
• Use one propagation model for both power and interference determination. The usage
oftwo different models, one for power determination and one for interference
determination, does not add engineering credibility to the final Allotment Table.

• Modify the single-carrier Longley-Rice propagation model to account for wide-band
signals. In addition to the conventional attenuation, HDTV signals will undergo an
additional attenuation resulting from spectral distortion ofthe 6 MHz channel upon
terrain difIraction.

• Limit the ERP for 10 years or until enough field data is available on signal availability,
interference and fading statistics.

• Replace the receive antenna in the planning factors with a "smart antenna" with on/off
UHF-LNA capability.

• Use channel-specific planning factors in the UHF range.
• Define the Effective Radio-Horizon as the first oftwo UHF contours with planning

factors not including LNA.
• Define the second of two UHF contours with planning factors including LNA.
• Assign measurable values to HDTV contours. Better yet, assign values that are

measurable and can serve as service predictors. Neither field strength nor total power
are useful predictors of service.

O. Bendov
November 8, 1996
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FlgUr8 1: CHANNEL-IPECIFIC EFFECTIVE FIELD STRENGTH
for MAXIMUM SKY TEMPERATURE
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FlgUN2: CHANNEL-8PECIFIC EFFEcnvE FIELD STRENGTH
for AVERAGE SKY TEMPERATURE

80.0 I i

···
FCC CORRECTEDa44.1

,--,._--,------,

REQUIRED dBu AT THE GEOMETRIC MEAN UHF
FREQUENCY OF 630.5 MHz

~4
11'1l4 ••••• ' •• 'a. __ ._ -

: , .. , ...•. , .. " .. ' .. , ., ,~.~ '" .

,'---'-'
: !.

50.0

40.0

FCC CORRECTEDa23
20.0

:~ +.~ _ ······1
_..: .:..- , , ,.'314 1 Downlead Length (ft)= 50 '

i 30.0 ,,- ,.~0-30.9 I AxAntannltGM(dB)- 4,6,10 I
Recetvw Nolle Figure (dB)- 6,5,10

LNA Hoi. FIguN (dB>- 0 ·4
LNA Gain (dS)- 0 • 20

Ambient Temperature fK)= 290
CNR (dB)c 15.19

Un8YOidable In-bend HoI. Penalty (dB)- 0.5
Number of Receivafp 1 • 3

--1 Ax wKhout LNA
...• , ·3 Ax without LNA

--1 Ax with LNA
•• , •. ·3 Ax with LNA

~ ~ ~ ~ ~ ~ ~ ~ I • ~ ~ i ~ ~ ~ gil
CHANNEL

FIeld vntian -~
1R)( wfthIU LNA 3 Ax wfthaut LNA 1R)(wIIh LNA 3 R)( wHh LN4

aw.....2-6 0.6 1.9 0.1 0.1
CtwNfI7-13 1.6 1.7 1.1 1.1
,QwnII14-e9 5.1 5.1 4.6 4.8" ) I

0.0 -I I I I I I I I , I I I I I I I I I I I I I I I I I I I I I I I I I I I f I I I I I I I I I I I I I I I I I I I I I I I I I I I j I !
N an CD ......

10.0

O. Bendov 10130I&8 PFACTORS,)(LS



50.0

40.0

30.0

20.0

m- 10.0
i.-s

0.01
~

1 -10.0

~
-20.0

-30.0

-40.0

-50.0

Figure 3: DESIREDIUNDESIRED LEVEL OF COLLOCATED ADJACENT CHANNELS
ASSUMING IDENTICAL Tx ANTENNAS AND A SINGLE GROUND REFLECTION

GO

ADJACENT CHANNELINTERFERENCE BELOW RED LINE

0)

O. Bendov \oded\WEB2.XLS 10130I98



Figure .t: SYSTEM NOlIE FIGURE

~~~~~~flO-CD-...-N-C)-flOCD...N

5.0

I I
; I' I ,I i I ! I ! I' j I ; \. ' . I I ' . I 'I 1 I, I I I "I I . ; I

iiiI • I .! I

: I i I I " , I I : I I I I I I , I
I ' "I ' "

I
, ,': I I' I I I I . , I i I I I I I i, I . ' I I ' ; I ' , . I I 0, i . I' I I ~ I: • I

I I ' . , + I I 1.1 '!'" I I I I--t--"'--T--r- . --'r _._--1---;--- .•---.+-.--+---.J-.. ····t··_--·-·j-·-····+ ·······1---r-·-··· ..; ._--
! f I I ! I iIi I • 1 1 'I
I i I I I I I ! I , I' ;! ,;," . I 1 I I I I . . . I I I • • ,

'I I I I ! i I ; ,I i I I : ! " ! I ,
I i I I ,I I! i I I Ii: I I J
I

I ; ! I! . I ii, ! i I

I
' , 'I' I " I ., I I

I; il"!'" ! " ,', i : It!" I .,' I I

: I I' i I I i I ! 'I iii I ! i

I
i ! \ ' ! ! i !!! i I !:

I • I I i I . ir--.+..-_...._-'--.-1-._..
i

---.---_..J---+--,._..._..J
1

---+_.........l., , ..._..." .•_.._.-!.._.__-+..__...t-...._._.
J

..-.-

I
I ! I I I' ! i I:,! ' ! : I

! i Ii I ! I ! 1 I I I : ! I I
! I I I , I ! I . iii I
1 I i ,i I 1

1

\'I I' IiI i I ! " !
"I I I I iIii I i I I .! i: I

~' f, I I ,i ,I i!' ., : I I I!'" I' .

0.0 I i ~ I I iii I I I i I I I I I I i I I j I iii I I j I

o

20.0

25.0 I I I i I I I I i 1 I -r Iii ! I I I 1 I ! I I' 1 ! i i
I J II ! I DcMnlud 8ttenU8tlon (dBp 4 I! I I i I I '
I 1 I ! ~I' ! 1,1 Fit (dB) = 10 I i II, 'j 'I' I ! I
I I I I' J I I FLNA (dB)= ".00 I," I i 0 I I I
i Ij I; I ! ' , i I I I--+--1- --1--+--.1- -+-ONE RECEIVER WITH LNA--+·--~-···_··~··--T! --+-..-+._--~_.-+--

i I • I I i I . I I I II I I __TWO RECEIVERS WITH LNA I I ! i j i I I

! II' I' il' I THREE RECEIVERS WITH LNA Iii i I I I !
\ I I' t t

! I,' I ....FOUR RECEIVERS WITH LNA j I I I I ! ! I I
L 1 1 'i I I I I I ! I

1-. . -1 -ONE RECEIVER WITHOUT LNA I··_+-··_·j-·_·_·..t·-··-i·········..·.o-_+-_·!·_-·t·_-
1 i 0 !:", I I 1 , ,-• 15.0-

I
110.0

LNA GAIN (dS)

O. Bendov 10l3OI98 PFACTORS.XLS



•

MATHEMATICAL APPENDIX

A. ACATS* Receiver Model

p =y2 =p.1.64GRA? =_E_;_1.64GR..t2 _ 31.1EiGR

.. Z I 4tr 120tr 4tr - f~HZ
Narrow· band transmission assumed

CNR = p.. L =- Log11D 11D = Downlead efficiency Nt = kTB = -136.2 dBw @T =2900 K
N,F,l1D

E,(dBu) = CNR(dB) + KI + F,(dB) + N,(dBw) + L(dB) - GR(dB)

P.. (dbm) =E,(dBu) + GR(dB) - Kf + 30

KI =20Log{MHz + 120-10Log31.1

B. Correct Receiver Model

P = y2 = p.1.64GR ..t2
= Ei 1.64GR ..t2

_ 31.1E j
2GR b d .. dNarrow· an transmiSSion assume

.. Z I 4tr 120tr 4tr - f~HZ

CNR =~ N = kB[T. + (F -I)T.]= N.[~ + F -I]

F - F N FR - 11DIN UN' O' 1LNA h- LNA + P to receivers; ptlona at t e antenna
l1DGLNA

F =System Noise Figure

TA = Antenna Temperature 1t:.5To+.5Ts
To =Ambient LNA and Downlead Temperature

Ts =Max Sky Temperature Log(Ts 1800) It: 5.7 - 2.35LogfMHz

< Ts >= Average Sky Temperature Log(Ts 1300) :::s 5.8 - 2.48LogfMHz

E,(dBu) = CNR(dB) + Kf + N - GR (dB) + p(dB)

P =Unavoidable In - band noise penalty

P.. (dbm) = Ej(dBu) + GR(dB) - K f + 30

K f =20LogfMHI + 120-10Log31.1
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