pcrccntage increase in lost availability is a j~lir

\\dV to lk"lTihL' tilL' ill1P~lct o1'thl' operation o1'an inter1'ering source. Thc conclusions
l'iL'Sl'llted 111 [IJi..; Il'!'nrt [hat till' s~ltellite operations \\illlw harmcd hy loss o1'dcsigned
~I\ ;liLthilil\ II] tilL'lr ()I'L'ration In thL' intnlCrence gl'ncratcd h\ thc proposed tcrrcstri~t1

~\ ";!L'lll ,lrL' ,"lIT'_'L'! ,llhl ;lrL' rlilly "lIl,portl'd h\ the IlW;iSlIIL'lllelll results_

it:.cC
",'sin I IloJisk\
))ill'c[or ol-liL'I,1 S,'l\ices
( "lI11scarcil


