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SCENES OF PROPAGATION TEST

A Scene of Radio Transmission at Mt. Furi

A Scene of Radio Receiving at Waliso
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Fig. I- 3

ADDIS ABABA and DIRE DAWA and HARRAR tNo. 2 Route)

Map of the microwave route between

ADDIS ABABA and JIMMA (No. 4 Route)

{No.1 Routs)

ADDIS ABABA )

/

MT.FURI

WALISO NORTH @ ”9,‘9.

57°29'

125° (‘. MEK] NORTH

9,

GUMB! SQUTH ﬁ 154°

ZUAl wesT & )148°08"

3y
5q
{4 nADDA EAST o {No.3 Route)

a
o

{No.4 Route)

SHASHEMANE-g{ 19°22'
ABARO

- cu *“AUASGC WEST
' < eaess'

G. DALECCLA

()

NAZARETH

oo

<7

165°06'

. 1%
173°54' /

ADDIS ABABA and SHASHEMANE (No. 3 Route)

615

{ No.2 Route)

Note'

77o05l DIRE DAWA (Telecom. office)
2 1se°se’

153°06' 'i\
/“\ DANGAGO
175° 38 2 <y. HARRAR WEST
= COLLUBI WEST 80 5
G.ADES HARRAR( Telacom. otfice}
M N.
Addis Aboba
No.l Route
1322’
70"58'
No.4 Route 8‘3 34, No.2 Route
No.3 Route

All Weather Road

Proposed Site

city

Town

{ Telecom. office )



Table I-1 Location of the Site

Route| ¢ ;. o North .| East |Altitude Aﬁ‘;fgnr?ta Direction Acc(ﬁ)n"ad
_No. - Liatitude | Longitude {m) () (M. N.) New | Repair
Mt. Furi 8°52'30" | 38°42'10" | 2, 800 20 1225267 *
Adama West | 8°32'26" | 39°13'54" 1, 840 [— ?8 - igg:g?: 3.5 0
1(\]'1?:1?::%1 gogz100" | 89015134 | 1,650 20 . 28300 0 0
Oftice) :
Adama West - - = 16 57;48' - -
e cupt | seaersat | soeasnss® | 1,500 TR T 2.5| 0
2 | Auasc West | 8°55'49" | 0%01729" | 1,100 —o— EOLE0 0 0
G. Daleccia | 9°12'30" | 40°38'48" | 1, 770 ;g 233:231 4,0 3.0
G. Ades 9°10'35" | 41°15'16" | 2,570 [t 23420 0.5 0
Collubi West | 9°24'19" | 41°89'19" | 2,800 —0—1-228320-— 3.0] 15
Dire Dawa | 9°35'08" | 41°52114" | 1,207 30 230799 0 0
Dangago 9°2728" | 41°56'24" | 2,280 —r0 ?gggg: 2.5 0
Harrar West | 8°18'20" | azo07a7" | 2,053 —19 1 31048 0 0

Note: Figures for latitude, longitude and altitude were presumed from the maps on a

scale of 1 to 500, 000.
* Related witl} No. 1 Route




Table I-2 Location of the Site

Route Site North East Altitude AI_?:?;;& Direction A.cc(t—:;;s Road
No. Latitude Longltut_le {rn) (m) (M. N.) New | Repair
*
3 segtan’t os0110H
Mt. Furi 8°52'30 38°42'10 2, 800 10 162°29"
- 10 342°30"
s -] t 1l -] 1 n
Meki North 8°16'00 38°54'31 1,720 10 217930 0 0
10 36°00!
. o ] " 1 113
3 Zuai West 7°56'37" | 38°40'03 1, 150 10 184508" 1.0 0
10 0°53!
a 1 1 o 1 n
Abq.ro -] 7°07152 38°36746 2, 280 10 340°31" 1.0 3.0
- -] r _
Shashemane |7°13'11" | 3g°3549" | 1,960 20— 28100 o | o
* Related with No. 1 Route
Table I-3 ILocation of the Site
. o A
Route Site North East Altitude ?:fiagnnma Direction cc(ensi)s Road
No. Latitude | Longitude (m) (m) (M.N.) Few Repair
- - %
3 o " 1|
Mt. Furi 8°52130 38°42'10 2, 800 10 246°03"
. 10 68°28"
Waliso North | 8°38'55" | 38°04'44" 2, 400 10 Zo585 1,0 0
. o . 10 48°00"
Gumbi South | 8°04'47" | 37°28'55" | 2,230 5 365900° 4.0 0
4
" " 1 10 14°29!
Nadda East T°35'13 37°19'00 2,240 10 581°20" . 0,2 10
) : i0 115°04!
s o 4] & 1"
Giren 7°42'27" | 36°50'45 1, 960 0 53823 )] 3.0
) o141
Jimma, 7°39152" | 36°49'11" | 1,680 [—20 5714 0 0

* Related with No. 1 Route




Table I-4 -Supervise Station and Maintenance éovering Station List

Maintenance Maintenance © Attended
Center . . o .
, Covering Classification or Remarks
{Supervise .
R - _Station Unattended
Station)
Addis Ababa Radio and Carrier | Attended | No. 1~No.4
Terminal Station Route
Mt. Furi
- Repeating Station Unattended
Waliso North _ _ No. 4 Route
Nazareth Radio and Carrier Attended
Terminal Station
Adama West | Branching Station
Mt. Cubi Unattended | No. 2 Route
Auasc West | Repeating Station
Dire Dawa Radio and Carrier Attended
Terminal Station
G. Daleccia
G. Ades Repeating Station Unattended No. 2 Route
Collubi West
Dangago Harrar Route
Shashemane Radio and Carrier |. Attended
Terminal Station
Melki North
. No. 3 Route
Zuai West Repeating Station Unattended
Abaro
Jimma Radio and Carrier Attended
Terminal Station
Gumbi South Repeating Station No. 4 Route
Nadda East ) Unattended
Giren
Harrar Carrier Terminalh Attended
‘ \ Station - Harrar Route
Harrar West | Radio Terminal Unattended
Station
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E

1. WA EREY - Y AFE
zO#ffiit =5+ € TEDDire Dawa , Harrar , Nazareth , Shashemane 8 X U Jimma ©
AHMEHEHTHREBLEA L, HERFZH D Addis Ababa , Dessie , Mekele & XU
Asmara DEBHAEB N F4 ¥ vEEBEY— v A¥RETHLDTH S,
COFHBEOEBR LT, =74 €7 RBTH>EEDHAEH o o BEMNESERATZRL, W5
BHEY-CARARRKEBEINDLED S, '
L1 TS ERE
D LEERMoY —C AR 197 4E) SIUF —CABBE 104 (19 8 44 ) Kk
UL HERSEIFig. I-1~PFig. -3 KRTEEITHS,
roEBETE ~BHARFEEHEoR >, EREHL LTEE, 7vy 2R, BE K IOEE
B#&x 6O REHBMOTEEREBRG TATV 2,
31, FEM oD SHCEYZEMEA ot OB TH~OFEHR VY — v AOLDOHFEARL T
F T D,
ks, BERAMOITAEEE£3 CHR T hEh oA oER, MEL I TCXHRSAE BIRE
il ©DITEEEB TH S,

L2 TWHEREREBORE
ke, A AT AREY - R EET AL, TEEMKA 2o vz —YHEANKL
HHABECEB YRR TS,
(1) Addis Ababa — Dire Dawa — Harrar [
(Nazareth SlExair)
{(2) Addis Ababa — Shashemane [H
{3) Addis Ababa — Jimma [

2 fEREEMEEE

EERAHELEET sho T [ EERGERAALZERL, RFVELHTHY, 22oED
B EEABBRYEY T LR E3 35> | 2EXARCHEATILES D D,

FDDTE, EXbhTELZRHAYRETHOOERSFNORBE, v A7 2aBHEEZRET
HRBOABEME AT AMEORE, BRARNOBACEIE L - P HOBEETHE SR LA
BERORELELVC YA FABECHTAHEAMNEOLLORTF2 ) TOREF LS ZH L i
M Liginid i sinsv,

L, 4EoFEom, KEM1I AL —r2aD 400w — F AR (Mt Furi )2 8
BMLCEREBAERIN B CEELr - MoBEETEX R4 ZR TS L L b, K/ -+
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o) (04) (ore] o) Gor+) oo+

ae {4) 127 (1) 7 {1y 15(2} 24 (2) 78{7)
Dossis a1} 611} ) — {1y 70 :
MaXele 2 tiy attl, att) . ) -
Asmora ) sl
Debre Maorcos 211 41}
Gandat X241y atl)
Jimma 41} 7L

Shashsmane g1y 19l2)

- ap{a) 15103)
< aty)  TLIY

Dessie —
Meksle < 21 all)
Asmaro . atly  Ti1).
Debre Marcos < x201)  all),
Gondar . x2(1)  31) .
Jimma 2010 sl

Shoshemana < ati) 6l1)
—
} 18 (2) 3B(5)

De3sin - 201 d(l]_:
Makelo < Cery 6t
Asmara < 201y ali) .
Debre Marcos < xz (1) atll
Gondar = X211y 4l -
Jimma < 2 1) al1),
sh < : - 310 501
Total 155 (31) 448 (51) . 103 {22) 294 (35) . 60 12} 162(20)
Leased Clrculrs
I 3 C &
Program 1 3 [
'_| 1 L _‘ .
Telegraph N 1 2
—_ 2 -
Telephone R 2 F
T o |
Total e 12 ' s 10 . .
Order Wire Circuita
3 3 —3 .3 3 3
—2 :
Total [ 6 6 & 3 3
1
T2 ar3 1k 30 63 ira

Grand 1otal E&Eﬁﬂ

{Nota ) 1 ¥ °  Cirguits by Manual Service
2 Program and Telegraph Circuits is Converted to Tslephone Circults

3 Showlag in Parentheses Group Numbers

T;;;bexi;f 1'.l‘olll Telephone Circuits to be Required in 1974 and .
. cluding Leased Circuits and Order-Wire Circuits) Fig. I - 1

:

- 20—




Addis Ababo [ 1974 J , (rl 9454 J Shoshemane
4

I 7 {a) 189 lIs) R

Dessie p 3 t1) 6 {(n )
Mekeie p 3 -t 4 0
Asmora z 3 (1) 6 {1)

. Dabre Morcas . % 3 () 5 N
Gondar . X 2 {(t) 4 (r)

" dimme | < a_ {1 s (1
Nazarerh— - 8 ( 19 (2) i
Dire’ Dawo . 4t} s {1}
Harrar o P 3 (n} 5 -{t) )
Toral | 80 ___03) 250 (28) —

Leogsed Circuits
Program } 3 6 4
Telegraph ! 1 1 .
Telephone $ ! ! —_—
5
Total ; 8 |
Order Wire Circuits
3 3 )
. 88
Grand total A ; — _—%
{ Note ) I X : Circuits by Manual Service
- 2. Program ond Telegroph Circuits is Converted fo Telsphone Ctrouits
3. Showing in Parentheses Group Numbers

Number of Toll Telephone Circuits to be Required in 1974
and 1984. (Including Leased Circuits and Order Wire Fig. II - 2-
Circuits) : - ;




Addis Ababo [l974] \ [1984] Jimmo

i3
[+2]

{4} {13)

— ! 4
Dessie - 4 (1) 6 (1) l
Makels P 2 {1) 4 {1 q
Asmara P 4 (1) 6 (1) ;
' Dabre Marcas _— X 2_ 1) a (1) I
Gondar - X 2 () a (n |
Shashemane - 4 (1) 6 {1} )
Nozareth “— a {1} 7 {1} 4
Dire Dowa F 2 R & {1 q
Harrar “— 2 {0 4" (1) 3
Yotal ¢ 67 (13} 93 t22)
Leased Circuits
Program ¥ 3 & 4
Telagraph p— L ! .
Telephone — ! ! »
Total = 5 8 b
Order Wire Circuits .
—_ 3 3 ]
! 1

75
Grand total EE%#

{Note} 1| . X Circuits by Monual Service
2 Program and Telegroph Circuits is Converted to Talephone Circthts
3 Showing 1n Porentheses Group Numbers

=

Number of Toll Telephone Circuits to be~Require-d iri 1974
and 1984. (Including Leased Circuits and Order Wire Fig. I1 - 3

Circuits)




R L TABRBEHEELXEL VL SEETHLELRD 5, Co
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. System Configuration and System Reliability

(2) Each route has a system configuration completely independent of those
of other routes and the system switching for each route is to be made
only between its own radio terminal stations.

(b) The system configuration is the simpliest and the system reliability
is higher than under other plans.

(c) No branching or switching at the intermediate repeating station is
required.

. Maintenance

As there is no branching or switching at unattended statmns. easy
operation and maintenance are ensured.

. Construction Cost

The construction cost calculated on the basis of the system configuration
under Plan 1 (Fig. II-4) is to be used as reference value (1. 00),

Transmission Network Plan Fig, II - 4
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System Configuration and System Reliability

(2) No. 2 Route -~ No. 4 Route have composite system configurations.

Harrar
Wast

(b) Switching to the stand-by system for each of the three routes is made

at Mt. Furi in the IF band,

(c) As a result, the system switching method becomes very complicated
and the system reliability deteriorates considerably.

Maintenance

{a) Because of the complicated switching method, operation and
maintenance at the control station are very difficult.

‘(b) The three routes are liable to be affected by the faults in the control

system, thus causing a confusion.

Construction Cost

The rate is 0. 96 against 1, 00 under Plan-1.

Transmission Network Plan

{plan-2)

- Fig. II-5
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System Configuration and System Reliability

(a) The system configurations of No. 2 and No. 3 Routes, which willbe
connected to international circuits in the future, are independent of
those of No. ¢4 Route and Nazareth section.

(b) System switching to two different system configurations is made at
Mt. Furi in the IF bands of each system configuration.

(c) Adama West acts both as intermediate repeating station for No. 2
Route and as video terminal station (unattended) for the Nazareth
section.

(d) System reliability is higher than under Plan-2.

Maintenance

Although the maintenance may become somewhat complicated, it is
possible under this plan to take corrective measures against system
faulis in the order of priority.

Others

(2} There is no requirement for branching and switching at Adama West.

(b} Change in the circuit arrangements for the sections from Nazareth °
to Dire Dawa and from Nazareth to Harrar,

Construction cost

The rate is 1,12 against 1. 00 under Plan-1.

Transmission Network Plan (plan—Bj Fig. 11 - 6
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From/ To Adocma West Erom /To

Addis Ababa Dire Dawa
Racarver
Tronsrmuter

o

Demodulator

E
R} [R]
Nazareth m m E E

Modulator

Video Switcher

a

1 From/ To Carrier Mulnplex Equipment

Branching and switching method (Plan-1)

(a) The frequency band and the system of transmission line are of micro-
wave system the same as those for the main route and the Adama
West station becomes an intermediate repeating station.

(b) Switching section of the system is provided hetween Addis Ababa ~
Nazareth and Nazareth~-Dire Dawa, and the switching is made in-
dependently at each terminal station.

(c) System reliability is higher than under other plans,

Circuit route

The circuits between Addis Abasba~Dire Dawa, and Addis Ababa~
Harrar will be established via Nazareth,

3.
Maintenance

Ag the Adama West station will become a mere intermediate repeating
station, its operation and maintenance are easily accomplished.
4. - .
Others
As the circuit route will be such as described in the previous paragraph
2, the through circuit between Addis Ababa and Dire Dawa, Harrar will
be affected in the event of a’ local fault at Nazareth. .

3,
Construction cost

The construction cost caleculated for the branching method under Plan-1
(Fig. II-7) is to be used as the reference value (1, 00),

‘ Branching System Plan (plan-1) Fig. o - 7
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1. Branching and switching methods (Plan-2)

{a) The microwave system and the branching system are separated each
other from the standpoint of system composition and the Adma West
Station becomes an unattended video terminal station for the micro-
wave system, ’ ‘

{b} The entrance cable is provided by means of coaxial cable system.

(¢) Part of the carrier multiplex equipments is provided at Adama West
and the through circuit and the drop circuit are separated each other
at Adama West.

{d) System reliability is lower than under Plan-1.

2, Circuit route

The circuit from Nazareth to Dire Dawa and Harrar has to be established
via Addis Ababa.

3. Maintenance

As the Adama West station is an unattended terminal station with part of
carrier multiplex equipments, maintenance is somehow complicated, Also
due to the detouring circuii, complexity is expected in expanding facilities.

4 Others
(a) The through circuit is not affected by 1oca1 faults at Nazareth.

(b) Because of the detouring circuit, some extra facilities may be requ1red
for Addis Ababa termma.l station.

5, Construction cost

The rate is 1. 04 against 1. 00 under Plan-1.

Branching System Plan {plan-2} Fig. I - 8
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1, Branching and switching method (Plan-3)

{a} All carrier multiplex equipments are provided at Adama West and the
entrance cable to the Nazareth Telephone Office is provided by means
_of 10ac!ed cable system after translation to channel part.

(b) The switching method of the microwave system is the same as that
under Plan-2,

{c) The system reliability is the same as that under Plan-2 for the micro-
wave system, but for the entrance portion, for which the loaded cable
system is used, the system reliability is deteriorated slightly.

2. Circuit route 1

An independent circuit route is established for each individual sectic .

3. Maintenance

As the Adama West station becomes an attended station, no specific
problems are expected.

‘4. Construction cost

The rate is 0, 98 against 1, 00 under Plan-1.

3

. Branching System Plan - .- - - - ‘{plan-3) © Fig. II-9
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Giren and Horror Wast Jimmo ond Harrar
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R-Sl LA Equipment
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Recaiver

Transmitter
Demodulator
Modulator

Line Amplifier

BEEEDE

Repeating Station

Method of coaxial cable system

Entrance cables are provided from the radio terminal station (unattended}
in the form of base-band by means of coaxial cable system (4 tube) and
all carrier muliiplex equipments are provided at the telephone office.

Others

There is a need to provide an intermediate repeating statmn ~depending

" on the distance of the cable.

Construction cost

The construction cost calculated for the method {Harrar West~Harrar
section and Giren~ Jimma section) under Plan-1 (Fig. II-10) is to be used
as the reference value (1. 00).

Entrance System Plan - e {(plani-1) "]~ Figl 11'-'10
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1. Method of loaded cable system

The entrance cable to the telephone office is installed by means of
loaded cable system after all carrier multiplex equipments have been
provided and translated to the channel part at the radio terminal station. °

2. Others

In this case, the radio terminal station should be made into an attended
gtation,

3. Const;tictlion“cosut o ‘( “ - )

(1) The rate for the Harrar West~Harrar section is 0. 98 against 1.00
under Plan-1, "

(2) . The rate for the Giren~ Jimma section is 0. 96 against 1. 00 under
Plan-1, S

-

Entrance System Plan {plan-2) Fig, I1 - 11
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1. Method of microwave system

Jimma ond Harrar

>

Rl

o

From/To

Caorrier Multiplex
Equipment

Instead of entrance cable this method is to use the microwave system
after converting the radio terminal station to an intermediate repeating

station,

The radio terminal equipments and carrier multiplex equipments are
provide at the telephone office,

2. Maintenance

The entrance portion is also unified into the main system and the
operation and maintenance of the system may be standardized,

3. Construction cost

(1)

(2)

Plan-1.

The rate for the Harrar West—~Harrar section is 1.01
under Plan-1.

against'1.00

The rate for the Giren~Jimma section is 0. 85 against 1. 00 under

Entrance System Plan

{plan.3) ’

Fig. Il - 12
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Item Hop Transmit- Feeder |Receiving power {dBm)Fading range (di3}
distance | ting power Antenna loss Cacl 50% Depth Rise
Section {lemn} (dBm) {dB} value value (1-50%) (60-95%)
Gumbi South~Waliso North 91 | 26. 1.2 m ¢ - Horn 4 -66.7 -73.5 2,6 2.5
Mt. Furi-~Waliso North 74 26 1.2 md - Ilom 4 -64.9 -62.3 6.3 3.7
Abaro ~ Zuai West 89.5 26 1.2 m ¢ - Horn 4 -66.5 -72.%5 5.0 3.3
Adama West ~Meki North 47.5 28 1.2 m ¢ - Horn 4 -61 =57 3.3 2.1

" Note: Antenna Gain:

1.2md, 33.5dB

Horm, 25 dB
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Fig. IlI-2 Equivalent Reflection Coefficient Table

1. Gumbi South — Waliso North
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Table V- 5, Table V- s taat iR a4 lszo‘ {BL, RONBHEBRTEET S

O LTHE LA,
(3 Addis Ababa ~ Mt Furi
#ir-bFEELS Interleaved MME, %69 dBOXEHNOBERELMT

Lo
() Adama west ~Mt. Cubi
Adama west ~ G, Dalecgia Mot -+« ) -FFHELTERT 2%, Interleaved
BB AV T3 Lo ' ‘

{c) Adam_a west ~ Nazareth ‘
Nazare'th ~ Adama west & Adama west ~Mt., Cubi Loifh B AEMN41321°

1

¢, F-BFBRANE{, +*OkH Adama west ~ M, Cubi Miic Interleaved B
ﬁﬁ&mv{*cmz,@-'c, "CL® () T) Nazareth ~ Adama west [Hic Normal A #
EMWTFBREENLE, 22 F - STH, SEHTOXBOLBAdama west I X
fFiih%T 15dBOWMESHRICL b ERL 7o

{dd Dire Dawa ~ Dan'gﬂgo ~ Harrar west

Collubi west ~ Dire Dawa & Dire Daya ~ Dangago OB o¥fh i b BN
7 7°¢, F-BFEHnELL, To4®d Dire Dawa ~ Dangago ~ Harrar west [§ic
Interleaved B ¥ %AV CH¥ Lo 27, Dire Dawa ~ Dangago & Dangago ~
Harrar L—coﬁﬂcaijfﬂdﬂ bRENISI° TS Y, RhifsonF5K¥5%HnE L, F-
BFEHERAE( LD, 0D Dangago @ Har;'ar ﬁﬂﬁoéchﬁm 40mF L5 HF L
BEANTFERLER LEo ‘

5.2.2 Addis Ababa ~ Shashemane (&3 &~ -} )
Waf k5B, Table V-9 CR3, AL, ROoFEBHEBREFE Lo
(3 Mt. Furi ~ Meki North

zoRMo Bk, M . Furi rbh&» - b HEMOBELZEL, TBEO0LZL

Interleaved AKEA b o &% e -

‘() Abaro ~ Shashemane
Zuai west ~ Abaro & Abaro ~ Shashemane O dib MER, 103°7T,

F-BFER#S e LANoT, FHERLERT L%0, Abaro '~ Shashemane [0
WHE, Zuai west ~ AbaroIORKKICHL T2 o MHz M LB EH 3 5o %,

coRM, EEs s atiEsrnoT, F-BTE, % o0 CSERILZRLT, 20ns
KRS EEGE A, 17, TROXEHAERESEICE b 9 dBBRT 2 LEHS 2o
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3.3.3 Addis Ababa ~ Jimma (#M4r-}F) .
AE@E, F-BEBEEERT sx0, 1 AEHREAe CRELESC 2 Lk
MAHERIE, Table V-1 0 CRFo (8L, ROBEME LM L

(a) Addis Ababa ~ Mt, Furi

EMERAL 7ok, 3 0né <587 BREEAni,
(b) Giren ~ Jimma . _
EHES N S trDTedd, 20nd T K38 PHTHANE. * 7, ZEEBETER T
O, AROXFEHIEERESRCL D 6 ABER T AL ERD 2,

3.4 BEETRRNE O KRE
H2, A3r-1r (4GH2%), #rUMmdr-t (2GHz ¥ ) oBKREME KRS &
% Table N- 11~ Table N-15&xEds zhid, A1~ o#ERTE  Hkic, BE
Tt TCHBOAREREIRMERCES(EEFEYL, 2+ ETEHCLEATE2B D L
Lcikdt Lo TO#R, M2 v -+ KBLTH, Table V-1 1~Table V-1 3icRT
tebe, CCIR BEEHRELT WS, 3+~ t+it, Table N-14&mRT &0,
Zuai west ~ Abaro fllid, 805 mOREEEM T2 ), RYMRXHFREHFKE (, REAR
omALHKE R L, TOSA, BREZABTS D, TOAY, 7z - P 7OEHEIFFH
Thad, LT, CCIR BEEHATIADIRE, X=X+ £4 2 -vF 4 FR 2R
BLCENETERT 3 0BAD 5, 4 -
Ma -, Table V-t sicmTeay, CCIR BIEEMEBL T AN, HFICM.
Furi ~Waliso northjd 7 4 mo REEREEMT S b, AHEHEHBKEC, TOIL,
AECLZA2EBHFECR 2, TOAD, 72 -V Z7O0EFERNTFHAINLOT, ZX-X+£4
’*"‘5’7"‘47:7%’&:%1%1.,&6%1.\&& L&\ ) )
e, BEBL4 S - T 1 FRACIZRBPHRERE(THAD, HARNEHOMBEEXRE ¢
BLTERTLZCEREE LN,

3.5 %%@fﬁﬁ:ﬁh
Table N-5 (#2z»~~-1+), Table W-9 (;153{'- b )', ZLrie Table W=-10
(MBar-t)iE, EE331~333%2LPHLAREEBRRARTDS, Table V- 543,
Table N-6~Table N~ 8 2L AIOTH 2, BABREEMo¥ i, C.C.L R,
BEROWTRARADE WS, BWELTWY 3, 8, Addis Ababa ~ Nazareth, Dire
Dawa ~ Harrar west D2 EBUBEREMIc DTk, SEEOZDILPWEHERELZY, L
HL, BHRREELTRHERL TN 2o ” ‘
LEE, REECLBEL2EL4BEREZTE LABAKR, TOo0 KM T2 468N DL, .
uiq,4Gﬂzﬁ(m2,ms»—ﬁptbwszﬁz%(m4w-r)momfﬁﬁbk
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Table IV-4 Applied Characteristics of Equipment

Radio Frequency (GHz) 2 4
Transmission capaicity 600 CHor TV | 960 CH or TV
Transmission output power (dBm) 34 29.5
Noise figure {dB) 7 6.7
SQL (operation) point - (dBm) -79 -76 ~-80
Modulator & demodulator
Thermal noise pW/EP 30 30
Auxiliary equipment:
Thermal noise  pW/EP 45 45
Antenna: (Parabolic Antenna) .
4 md gain/Front-to-Back Coupling | 35.6/50 42/63
3 m¢ " 33 /47 39.5/60
2 md " 31.4/43 36/56
Feeder:
Attenuation dB/m 0.06 0.035
V.S.W.R. under under
1.08 1.05
Branching filter:-
Attenuation dB/trans. 5 4.6
receiv,

Table IV-5 Over-zall Circuit Performance for the Addis Ababa ~

Dire Dawa~ Harrar section

{4 GHz 960 CH)

Section Addis Ababa | Nazareth~ ]Dire Dawa~ Total
Item ~ Nazareth DPire Dawa| Harrar West
Distance of Video section 90 322 40,5 452.5
{(km)
Number of hops 3 S { 2 12
Thermal noise (pW) 201.5 350.9 109, 6 662
m " u
el Distortion noise (pW)]- 296 578 238 1112
o g:a ) .
"'-:gg Interference noise 36.3 271.4 35.3 343
g G (pW) 32.3 282.9 617 382.2
Uy
o]
goz 533. 8 1,200.3 382.9 2,117
o5 §| Total (bW) 529.8 |1,211.8 414.6 3,156, 2
ot 4 N
o - N
% | C.C.L.R. Recom 481 1,719.5 216 2,416.5
mendation (pW) ]

Down ward

Note: Up ward




Table IV-6 Addis Ababa~- Nazareth Section

{4 GHz 960 CH)

intermodu-
Thermal noise. lation Interference noise
Section . nolse
Repeater Others 2nd Feeder | Propa- F/B Qver- 5 Cthers
3rd echo gation reach .
distortion
Pw pwW pW pW pw pwW W pW pw
Addis Ababa 0.3
32.4 9.2 0.4 EWE oy
Mt, Furi
o |0 3 |g |32
75 206 '
Adama West
)
26.4 9.5 0 0.1
Nazareth
1.0 6.2
Sub-total 126.5 15 2096 28.7 0.4 31 3 Ny
36.3
Total 201.5 296 .3
Total for section 533.8
529.8
C.C.L.R.
. -4
Recommendation sL 81pW
L
Note: Down ward,
Up ward
Table }V-T7 Nazareth~ Dire Dawa Section
{4 GHz 950 CH)
Intermodu-
Therraal noise lation Interference noise
- nolse
Section Repeater Others 2nd Feeder | Propa- F/B Over- Fls Others
3xd echo gation reach
distortion
pwW pW pw PW W pw pW W W
Nazareth ’
0.3
26.4 9.5 1] %0
Adama West
1.1 L] 0
1.3 - : 8.8 4.5 <6 | T T
Mt. Cubi
® 3.5 []
14, 8 9.8 20.9 50 1
Auasc West
67.1 9.8 0.2 52 . _sg_ﬁ
5 578 -
G. Daleccia
: 2.6 0 . 0 4.3 46 .
17.6 0
G. Ades
36. 1}
.6 . . —_
28 8.9 0,2 0.3 o
Collubi West s 5
13.5 . . — .
8.2 0.2 B o
112.5 64,6 0.3
- 275.9 . =
Sub~total ) 7 5 578 68 26 1169 3 52
271.4
t .
Total 350.9 578 5859
s 1200.3
1 LI B
Total for section 15118

C.C.LR.
Recommendation

3L = 1719,5 pW

Note: _Down ward
Up ward



Table IV~-8 Dire Dawa~-Harrar Section

{4 GHz 960 CH)-
Intermodu- ; .
Thermal noise lation ’ Interference noise
Section noise
Repeater | Others 2nd Feeder Propa- FlB Qver- F[s Others
3rd echo gation reach
distortion
pW pW PW pW T pW PW pwW pW pw
Dire Dawa - 13.3 a
19,2 ) 7.2 0 ST _
Dangago 15 238
. 5 1]
15.4 9.8 [} 10
Harrar
Sub-total 34.6 75 238 17 0 18.3 £ 0
35.3
1 . —_a
Tota 109.6 238 87
. 382.9
Totzfl for section 4146
c.,C.LR. _
Recommendation 3L = 216 pW
Pable IV-9 Noise Power in the Addis Ababa~ Shashemane Section
" {4 GHz 8960 CH)
Intermodu-
Thermal nolse lation Interference noise
noise
Sectlon Repeater | Others| 2nd  |Feeder |- Propa- F/B | Over- Fis | Others
3rd echo gaton reach
distortion
pW W pwW W T pW W pwW pw pw
Addis Ababa 6.5
32.4 9.2 0.4 0 <
Mt. Furi .
56. 8
61.7 9.8 0 a4 12
Meki North 8 0
18.1 5 427 2.8 0 5.5 o
Zuai West
5 7.4
95.5 0.8 0.4 79.5
Abaro
33.9 9.9 0 -%— £
Shashemane
76.4 17.4
Sub-total 248,86 1 427 48,5 0.8 173 12
143.1
Total 323.6 427 TR
8983. 7
Total {or section 084, 9
C.C.L.R. _
Recommendaﬁon{ 3L = 1231 pW




Table IV-10 Noise Power in the Addis Absha~Jimma Section

(2. GHz 600 CH)

Intermodu-
Thermal noise lation Interference noise
neise
Repéater Others “2nd Feeder | Propa- F/B Over- F/s Others
3rd echo gatlon reach
distortion :
pW pW PW v W pW pW pW pW
Addis Ababa 18.2° -1 30 3.9 2z -
Mt. Furi - ) o]
79.5 32.4 118 ) _—._0_
Waliso North a 0
120.1 32.4 4.5 o o
Gumbi South 75 500
1.7 0.3 0
48,1 32.4 i o )
Nadda East
2,0 0_
41,7 32.4 64.6 0 2
Giren
11.5 33.8 0.2 =5 £
Jimma
192.9 2.8
Sub-total 32¢.1 15 500 193.2 1912 0.6 0 0 0
388. 9
e
Total 395.1 500 385
Total for section 1284 -
1280.1
C.C.L R, =
Recommendation 3L = 1596.7 pW

Note: Down ward

Up ward

Table IV-11 HNo. 2 Route

Frequency 4 GHz

Switching s
Sing ection Addis Absba~ Nazareth
atron
Addis . |Adama
Item Ahaba Mt. Furi West Nazareth
Propagation path condition] Field Mountain | Field
Propagation path-height m
{in case over-sea)
Hop distance Km 17 . 59 4
Distance of switching 0
section (L) Km 9
Thermal noise (No.) PW 32,4 B7.7 26.4
Qccurrence probability of -4
Rayleigh fading (P) 10 . 1,03 56.08 0.007
Ditte (Pe)
(in case of reflection 2 - - -
coefficient more than 10
about 0. 3}
Probability of noise burst
exceeding 1, 000, 000 pW 10'5 1,0 113,9 [}
(Pi}
Total of Pi in one section 10'8 A 114.9
Ditto
(including the noise~- 1078 {lmprovemantzgar;t: * 1/8)
switching effect} :
C.C.I.R. Recom-
. 8 .
mendation (0,01%) 10 4L 5 360




Table IV-12 No. 2 Route

Frequency 4 GHiz

Switching Section Nazareth -~ Dire Dawa
Sty [Naza- Adama Auasi G. Collubi Dire
Item Hon reth  West Mt. Cubi West Daleccia G. Ades West Dawa
Propagation path condition Field Field Field Field Mountzin | Mountain | Mountain
Propagation path-height m
{in case over-sea)
Hop distance Km| 4 65 35 75 67.5 44,5 31
Distance of awitching
gsection {L) Km ; 322
Thermal noise {No.) pPW1 28.4 51.3 14,8 67.7 72,6 28.6 13.5
Oecurrence probability of -4
Rayleigh fading (P) 10| ©-007 113.58 13.01 187,43 51.92 12,08 3.41
Ditto (Pe)
(in cage of reflection co- -2 _ R _ {0.43) _ . -
ellicient more than about 10 22
0.3)
Probability of noise burst
exceeding 1, 000,000 pW ﬁ; 0 174.8 5.8 2973.8 113.1 10.7 1.4
(ri) -
Total of Pl in one section I"; 3284. 6
Ditto
(including the noise- 1'(? {Improvement factor 1/5)
switehing effect) 657
C.C.IL R.Recom-~ -a
mendation (0. 01%) 10 4L @ 1288
Table IV-13 No. 2 Route
Frequency 4 GHz
Switch
Ing soction Dire Dawa ~- Harrar
tation Dire Dangago Harrar
Item Dawa angag West
Propagation path condition Mountain | Field
Propagation path-height m
{in case over-sea)
Hop distance Km 15.5 25
Distance of switching
section (L) Km 40.5
Thermal noige {No.) pW 19.2 15.4
Occurrence probability of 4 0.3 3.99
Rayleigh fading (P} 10 - .
Ditto (Pe)
{in case of reflection -2 _ (0. 38}
coefliclent more than 10 1
ahout 0, 3)
Probabitity of noise burst ]
exceeding 1,000,000 pW I-E? 0.2 30.8 .
[1341]
Total of Pi in one section 153 31
Ditto
(including the noise- 1.05 (1mproveme1‘:;1t ;’actor 1/5)
switching effect) )
C.C.I.R. Recom~- -5 .
mendation {0.01%) 10 4L @ 162




Tahle IV-14 No. 3 Route

Frequency 4 GHz

S
Witehing Section Addis Ababa . Shashemane
Addis | Mt. Meki Zuai Shaghe~
Hem Ababa | Furi North West Abosa mane
Propagation path condition Plain Plain | Overseas |Qverseas | Plain
Propagation path-height m 26 205
{in case over-sea)
Hop distance Km 17 75 40 B8%.5 ]
Distance of switching 230.5 B
section (L} Km )
Thermal noise (No,} pw 32.4 67.7 19,1 95,5 33,9
Qecurrence probability of - 1.03 187.43 3019 1795 0.11
Rayleigh fading (P) 10 ) . .
Ditto {Pe}
(in case of reflection -2 _ . - {0.44) .
coefficient more than 10 36
about 0.3}
Probabihity of noise burst
exceeding 1,000, 000 pW 13" 1.0 380.7{ 173 6876 0.1
(P1)
Total of Pi in one section I’: 7430.8
Ditto
t fact: 1{5
{including the noise- o limprovemen 1235035 {5)
switching effect) :
C.C.I.R.Recom- -8 . 65 !
mendation (0. 01%) | 40922
Table 1¥~-15 No. 4 Route
) Frequency 2 GHgz
Switching Section Addis Ababa  ~  Jimma
Addis - Walise Gumbi Nadda
Item Statton Ababa Mt. Furi North South East Giren | Jimma
Praopagation path condition Field Field Field Montain | TField | Field
FPropagation path-height -
(in case over-sea}
Hop distance Km 17 T4 a1 58 54 5
Distance of switching
seetion {L} Km - 290
Thermal noise {No,) pwW 18,2 79.5 120.1 48.1 41.7 11.5
Occurrence probability of -2
Rayleigh fading (P} 10 0.45 77.4 158.5 13.6 25.5 0,006
Ditto {Pe}
{in case of reflection P - {0.72) _ - (0. 34) N
coefficient more than 10 49 2.3
about 0. 3}
Probability of noise burst
exceeding 1,000, 000 pW P 0.2 7791 571.1 20 191.8 0
{Pi) !
Total of Pi in one section 1‘6’ 8574.1
Ditto
{including the noige- 2 (improvement factor 1/5) ‘1148
switching effect) .
C.C.IL.R. Recom~ 8. .
mendation (0. 01%) 10 4L : 1186
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4.

4.

{1) Addis Ababa - Dire PDawalg -~ 9560 CH

{2) Addis Ababa - Shashemane [H ... 480 CH
3 Addis Ababa - Jimmaf - 300 CH
{44 Dire Dawa - Harrarfdl <o 480 CH

%, mmHAmMaﬁmbUamﬁﬁﬁﬁﬁﬁﬁuﬁlm-bfﬁ@éhéﬂﬁ%ﬂﬁ?%t
LagE Lng

2 EERE )
REBRHCDE- T, Er-t LiBRExPn0T, HERMREE LA LKL D, B
ErRaNETH5 9, )

3 EERAEEHE

BRREHHER, Fig. V-1 ~Fig. N-3kRT&HbTd5

BRI EFEL, MEomL1 ~ - P HREHF (March 1970) @ng&r]ﬁ@mﬁKEgﬁz& ¢
EHEMEBIC Group REET 50

thbo Groupldk, MRBREK &mm(hmmm&a?aobﬁ#ﬂr ﬁﬂﬁﬁ%%
KTk, +XC Super- GmupTMmmhFluermxorﬁménac

7z ¢ L, Addis Ababa ¥\ Tk, & - FECERO SR HEEETEbNA0 T, Group

/3
(1

2

13)

BRLE BT LB o

%+, SEOBHE, @ﬁ&ﬁ:ﬁl)hﬁb, Channel REXRBUO L S5ICBbhd, L LESb,
c 0FER, BMAErK Channel ©Back to Back BR#LEL 2 b, THEEL % 2, 1K,
EfHRECRESGSEr WIHESFHE 2D, RTLHEME 25,

5, EEBHEOE~SLS Channel BRBANE 2o THFEL KW,

7 -7 ARRE

COMEICH Y B4 - 7+ KMk, Harrar West - Harrar HIT 35,

s - T AR TH, MERELAMLL Y -} WEF(March 1970 ) £2EL 35,
OEtFE ERT HBES D Do

Efs - 7 rOoMME LT, TOMRELSmE 4 im0 2 AN D2, HNHRHEZL
CRREBEEERLCAdms - TARBYTH 2o

G nsRAls - 7ABRME, 600CHRES 6 0 CHETMHAES OERHTRTSS
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Addis Ababa Nazareth Dire Dawg

Harrar
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{Note) 1. Thick line means circuits in 1974. Thin line means

circuits in 1984.

2, 3— Accommodates one program transmission

circuit and nine telephone channeals.

3. G ¢ Group Translating Equipment,

5G : Super-Group Translating Equipment.

SG.THF : ‘Super;Group Through Filter Equipment.-

i

Diagram of Accommeodated C1rcu1ts to be Requu-ed in

. L Fig. .
1974 and 1984 (No.2 Routs} "~ T g V---1

‘265~




Addis Ababo . - ) | Shashemans l
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(Note) 1.  Thick line means c¢ircuits in 1974. Thin line means

circuits in 1984,

2. I‘E{]a— Accommodates one program transmission

circuit and nine telephone channels.
3. G : Group Translating Equipment. -

S5G : Super-Group Translatin g Equipment.

Diagram of Accommodated Circuits to be Required in . .
1974 and 1984. {No.3 Route) Fig. IV . 2
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(Note} 1. Thick line means circuits in 1974. Thin line means

circuits n 1984.

2. mg— Accommo-ates one program transmission
ciquuit and nine. telpphoﬁe cha::xn:e:ls.
3. G : Group Translating Equipment.'
‘ SG: Super-Group Translating Equipment.

Pl

Diagram of Accommodated Circuits to be Required in Fig. IV - 3
1974 and 1984. (No. 4 Route) tge IV -
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" Table II-1 Calculated Figuz:es o'f’Various Fundamental Factors
on Each Section {No. 2 Route; Plan-1)

K=4/3-

Name of

_Item ite

Addis

Ababa Mt.

Furi

Adama West

Mt.
Cubi

Altitude “(m)

2,400

2,800

1,840

1,500

Antenna Height above
1 Ground -~ _ . {m)

30 |10

20

20

10

10

Effective Antenna
Height _. (m)

54.8°(421.8

709.2

-11.5

287.

1 -94.9

Included Angle between
Directed and Reflected
Waves )

T 2:81

0.371.

_0.03

1.

0.

3 0.4

Attenuation of Reflect-

Directivity {dB)

ed Wave due to Antenna

20 0.5

15

0.

5

Shielding Ridge Loss of
Reflected Wave {dB)

24.

.5

Distance from
Site + (km)

15

66,7

2,

3

48.

4 6

i8.

Classification of
Condition

City

Field

Field

Reflection Loss
(dB)

Effective Reflection Coefficient

Reflection Point

14

Altitude (m)

2,375

1,810

1,310

Wave {dB)

Total Loss of Refrected

34.5

45.5

20

' Pass Difference be-
tween Direct and
Reflected Waves

(m) -

1.36

2,

Difference

Pass

Distortion (S/IicH |
' (dB)

84,5

100<

83.5-

Propagation Pass Length
(km)

17

69

65

Propagation Loss in Free

- Space ;. _ (dB)

129,1

141,3

140.8

Profile Map - '

. Fig. III-3
 Fig. Ii-4

_Fig, MI-5
Fig, II-6

-Fig., HI-7
~ Fig. III-8

.| Clearance” -+ °

- no problem -

hefho = 1. 8(K=2/

no problem

Remarks




Table III-2 Calculated Figures of Various Fundamental Factors
on Each Section (No. 2 Route; Plan-1) :

K=4/3

Name of

]‘_temv Site

Mt, Cubi

Auasc Wfast

G. Daleccia

‘G. Ades

Altitude {m)

1, 500

1, 100

.1, 770

Antenna Height above
Ground {m)

10 10.

10 .10

20

35.

2,570

Effective Antenna
Height {m)

506.5 | 146.4

47 448.9

Included Angle between
Directed and Reflected
Waves *}

0,48

1.66

0.68 0.07

Attenuation of Reflected
Wave due to Antenna
Directivity {dB)

1,3 14

2.6 0

Shielding Ridge Loss
of Reflected Wave
(dB)

Distance from
Site {(km)

27.2 7.8

67.8

Classification of
Condition

Field

Field

Reflection Loss
{dB} -

Reflection Point

Altitude (m)

Effective Reflection Coefficient

960

1,060

Total Loss of Reflected
Wave {dB)

21.3

7.3

Pass Difference be-
tween Direct and Re-
flected Waves (m)

4.2

0.56

Distortion (S/I)cg
{dB)

Difference

Pass

76.8

96.3

100<

Length

Propagation Pass
‘ (km)

35

15

Propagation Loss in Free
Space (dB)

135.4

147

'67.5

141.1

Profile Map

0

Fig. HI-9 -

Fig. II-10,

‘Fig. TI-11
" Fig. HI-12

Fig, III-14

Fig. OI-13

%
1

Clearance

no probiem

he/ho=2(K=2/3)

he/ho=1. 2{K=2/3).

Remarks




Table II-3 Calculated Figures of Various Fundamental Factors
on Each Section (No. 2 Route; Plan-1)

[

- - - K43 -
Name.of G.Ades | “Col"l.ﬁbi West Dire Dawa: Dangago
Site )
Item
Altitude {m) 2,570 -2, 800~ ! 1,207 2,280
Antenna Height above ' :
Ground {m) 35 10 10 . 30 T 10 .
Effective Anienna
Height (m) ~-36.5 156.7 | 1,545,3 | 27 —133.3 g64. 7
Included Angle between
Directed and Reflected: - .
| Waves - ) 2.5 .0.1 0.1 5.9 11.4 0
,§ Attenuation of Reflected .
;g Wave due to Antenna
‘o | Pirectivity . (dB) 2_3 0 0 23 22 0
9 ;
U |Shielding Ridge Loss
a of Reflected Wave
.g {(dB) ' 38.7 35.7
o - Distance from .
o E| site (k) 9.9 | 34.6 | 30.5 0.5 0.6/ 14.9
o5
P |Classification of .
9| §| Condition Field City City
E § Reflection Loss
‘aﬁ* 5 (aB) 6 14 - 14
“|altitude  (m) 2, 200 1,210 1,207
Total Loss of Reflected
Wave {dB) 67.7 37 1.7
o | Pass Difference be-
S tween Direct and
g Reflected Waves
§§ (m) 16.6 2.1 13.9
& A Distortion (S/Day
. (@B) 97.7 a7 100<
Propagation Pass Length
) {km} 44.5 31 15.5
Propagation Loss in Free }
Space © {dB) 137.5 134.3 . 128.3
Profile-Map Fig. III-15 . Fig, mI1-17 Tig. T1I-19
. Fig. I1I-16 Fig. 11I-18 Fig, III-20
Clearance he fho=1{K=2 13‘) he/ho=1.8(K=2/3)} ! he/ho=1{K=4/3)
Remarks




Table III-4 Calculated Figures of Various Fundamental Factors

on Each Sectmn {No.’ 2 Route; Plan-1)

Name of -

Iterm Site

Dangago

Harrar
West

Altitude (m)

2,280

2,053

Antenna Height above
Ground {m)}

10

10

Effective Antenna
Height {m}

207.5 .

12,9

Included Angle between
Direct and Reflected
Waves )

0,06 -

0,94

Attenuation of Reflected
Wave due {0 Antenna
Directivity {dB)

Shielding Ridge Loss
of Reflected Wave
(dB)

Distance from
Site {km)

-23.5

LB

Classification of
Condition

Field

Reflection Loss
(dB)

Effective Reflection Coefficient

Reflection Point

Altitude {m)

2,050

Total Loss of Reflected
Wave {dB}

Pass Difference be~
tween Direct and
Reflected Waves

{m)

0.2

Difference

Pass

Distortion (S/I)qg
(dB)

100 £

PI‘Opagathn Pass Length
(km)

25

Propagation Loss in Free
Space (dB)

132.5

Profile Map .

" Fig. II-21
Fig, I-22

Clearance

no problem” °

Rema‘rks

K=4/3



. Table HI~5- Calculatéd Figures of Varicus Fundamental Factors

“on Each Section (No. 2 Route; Plan-1)

Name of

.4 Htem Site

Adama
West

Nazareth

Altitude

{m)

1, 840

‘1, 650

.. Ground

Antenna Height above

10

20

Height

. ¥ Effective Antenna

'{m)

fm)

199, 2

20

Included Angle between
Directed and Reflected
Waves' )

0.6 5.43

Attenuation of Reflected
Wave due fo Antenna
Directivity  {dB)

Shielding Ridge Loss
of Reflected Wave
) (aB)

Distance from
Site (km)

3.6 0.4

Classification of
Condition

City

Reflection Loss
{dB)

Effective Reflection Coefficient -

14

Reflection Point

Altitude . (m)

1,850

Total Loss of Reflected
Wave {dB)

35

Pass Difference be-~
tween Direct and
Reflected Waves

{m)

- Pags
Difference

Distortion (S/I)ey
. (dB)

100<

Propagation Pass Length
. {km)

Propagation Loss in Free
Space (dB)

116.5

Profile Map

Fig. I11-23
Fig. III-24

Clearance

no problem

Remarks

K=4/3



Table III-6 Calculated Figures of Various Fundamental Factors
on Each Section (No. 3 Route; Plan-1)

K=4/3

Name of

Itermn Site

Addis
Ababa

Mt, Furi

‘Meki North

Zuai
West

Altitude {m)

2,400

2, 800

1,720

1, 750

Antenna Height above
Ground {m)

30 10

10 10

10 10

Effective Antenna

Height {m)

54.8 421.8

784.1 19.8

34.1 17.1

Included Angle hetween
Directed and Reflected
Waves ®)

2.81 0.3%

0.03 | 1.25

0.18 0.26

Attenuation of Reflected
Wave due to Antenna
Directivity {dR)

20 0.5

Shielding Ridge Loss
of Reflected Wave
(dB)

15.5

Distance from
Site {km)

Reflection Coéfficient

73.3 1.7

20,1 19.9

Classification of
Condition

City

Field

Water Surface

Reflection Loss
(dB)

14

0

Reflection Point

Effective

Altitude {m}

2,375

1,710

1,630

Total Loss of Reflected
Wave (dB)

34,5

15

15.8

Pass Difference be-
tween Direct and
Reflected Waves

{m)

2.172

0.4

0.1

Pass
Difference

Distortion (S/I)cyg
(dB)

94.5

100<,

lo00<

Propagation Pass Length
) {(km)

17

75

40

Propagation Loss in Free
Space (dB)

129.1

142

136.5

Profile Map

Fig. II-3
Fig. II-4

Fig. 11-25

Fig. II-26

Fig, Im-27
Fig. 1-28

Clearance

no problém

hel/ho=1. 7(K=2/3)

no problem

Remarks




Table-Ill-7 Calculated Figures of Various Fundamental Factors
on Each Section {(No. 3 Route; Plan-1)

Name of

ttem Site

Zuail
West

Abara .

mane

Shashe-

Altitude {m)

1,750

2,280

1, 960

Antenna Height above
Ground {m)

10 10

10 20

Effective Antenna
Height (m)

81.2 } 328.6

325.8 20

Included Angle between
Directed and Reflected
Waves )

0,42 0.1

0.25 4.2

Attenuation of Reflected|
Wave due t0o Antenna
Directivity (dB)

Shielding Ridge Loss
of Reflected Wave
{dB)

Distance from
Site - {km)

17,9 71,6

8.5 0.5

Classification of
Condition

Field

City

Reflection_ Loss
(dB)

14 -

Effective Reﬂectiori Coefficient

Reflection Point

Altifude (m)

1,660

1, 960

Total Loss of Reflected
Wave {dB)

34,1

Pass Difference be-
tween Direct and
Reflected Waves

{m)

0.6

1.45

Pass
Difference

Distortion (S/Deoy
{dB)

94

100 <

Propagation Pass Length
{km)

89.5

Propagation Loss in Free
Space (dB)

143.5 -

123.6

Profile Map

Fig. II-29
Fig. III-30

Fig. Til-31
Fig, 1I-32

Clearance

no problem

Remarks

~r

K=4/3



Table III-8 Calculated Figures of Various Fundamental Factors
on Bach Section (No. 4 Route; Plan-1}

K=4/3
Name of Addid . . Gumbi
: Mt. Furi Waliso North
- Ttem Site Ababa South
Altitude (m) 2,400 2, 800 2,400 2,230
Antenna Height above
Ground {m) 30 10 10 10 10 10
Eifective Antenna ’
Height (m) 54.8 421.8 483. 4 210.5 335.1' 84.8
Included Angle between
Directed and Reflected
.| Waves - ) 2.81 0.37 0.33 0.75 0.35| 0.63
E Attenuation of Reflected]
9| wave due to Antenna
tﬂ:)" Directivity (dB) 7.5 0. 1 0.1 0.7 0.2 0.3
<3
U | Shielding Ridge Loss.
ol of Reflected Wave
k3]
é . iDistance from
E g| Site’ (km) 2 15 51.6 22,4 ) 55,1 35.9
‘:; Classification of
2| 6] Condition City Swamp Field
E‘ 2 |Reflection Loss
g o (dB) 10 2 4
a1 s .
Altitude (m) 2, 375 2, 10 1, 800
Total Loss of Reflected
Wave (dB) _17.8 2.8 22
o | Pass Difference bhe-
o| tween Direct and
&1 Reflected Waves :
% ‘.3 {m) 2.72 2.75 3.58
A R | Distortion (S/I)-g .
(dB) 84.1 69.3 83.5
Propagation Pass Length )
(lm) 17 74 91
Propagation Loss in Free :
Space (dB) 123.8 136.7 138.5
Profile Map Fig. III-3 Fig. II-33 Fig, 1II-35
Fig. -4 Fig. III-34 Fig. III-36
Clearance no problem no problem no problem
Remarks




Table III-9 Calculated Figures of Various Fundamental Factors
on Each Section (No. 4 Route; Plan-1)

K=4/3
N Gumbi . .
amesaifef South Nadda East Giren dimima
Item
Altitude (m) 2, 230 2,240 1,960 1,680
Antenna Height above
Ground {m} 10 10 10 10 10 20
Effective Antenna
Height {m) 93.2 76 432.5 211.6 288.7 20
Included Angle between 1.4 0. 14
Di d and flected . .
Woootedand Relret*dl 62| 6,57 | 0.45 | o092 | 044 | 6.0
§ Attenuation of Reflected|
é Wave due to Antenna 2.5 o
3| Directivity _ (dB) ~0 | “0.4 (0.3 1.1 0 18
Ul Shielding Ridge Loss
o of Reflected Wave .
:g {dB) 34.1/24 6
Q .
@1 , |Distance from 14.9 43,
E £} site km) | -36.1| -3l.0|36.3 | 1.7 | 47 | 0.3
n; Classification of
E gt Condition Field Swamp City
-
E—’: O|Reflection Loss
E 5 {dB) 4 3 10
24 .
Altitude (m} 1, 840/1, 980 1, 740 1,680
Total Loss of Reflected
Wave (aB) 40.6/28.4 9.4 28
o | Pass Diffcrence’be-
2 tween Direct and
&| Reflected Waves
E%«, (m) 8.3/2.1 3.4 2.3
A O Distortion (S/I) )
: (o 87.6/99. 4 71.9 97
Propagation Pass Length
. (km) 58 54 5
Propagation Loss in Free -
Space {dB) 134.6 133.9 113.3
Profile Map Fig, III-37 Fig, III-38 Fig., 1I-41
. - Fig. III-38 Fig. II1-40 Fig. I-42
Clearance hefho=1. 3(K=2(3) no problem no problem
Remarks {Down ward
Up ward)




2 Jn 7:4'1:»(]'2("—:‘4/3’, K=2/3)

-85~



lUHMﬂWTTTTHUﬂHﬂWUﬂﬂUWlIWWTTWIWUWH!IWTIUIIIIII"
lIIllﬁﬁllﬁﬁlllllIlllIIWWUIII!WTUUWWWWIIWUIIIIIIMI
(77711777711 T T T I LTI T
‘HUWTIIIllﬂlIWHIWUWTWIIUUWTHWTHUWUUWT’l’l”lllllﬁ'
‘ﬂ’;ﬁl’l’lﬂlﬂﬂlﬂl’ﬂl"‘WWHUWWUWWWTWWWWIIIIIMI’
lllll 7 T
T L T T
I T T

2800

Mt. Furi

]
1|
o S

———

20
Addis Ababa

Altitude

]

17

2400 m

yai

10

(K= 4/3)
..74

Distance (km)

\\\\\\\\\\\\\\\\\\\\\
LT RETE AR ALY

.—-‘“

Fig. -3 PROFILE MAP

\ TALIL RV AR LR

1\
PRUVLER VPR TR LR ALY

\\\\\\VY\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

UL LR EEEE LT ERTERREITER AR R AL AAAA
‘I!IIlIllIIIlIll“l“IIlﬂﬂﬂlllﬂﬂlﬂlﬂll!llﬂﬂlll‘l‘l
VLA HL LR VAL ARG

AN
1111115111511 111A1ETTEERLAEARAR AR RRARANRNAL
‘n!I!!l!l!!!!Nl“N!!!S!!lﬂhﬂHﬂﬂﬂﬁ!‘!ﬂ“ﬂﬂﬂﬂ‘!ﬂ!ﬂﬂ!ﬂ\

Altitude

(E)

1900~

{10

Antenna Haight

antenng Height 30 m



WG B DLy WUGE" IOeH DuusIuY
”” UCEEEI MY wyTT T WTTTEGRE T T ORMNIY
””MI AW IN = DDAV SIPPY
NN
”ﬂ”[””ﬂl (wy) 99ubisig .
N R R R |
AANERESS %
R |
MMMMMMMM MMWHHMWHWUHI!J 0z o 0
RN N e e e e — T
”””””MIGIIIIIIJ ”HuulfHHH%HHHHHr:”ulhﬂﬂuffuuﬂun o O g
mwﬂmmmmm NN RS o 1
S NN SN AR AN ssassaes o
”II””””I A A A A A B i e e S o
A A My e A i T
N e
N R R SEEss
mmwmmmmm R SE=css
A N N N A N n s e
ﬂ”llllﬂﬂ N A A A A S e S e o
mmmmmmmm NSRRI e
NN
//HHHHH!HIHHHHH o 0
wﬂwmmmmm RS B
RN R SrEssE
Iﬂ”ﬂllll AN R Ay B o o 5
R R R R RS A
N AN AN N NN e v B B T
SRR SSE==c
R mmmmnmmnmnmmmmmu” AEREEEEEs
S gy gyt gy N iy 7 o
R N e i A e e o
’ /ﬁmmffﬁuuuuuuu S
SSSSSSSSsS o
~1 g o Sy

dVIN 311408d

NN

ANANANANANANNENY
ANANANRNRANAN

AN
ANNNNNNY

ALRARANY
A

A\

OV

\Q\ JLALELEERERRRRNANANY

AMATANTEERAAAEA RGNS

NN

AUV A

A T T T T D L A

AALAASATEEHHAEEE R AR A E VA EA A SUAS A
HAMMMATT TG EEATARSERAR VSRR AN

008!

0002
00!e
0022
o0e2
00r2
Q052
009¢
00

0082

AL

TEREEEEREEE T EEEE NN A R A MM A AN ANAN

IASI1111TA1L1L1LELEELLEETELERLLEELEA RS LR RRRRRRRRRRA

ANNNNNNN
ANNANANRNNN
ANANNANANNAN

ALELH1EE T 1T E A1 FHEAEAHAAEAASHAARRRRANAAN

AANENNRNARNANY

ALLL1ENALLARER RN

ANANNNNNRNAY

ALY

\{{{{\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

NAT1T1111S1S1ELEEEEEREELEELELULELAREERNNNRRARNANAY

AADAM NN

ALILILRARARAN

NST1T11L1EEEEEAEEATENANUNANIRRRALRRNANY

\

\D\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

LY

q-b
!
=
k=
L

00ee

(e)



Fig -5 PROFILE MAP
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Fig.I-14 - PROFILE MAP
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FiglI-15 PROFILE MAP

(K= 4/3)

1/ [/
‘Wﬂﬂlﬁﬂ’lﬁ’lﬂlﬁﬁ'
]

77777777717 I T I T T T

17 T
1?“1’!1”!’1!’!" i
L

/ /
T

P
1B}
[}

I

f

]
1
4

1

AREREN

20

,,,,,,

{

\ Pl

T T DT T PV A VAR LA AL
T O TR LR ERT LA AL LA
‘I‘III“l‘I‘l‘lllllﬂll‘!l!@!“!ﬁgilll‘llll““lll‘
TR NN IR Sann i ninnI IR N R RAR R R AN

10

\ \ \
\\\\\\\\\\\\\\\\\\\\l\\\\\\\\\\\\\\\\\\\\\\\\\\\\\X

Distance (km)

L LR T ETEETTREEETLETTTRETTRRE TR AR AA MR

TEEELLE LTI LETETTTTERETT IR AR AR ALY

LT TETTLEEEEPER R ERTETTRAE AR AR LAY

AL PE LTI TR R EEEERAAR AR AR LAY
~ YEESSEEEEEETEETREEETETTEEETETEREEEALEA R E A
~ YESEERTTEEREUTEETEITNTETEEETEREEET R AN

Collubi West

¢
e

G. Ades
Altitude 2570

LSS EEREEEEETEEEEEEEEEEEERE TR AR R LA MMM
TIT111111 11111111111 1AET1TTTLETTERLERARRANNARANY

‘nﬂNRNﬂ!ﬂnNRnRRﬂﬂRRRNH!!!!Nﬂﬂ!‘!ﬂ!ﬂ!ﬂ‘!ﬂﬂﬂ!ﬂ‘!ﬂﬂ!\

2800

Aftitude

m 44.5 kn

3000
2800
2800
2700
2600
2500
2400
2200

23

(€)

2100

2000

m

10

Antenna Height

Antenna Height 35 _m



/1L
LI

s

[/

[/,

S
/7/

4

L
I

A@?ﬂﬂﬂﬂﬂﬂﬂﬁﬂ?
LTI i

74
114

4

//

//
LI
[/

£002

woTTE T dubisy ouusluy wWTEET Wb ouusjuy \\
W TGGEE TP i ER WTTGIEE WY - h 22
(oM LTI e J—— s6pY ‘9 Z \“ ool2
NN , \N“ ““ A
”””ﬂ ( F_v__v aouD|siq “ ““ ““ 00z2
NS - A
NRRRRRRRS % < o AN \“ cocz
[~ A : \ﬁ\\
HMMW,MMHUHWMUﬂf os o O ““
[ -1
e o _PERE A oo
A gy g gy I O N S o Y O o s 0 o s g s 5 %% \\
////////:!./.I..:ffi:[”l.if 1] O O W Y TR e O ot I 0 8 s g g g I 2y \\
///////l/..lll..l/:.l..ll -~ .y [ — T .\\\\\.\\\\\\\\\\ A1/ \\ Qose
///f///;lf/..lf/:l..l:lf”llrf L[] 1\.\\\‘\\\\\\\\\\\\“\\\\\\ 1] \\
AR g g gy M g [ D T o o o o N e e 9 5 1 \\
R A g g ] i A o W g 0 8.3 8 o 0 g i s s 20 S P %%
Ry gty gy I / O 0 I O g O o i i e g e 17 \\
AN N g g g Ny T By f o I g OO 8 o 2 2 8 8 g e K S M s S P 2%
N Ay g g g L — YT o e e e 5 1 \\
Ry N A g gyt g R VI O e 8 e o i g W 8 g s S S S 5 S 1 \\ 002
Ry g g g - O o o O LA % \
//////I/I//f!/:llllafll me — T \\\.\\\.\ 1 \\
N gy I A f I g I O g i s 5 1 o s 0 0 o 5 2 s 27
ARV N g gy gy e ] f N D O g Rt 1 1 g W 2 0 9 17 \\
////I////..I.IIII..I.II:I;I!IIII — I LT I gl I g I \\\\\\\.\\ \\ \“
A g g g N i ] B e o Y s s s 5 0 5 P S \\
/,///.////.I...I:ll,l.illl ] — |t [ 1 I g o S \\\\\\\ A \\
./././///l///:llllflllfrll..lril R gy | \\\\\;\\\\\“\\\ LA A 17 \\
g g B gy oty O o s = S S o s s S S S \\ 000%
N g i e o = B L s P 0 % S S P AP %
//././r///f!ﬁliill..ll.l.ll..flr N \MN.\..\\\\.\\\\\\\\.\\\\\\ \\\\
RN i ey Ny Mgy T gy Y g A LT — \il\\\\\\\\\\\\\\\\\\\ \.\\
AN ey e - 1......\...1...\\\\\\\\\\\\\\\\\ \“
////I/I...IIII.I.. S ey S g, R Illlll\..\\,\\\\\.\\\\\\\“\\\\\\ 1]
. N ) gy gy o gy gy et | I R T g I e I \.\\.\\\\\ﬁ\\
ﬁﬁ//HHH/HH!HHH! am o 5 8 s 2 2 0 o2 1 s s g
NN AN e g e L L s £ 0 5 o 1 5
- 1 =T 1Tt
SRR |
—m Y
1 -

|
=
A=
-

N 3714084 9}

0.
<

- (&)



Fig. li-17 PROFILE MAP

(K=4/3)
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Fig.lI-24 PROFILE MAP

Distance (km)

A\
JLNANY TR LT TR ETR PRI E AR LA AR R A AR

TEUTLETEREREEEERE TR TR IR AL AR RAA A A A AR A
LUEE R T TEERERTEEETEIEEE TR AR A LA AR AN

LEUEEAEEE TR SRR SRR AN AN \\Q\\\\\\\\\\\\\\\\\\\\\n

ILETEEEITEILESELTISA1ELHASEEHLILEELALELLLLSAARARRNRANN
LEITHIITEH1HHTHELTAT 1A EHTEHAEARASEHARA SRR AN
R T R R AR
T T TG R R
‘\\\\\\k\\\\\\\\\\\\\\\\\\‘\\\‘\\\\\\\\\\\\\“\\“

Nazareth

K Altituge-- 1650 ___

e

g
Adama West
Aftitude __ 1820

TR TR R R R AR AR R LAY

NN
N R T R R T R T VAN

4

ANANY

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘.\\\\\\\\\\\\\\\\‘\\\\\

m

.29 .

Antenna Height

Antenha Haight __1Q_m

\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\

o . O
g 8 o

o O

. Q
S

2000
1900
18
1566
1200

(€)

O
- Q

.0
8



i1
O dubioH puualuy
w—
01 uBieH ouuajuy

EIIII]
D2l tPmliv
oGy M
0]
o8e epalily

yldoN 143K
mn' 1an
SSSSSa hna
l’”ﬂ‘HJJ
RS Seamam
"'” g ”ff....”.”l 08 (w
" o up
nnﬂﬂ,u SR o sl o
~o 3 IHHF” i ov . %=1
mnﬂﬂnﬁ ,HIIH1HIHJH 02 0 h_\““““
SNNea N e L e 1 8 \\uj\u e
SEES mllumuﬂuﬂuﬂmuf B mmmmnnnn, = ““m““ ’
SRR H%MHJHJH. 111111 1 S=SSsess - \“\““
AN A R P o e 00
nﬂnl_m Huuﬂuuuunf T ] nnnnnnnu 5 m““““‘.m
SSSSES SSSSSSsSee EE==s EssEcsss: iCZze2ce
ﬂnﬂn = HHHHMHHHHH I nwnnﬂnmn m“m“““m 002!
Shas = qfufufurmnu —CEEE e =z zeszezk
mmnnuuu HHHHMHHM”, - nnnunnnn Z m““m“ L
llllJ‘H II!HIIIIHI% S EEEmEEEE e Hnunnn\\ T
”ﬂﬂﬂﬂ T HIIIIHTHIJ o e o o \\\\\\ﬂ\ “.“““““ i
SRR S S EesscccEEEet SESEEes 22227 000z’
”"' ) r.rrrr..rnjll.lfrll. IIIII el rll.ll.i\i\ .\\n\..\\\\\\\\\\ - \\\ ““\‘ e T
] A TIILIIIJJ ] 1 =1 S o e Se s
””' -y ll..n-.rlrr.ffll...lw..rlll . T l.||..|| frerd l\\\\l\_\““ “ “““‘ Pt
m nnuﬂﬂu = .HHHHWHHWHH; N S S=ssEEEs e ““m““ Govz
3 ﬂﬂuhmm % mmumuuunnn mE— mmmmmunw = “m““mkxt
] ’”"ﬂ" -] Fl”r.......”..l”u..l e \\.\\\\.\“ "y \\\\\ 4062
" N SN -~ ‘lifrlllfli e o i \\\\\\\\ Sessess
¢ .-.”" ~+-] ..-.l....f.ff.f-.lll — 1] : .ul‘\lyn \\i\\\\\\\.\\‘\ ™ ““‘

. T N gy S g S l!r!iHJH i S \\\ﬂ\\\\n 1 \\\“\ -
.\ R gy oy Sesa o \\\\\\\H T “\\\\ oz
- - -HHIHHHHHHH e HHHWHUMH 5= \““\“ 0%
w SEEssamam L F HHHHHHU\ \‘“\““\

1 SSSSSEfSs e o
I et e e Hnnnnnuw \“,“\“\“,;Wm
RESSS e HHHHHHWN Mummmmm
I.|l|”||I.H..II.I|I .\\\\...\.\\l\\\.\ - O
leﬁuui-HHHnnnum o “n\\_;;5¢
1 EeEe— - I

dVv

(8)



WO ouuslny

Wby ouueluy

SPRINIY  wy

0082 = epnilIY ’

1147144

(1L

Q
=]

7777 L L L L S
(/4
L i

L,

4

41 7777777777777777 7777 1771 T T T[T 7 7L

177711

/////////////////i/////////////l/

/
/

///////////////////////////////////////////////////

o

[//

[I1111]]

i
(I

]

ring W

(W) 9ouDisIQ-

AALALARAATARRRAAAN
AMALLLLRARRRANRAAN

JALLLHLERANEERRRRRRRRAAY

\
IN111111 111 HFE1HAA1111EAESAALHRRIANSRARANRSARAAA

SRR E R R SRR RN NN N ARAAAY

AALI11T11LLHHLEEALERERERRRRRARRRRRERANY

AN N AN
ILEETETEELHELLA1 L1 EHHEHALREELEEELARRRRRNARRANSRAAY

ALL1H111111TTETERASEA SRR
AR RNV VR

JA1LELLLHARERRRRRNY
AN
ANNNNANRANANY

NN

ey
, ¢ nu““
Q9 or [s)=4 ] \\\\
’Jl.l....ll l..l.llUlll_\\\\ gl
N lll*l\ o LA
e o N [T 1 \\\
rf-.l.ln” |I|i|l\|!.\!.1.\\\\.\ \-\\\
rt=—e] -|l-l.l.|.|\l|\.\\\ _\\\\
i "]
i "1 |1 \\
! IR 111 11 ]
— ] ]
i | [T L1
—_— -y — |-
N aw P e o W 1
Ny I S gt I gy A
e SO 1 1
] et | - |1
- | L~
== . . \\\
. .II..I.\...II..\\\\\.\\\ \.\
T i gy o P g st
] ] II.II.\-I\\.\\\\\ .\.\\
]| TR e oy O \\\\
T e 1] P
1] 1] ] \\\
- | S Sy [+
] DO I ey oy W S 1
I e R |11 Il\\ _\\\
- I e 11
— .II..II!.\!..\\.\\.\ \\\
™ L1 N IIl.|l|.|‘\||\.\\.\ \\.
rl-...ll..ﬂu-l. - _— — ]
s - - \l..\\.\\.\\ \\\
Sy gy I . A O g W o o g 8
Pt ~ | LT \\\\
N T TS T
1] ll\ll\.\.\“n\\ \\\
—w T
3 1t L
] I e g I ey \\\\
] .||:II|-I|..||I|..|\..\|\\\\ \\\
———]-__| l.l..lulllxu\\\t\l\ \\\
e B I T, o W \\\\
i s N |I|||l..||ll||.‘\\\\.-\ \_\\
T .II...|||.|.-\\|.\.\\\\ \\\
1~ I I e o W g
1] \Illnu.l.\l.\\\l\ \\\
e S _.I.l||:||_|||‘\\-\ \\\
.l.l.l.l...ll.. ||I|I|II||.\ =] =1 _\
B =] . g \\“\
— ||.l..|.|.|||.-\\|l [
- o
o1 e o

dVIN 311408d 92-T0 D!

ALRERARANY

I AN SASNAAS s
A R VRN A ML

AN\

A R R N AN VW
O AN

ANANNNNNN
ANANNANNN

ANAANNNNN

INANANANAANANY

oor

008
oozl
009
0002
0ore
0o8e
0o0zs

009¢

00o0Y

(€)



w g ybjey ouusiuy w o7 e Duusjuy

WG] SN  wTGy W ozzi PMNW
159 Ionz _ T 4JoN DN

CQol

A\

LSS EEEEETEETEETTEEERTE IR EE TR A AR

3
VAN

ool

A

LEEETLELEEETE TR RE R R VA

\ )

ATRRAANAN

(W) 8ouDysiy

VAN

UL T EEEATERTETEEERTETEETE AR A M

O£ oz ol 002l

[/

LTI T[] )
[T ]

"WIW%"I%F
NErrrnIr NN NRRn Ny

[/
1T T

i

/
i,

11
HLTRTAN!

|
l

[/

"t
I ——t—_]

-] -
™t -
i

00¢gl

P

PPV RR A

LIV

1]

T

ATTIRR RN

T

oovl

—
- —
]

LU ARV

1111

—

FRNRNREN!
[RERERRARERRN

!

~1

(Il ]

g o gy folel]

— R —

.ll..l.z.fl;nflll.
e —

FRLRLPRRLA TR LAY

AL AL ALY

ERRE]
11D

/]
[/

I
|

.

[T/

[1111]]

.

PPV E R R A

IR RRNNAN

]

EnrEni,

|

|

A

\
\

!!!!! 0091

\

L]

|

LIV
LI LT TR VA A A AL AA A

LLE LR AR A AR A
L LEEEE LR LT EEITERTRTEEREEEE I AR AN

ERERENERRNERN

]

T

|

-

[RRLEIRRRRTNRN NN N R NN RN NN RRN

TRUEEL LTI R LA A\

IEERRREN

o[sFAN

i

A

AN

=t}

\

oQel

!

VLA
RTLERRETRAN
ALY
VA
ATRRRRRNNNAN
ALV

i

1]

-

—
—

RIRERNERAREREN

IR REREREARNN

[T

(]
(]

1171771
/7]
7
NINNRENN

—

1

T

(ATTRNRARAT RN

LT
ALY

A

!!!!! 008!

1A

[
-]

(]

A

\N!!l!!!NiﬂﬂﬂNI!!!!I‘!I!D!Nﬂﬂ!‘!ﬂ“ﬂﬂﬂﬁ!ﬂ!ﬂ\

0002

T
] N
— I et S

=
b |
"t

[RARENEA!

[t

(1L 1]]

RINEER IR
ITTRINRRR R RNAY
(TREARARNNRY
TR
JLTRER RN
VLU VAR VA

1

PIITRAL ARG

"

/
/
/
\
O N L

HENRARD

IR LRE RN RN

\

il
i

(/v =)

d¥YW F1i408d (2T D4

)

(



000!

1144114/
11111

L

LIl

//

/L7
LI,

LTI 14

L/

NI 14

L

/L
/4

i
i

AT
LI
(L

WG O Duery WG WONH Duusiuy \\
WTTTEE LT PNV wyT T T WG eI ““
jsem 1007 — YJJON 159l \ ““ 001
, L]
(W) 39UDISIQ y m g “m ocz!
ﬂ/ CL \\
T~ [ L
R 2/ - 5227722277
RS e Pcr2222275%%% /i
[ ' gl Pt [ i
SRR SRS o O
A N A S o 0z ..mo_\nnnn«u\nuun\\,\mvv“ A
A RN g g e et B o o o s 8 L 0 s o 8 S S P AP DS,
////....IIII!IIIIII T 1 1\\\\\\\‘\\\\.\.\\\\\\\\\\ \ 17 \\, ey
NN Y gy gy g g e e B 8 S P PGS AP 7 ,
NN g v e I e o 55 o 52 . S L A AR G AL Sk
NN A N g g A gy e iy o o o 5 550 5 5 o 1 8 9 9 50 557 \“,.A
S N AT A A A e vt e o e o S S B AL
Ry iy gty e S e P S E LA 5 \“
AR g g e TR S Y s 0 I e g ‘\\\\\\\\\\.\\\\\\;\ \ 4 \\ R
RN N g gy o B e e o o S S AR ALY \\
N N g g g e gy o I I I g o % s o 2 o o o Bt 5 0 s g 2 \\
POVt g g gy e 0 i I 8t 8 s P 0 8 o o 050 “ 7 \\ o3
NN NN - . e o S e S S S S B AL A7
RN g My N g iy TR Yy e o Y B e, g g O IO e g IR 19t s 05 0 9 R U % o L \\
SRR T N o B Wy \..l..\..\l\\\\\\“\\\\\\\\\ \ ] \\ '
A N Ay gy gy et 37 i o 0 5O g ot o I o g 5 0 ol ol i s g U O o 7 “\ 0002
NN VA S o e e e e I e o S P 8 e S P2 L P
s I - == .I.M....\ 4\\\_\\\\\\\\\\\\\ \ 29 \
R g g gy g i gy e e e e P S S S L AN
RN gy Ay gy Y g Y S s s e \‘\
] ] ] =t ] L) gy , 4
SRR e e e
SN NSRS aNARES B s
NN Ny g iy — 1 e S S o %%
NNy N g I N ] o i o i e g
W///HH!HH! Ry e o — s
SRR B s e 5
N g g gy Y g ey iy —] o I g o g I o g o
/WHHHH e T T
f 1T 1 T L
L] -
Ir!....”..llll..ll 1] .\\\.\\
s —1] -
-

dVW 3T140dd 82-TOA



FiglI-29 PROFILE MAP

(X =4/3)

S T T I T T T T
o /777777777117 71 7 T T I T T T LT ]
AT I I T L T T T T T
(771771717117 T L T T LT LT

AYiﬁ'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii &
lb.ll’l?.!llllll’lllllllll s IRy
[TIN T2 TR L L T A T

LLINT ] l'l%flll'lll"l l'll""ll'll"ll'

ao

lum;‘mmn.mnun"lm:”llm"l .
N N T T T
TN NI LT T

Abaro

ENERERERRREER J.J N E
S NEENENRYH NI RRAYES ~ =
‘ ‘( ’ o —
K 1\ R Ity g
\ - N
\ N
\ \\ -
\ ) EE
AL 2 =
. 1)
AEARRNRNAA] 1 ERIEANURNANAEE o
LI PN R IV L e 2

i o
\ ; - - T, Ty o

\\\\\\\\\\\'\\\\'\\ DL R EA A

LILELEAETA N Y‘\'\}{\\\\‘\\\\\\}'\\}'\\9

: \\
- REELEREETERETRRETUENEEEEEREE SRR RRRR TR A
REETELEEEEEETEEREEETRETETRNTT I RRA AL T AL MM

- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

2280

m,_89.5 km  Altitude

§ 750

Aftitude
Antenna Height

A\

P - ro:r - ::O e :O»\ L ‘.‘.i\“" me‘ '«:-o\;(-:x-.‘wo - “‘",O‘M‘ - \O: w- » O
8 ¢ 8 -8 3 8 £ 8 8§ 8§ 8
R & @~ R-o2oB=ET2 02 3=

Antanna Helght

m

10

10 m



o 2L
(L

0L

N WG NOSH ouueiuy
”ﬂl_ﬁ:%m:-
NRRRE 04 vav
R
/I/I_””I 08
RN
NRRRRRRR
RN
R
AT
RN RRRRRRR
N RRRRRRRRRRR
R
R
NERNRS
RS
R RRARRRRRRRR
N RN RRRR
RS
N RN RRRRRRRRN
RN ARRRRRRRE
N
NIRRT
R
AN UARNERE
N RRNRRRRRRRR
NRRRRRRRRR
YRR
SRR
ENSNNSS
SNNS

wGeE heyy DULBUY

17117

w 0GZ1} —epnijilY
5o 117

~ (wy) 8oupisig -

AN
0
X

o
”
— 0z T8
[t ' ol L]
N e Sy o o T 11
I.-.!.rrr..rl.r..rr!r-.l.. ey tr P \1\\\.\ \\
et T e N A e T T T 4 1.
T s P g o O gy I D et Iy O g e
!...-..I-f ] . I [ 11 - = L1
Ny g W ] I \\_\\\\\\\\\
Ty N gy ety e T n.l\\\.\\.\\\\\\\\
| = b}
i~ 1 [ S gl P ol 1.1
P - =] g IR R R P By
i e ] = L et A =1
l...rrl.rl.-.-. ] Pt 7 =1 \\\\\\\\
== — |t |1
- o | et =] | 1 \\
et e T e o Y I T g U ot I i P
l...-....-.l.-.-....rl.-.......r....l-f-!.fllll .II!I-|I-lI.\|-\1\..\\\\\.\._ \\.
.......-rl...”.lrl.-.ll.r-.ll....l.ll.lulllllv Ll Vm\\\“\\\\__\
U S gy S — |t I Lt P g W
ey T | - Lt ]
P ] [ 1 et |1 —
-
S e O e O Y lll\ll\\l\\..\.\“\“\\\
SO e S Ty S Y s - . \\\\:\\\\\\\
Ny N, i O OO gt O g O O ol o
|
Il_lll-.. ...-VA...:.IJ]..:I \\.I\\l..\\\\.\\\\_\\.\\\\\\
N i = e e B S e o 2
O e T DS Oy g T g S S S ol P
Hll.........Vl..l-....l..lllu! .I\.ul\\.\...\\\\\\\\\\
Ty A s N gy e O T I B ey I I it I g I o
.l-l.lll.fr....-.r.lrrfll.fl.lll. 1!-\‘[1‘\\.\.\\\\.\\\\“\
H...l..l-l..llllllrll.fflll. III‘.-\II\\\\\\\\\\\\
....-!.-.l..”l.-l..-.f.ll.ll.!l. ‘l.ll.l.l\\l\\\_\\\‘\\\\\\.
o e L] .\\\\\\\\.\ L1
..l:l...-..l...-r-.r..lr..ff.-l..ll .Ili.ll.l...l\\t\\.-\.\\\.\\\\
- a.-.l..-.lfl.l.-..lfu. —_— . .l\l\\-\.\\\\ [ -
gy o .-.fl.l....fl.fl. =T 1 {11 \\_\\\_\\\
e -4 | 4 |t AL
.-l-..ll.li..rl...ll:.ll.-l.. 1||.|\..l\\\\\\\\\\\
N e o e s 8 58 s 5
.lll.l.-.ll...lll.rl-.ll.._.l.lill |t l\..\.!\.\\ \\\\\\
[ g Pt T b—t—1"1 By \\_\\\ L1
~ T T T L1 L~
I.l......-..l-.-..lll...-.lrl.l.l.l.fl.. Iull.ll\‘\.l\.\\\\\\\\_\
r-.f..r-.f i~ | — g B \.\\ | |~
nﬁmaﬂ. — o I O e o I s
= "1 "] [’
— -
T 1"
e il L swne=?
———] el
o 1l

dYIN 314084 O¢- O

\
111111 1111111111111 EHEEEELALLLRERASRARASRRASRRNAY

\
27
Z2%7
\““Wm
p522%%%
P25522%%%
25%%2222%%
5227275757
mwmmmm“mm“
SE5222227%
£092724%77%
A
PEPLALLGAY
8592224977
8592220577
S5522400 %7
\\\m\\\“\\
PEARALUGTY
mmmmmmmmmm
B! A
2827577772
BRFLALG27,
£82%55224%
prP7 et 0277
PILLLLLILY
PeIR 2NN LY
S PLEE P2
0L 2220527
82292272227
o
§2922222%%
P2 2552%%
PIoLAENG2Y
2222222527
2227729277
e
P27
22222422%
PRPLL 597,
E2P22%Y
P2 2705
b
oy
27
22

00€!
oovi
00s!
009!
0oLl
008!
0061
0002
0012

002

Q0ge

(€)



PROFILE MAP

Fig.IL-31

(K= 4/3)

(7777777777777 717 7] I T T I I S
IlllllllllllllllllllIlllllllllllllllllllllllllllll
[/{] 771177 I T ]
llllllllllllllllllllllllll’lllllllll [T}

[111/]] ’I I TS
(111} illllllllllllll I ] ]

m

' l’llll’llll g
T T T lll'l'lllll"lllll"

1960

'll'"l"""'lllll"'lll'l'll"'l’ II’I""I’I I’
T T
T T ]

Shashemane

Altitude

8 Im

m

| ANERINNNNN NN ERENNREN INENEE!

Abaro
Altitude 2280

10

J1Y
N
Y

| |
P e T R LR

|—
| —
—_—

Distance (km)

lllIIIllllIIIIII‘I‘IIllIIIIIlIIlllllllllllllllllll
TR RV R AR EAR TR AL
lIIII\II‘IIIIIII\I‘IIIIIIIIIIII“IIIllllllll\llll‘ll

VN \\\\\\\\\\“\\\\\\\“\\\\\\\\\\\\\\\\\\\\\
LR LEERAETETRE AR LRV AR AN
LLLELEERE LA A \\\\\\\\\\\\\\\\\\\\\\\\\\\

VAN

i

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
TLLTLLEEREETELEETELEEERERE TR A
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
LLLLEREEEE T EEAE T HERER LA A AL A AN \\\\\\
LSS LT EELETEEEEEE AT HEERE LR TR ARV AN
VLA AL \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ :‘

2800
27

2600
2500
2400
2300
2200
2100
2000
i9

1800

(€)

20 m

Antenna Hekght

Antenna Height 1Q _m



/%
7777

N
w
NN ~5%"
M”” s#--m 14Dt
I””” 095 ouusiuy
”M” oc_“.”.--ou_..
””w I/ sysp p
mm” N & o
””” ﬂﬂﬂ I eoﬂ%i
NN Hﬁﬁﬂ o8 ou
””I ////H ‘ 527 usju
N N /,/,//// o opn v
NN J )
III // // D i1}
III ///ﬂ//U av v
ﬂﬂ/ ﬂﬁﬁ/ﬁﬁzﬁ
A ﬂuumnnuuu
/II /////////H (
/Iﬂ ﬂ/ﬁﬁ/ﬁﬁ/ﬁ/ﬁ w)
N %W,%mwwmu
] ot
N %ﬁm%ﬁwwmﬁ L
N nmﬂ/unﬁuunuufufm; e *
I”” //////..I:Ir!..:l:!fi”.ff,l..”ll A
II //.////////...fi::f....f....”..l
I //// /...... [~ T T [
N %mwmmmﬁmﬁwn :
/mm /memmmmmmmmmmuuuufu T
~] P ..III...........”” o -
N ﬁﬁﬂnmﬁﬁﬁnmnnmunfff: n\\unn\\ \ \\&mmbo
R uunnﬁﬂﬁunuun/uumuuu \\\nnunnu“nu“\\\“mmgg“\“\m“ i
// // ] o N ffff A — 1] \\\ [ ] \\\\\\\\\ \\ \\ 00
N /////////fl! NN e =5 g2ss \\\\ \\\\\\mw
/UNHHHN/H/NIHHHIHHHI \\\HHHH\H“\\\“W“\\\\\“\\\\\
N ﬁ///ﬁ//HfH/H/J/HHJJ = \H\u\n\\nn“““““““\\\m\\\“25
ﬁﬁﬁﬂﬁﬁﬁﬁnﬁnnﬁunffuu n\n\n\u“u“\\\\\“m““\“\\\\ :
f//././ /!..l....l...../ili.il:l:l 1 .\..\\\.\ \\\\\\ \.\\ \\\ ”
////./. Ny :.i..fi..! — 1] 3 - \\\ -] \\\\\\\\\\\\\\\
///////H///I/Hf!l. ] \H\U\\\.\.\\ \\\\\\\\ 7z 2 \\ 7 Z% \\
nuxxnf/ffuf;;u;; = \\\\\\u\\“““m“m“\\“m\m\\“
/////l///!lIIHH - H\\\\\\\\\\\\\\\\\\\\\\\\oo
NN ....,.......Ii.. ~1 - o \\\\\\\\\\\ \\ \\ ce
[/I/zl..fl.i..ffl!l.lfil 1 \\.\\.\\\\\\\\\\\\\_\\\\\\\\\“
ﬁffﬁ/uu/ff: \n\n\\uu\\\\\\\w\\\m\\m\
ﬁffuffuurf \\n\n\nu\\wvwvmwm\\\“\\\\“
rf;l.....l.!.lf”” .\\\\\\\\\\\\\\\\\\\\\\\\09
IIIIIHIH \\n\\u\\\\“““\\\\\\\“\\\
....WHIIH” H.\\H\\\\\H\U““\\“ \“\\““\\ “\\\\\\\\ 005
ruu;f n\u\n\\\nmvwmwv\\\v\\\\“ e
f 1 \\\\\\\\\\\\\\\\\\\\\\\\\
_-llfarfru. I....\\\\\\\\\\\\\\\\\\\\\\\\\\\\

1 l|\|i1|| \.\\\\\\\\\\\ \\\\ \\\\

L Hnn 1\.\\\\.“\..\\\\\\“““\““““\“““\“\\\“\\ 0092
n\\\n\\\\\\\\\\\\\\\\\\\
||..|.. - \\\\ \\\ \\\\\\\ \\\\\ \\
\\n\n\nu\\uuvwvmmm\vv\“m\“
\\\\\\\\\\\\\\\\\\\\\\\\\\OO

1] 1 \\\\ \\\\\\ \\ \\\ LS
] \\\\\\\\\\\\\\\\\\\\\\\\
ﬂH\m\\H“\“““\““\\“\\\“\\“o
- nuu\umum“uumm\v““\\ os2
- \\\Y\\\\

dv
N
EY
oud 2
o-
o
E

(E)



Illllllllllllllllllllllllllllllllllllllllllllll
IIIIIIIIIIIIIIIIIIII 71T T T T ]
(777777 T 7T T T ]
lllllIllllllllllllllllllllllllllll [T ]

[/11]] 7771 I T T ]
ll [} lll’l’ll’l’lll’lll L T ]
[ T T T
[ g T

m

2400

80

Waliso North

T i i 1 g
R gt oy 2
TR I AT I z
° &
| .
H e o N e © j
M A NN o
O o e - <8
SERRRRYNRANNNNE 5(8
2 R
\ F £
/ \ <
E j \ ¢ £
0 ) \\ Q
& o A A e S
" ow
%

IIIl“IIIIIIIIIIIIIII?Illll“llllll\llllllll \\
T L T A T TP T
IIIIIIIII“III"AII' llll‘llllllll\llllllllIll'.

Fig.II-33 PROFILE MAP

\\“ \\\\\\\Y‘V‘\\“\l\\\\\\\\“\\\\\"I\\\\\\\\\\
DAL LAUA VLAY \I\\\\\\\\\\\_‘ AL LA
\\\\\\‘ ’.’A\\ AL ___\\\‘,!.!.‘.‘ﬂ'il\\\\\\\\\\\\\\\\
L LTV EEEEET UV T LV R VLT R AR AR AR AAAAN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\l\\\\\\
THLLR TR RN AR LELLLEE RN AR AR AN
- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
LELLEEELETEEEETETIEEEEREEREETEEEEE TRV
\\\ LEREEETIETEE TTETEELRTEEIETREE TR AR AR
\‘\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\ AL

10

Anterna Hoight

10 m

Antenno Height



TTAIAT I AL LTI LA LA i 114
TTTII T ST AT AL 1 a A
(L AL L, III[IIIII;)IIIIIIIIII

s
i
S
S
§

do |

2400

777777777777777 7771771777777/ 77 /77777 L]/
/I’I"f"l”llllIIIIIIIIIIIIIIIIIIIIIlllllllllllll
(17777777777 T T

w

'Illllllllllllllll

JT77RI T ]

//////l/////X////////////// e

IllllllllllllllllllIIIIIIIIIIIIIIIIIIIIA [T

——=  Waliso North

m 74 __Km Altitude
Antenna Height

3 o
[/ f® g =
M g SISl %
IERsEEREREI RN IR NI IR RN RN NN RN R R A RRNARNNY) "?' ]
it |
T EEERRRENERN) 1] llll\ fE, T g
N\m N
\ Q.’P n 8
\ x 2
\ ‘\ \\\H\\l\l\\\\\\H\\\\\V\l\\l\l\\\\\\\\\l\\\\\\H\\‘\\ \\IL\J g
p‘[\l\\\‘\\\\\\\H\\\\\\\\HH/\\H\\\\H\M\\\\H\Wo
H\\\\\\H\\\H\\\\\HH\HH\\H\\\\\\\_\H\\\H’i‘\’\"’
Vi

Figl-34 PROFILE MAP

\\
l\\\\l\\\\l\\\\\\\“\\'A\\ll\\l\\\\\\\\\\ WA

-
=
gl

VL e -llllllllll

ATV VTRV VRV VAV NV W o

““‘\““““‘“"\'A“““““““““‘““““\\ N

\\\\\\\\\\\\\\\\\VA\\\\\\\\\\\\\\\\\\\\\\\\\VA\\\\\\
L3S EEEETEEEEEEE VN RN A AL A MR AR A AR MAM MM o
\\\\\\\\\\\\\\\‘k\\\\\\\\\\\\\ AN RUINAN
ALLLLLRRRRANY \V\\\\\\\\\\\\ AL RN R AN A AN

\}\\\\\\\\\"’A\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\

AATLTALI1LEERLRRES RN EETLALELLALRRARARAN
NN A\..m‘\\\\i\\\ \\\\\\\\\\\\\\\\\\\\\\ N

AN Y
ATTIIIIT I TITITHI ST TN R

\\\\\\\\\\\\\\\\\\\\\\\\{\\\\\\\\\\\\\\\\\\\\\\\\\

ANNANY INARNARRRRANAA
AR AR VNN RN RGN N
\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\
A R A N R A VN RV RNV
A A AR L A M MMM NSNS AN

2 8 £ 3 8 8 8 8 8 &

) o o o . o

N

(€)



[/
[ 7]/
(/7]/

lllllllIlllllllllllllllllIllllllllllllllllllll -
7777771777777 1 71T I T L ]
(777717171 T T T L T T T ]

o

1 T T ] )
[ T
7 T T

(T ] A E
(T T IANT ] TY
'll'l"'"llll

',

T
NI TR
TN T T ]
T N T
]
ENERNIRNANANIR

N

/]

] !"'I’II"" [H
NI T
N L T T T
."".S;".lli"_.._."!""'.""'l""l @

T

1

' [N
NEREREERRRERREASNNNRRANN

~

50

(K= 4¢/3)

TR 'ﬂ!lll"l'llllll'l e
O N O
O N

l’f' ; f \l\H EEERN|

N
N
l)
/
'/
/]
/ -
L1
it HIRRREARIIAEN | AT

o .
0

LRRRRLERE

Fig.-35 PROFILE MAP

LV ARNRRRRN

T

THTRVANRRNNAN

\

H T @
[T

Distance (km)

\\\\\\\\\\\\\\\\\\\\\\\\\\‘c‘)'
PRTTLLELERR AT R AR VAR

o

‘
L\

AR el B
‘_:%"“““““““““““““““““‘“““

TN

LELLEEEEEEREEEERERR RN VA

Gumbi South

Waliso North
Altitude 2400

A\ \\
A TERTEETLT LT EEITEI AR L LA A AV IA M A N o
RS ATEEEEETENETTIEETEEREEETHEETE TR MY
LU YR \\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\}

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\

2230

Altitude

Antenno Hoight

S| km

o
Q
0}
o

O
o

&

2300

Q
o
o -
N

2100

(€)

2000

O

190

8

©

o

170

o

160

1509

m

10

Antenna Height _t0 _m



FigI-36 PROFILE MAP

10

Km  Altitude..-223Q0___m

Jdo

g of ¥
€
gz

C
A % 9
- f_ Q_E
HHH T tlal
HHHHTHH T 28 §
1T |
(T g = g E
T RN RN RN NNAR] E *|z%
o [&]
L it c
v O
u
()
2
\.
P T T T
Q
ARLALRRARARRNANAY 3
0 0
AEALLARANN
\\\\\\\\\\\\\ 9
LLLLLTELLLEALTLLERARERAEILLLLLLRLIRELRARRRRRRRRRRA
o
Q @] O (@) (@] o]
3 8 R § ¢ 8 8 8 8 g &

(€)



wTTG7 UBeH ouusiuy wTor IubleH ouusiuy

w gpee PMNIY  wTgg  wTggee oPmillv oom_. .

isp3 DPPON yinog lquno
ooy
(Wy) aoubisig .
09 0

0c ol
[T o o€ 0c 00SI
——]
T i 009!
IIIII -
] o 0oLl

! —— -
e - oos!
] T 0061
e i 00z
....... =
~1 1] / —
11 ] 7 [
N i 1N 0012
B B = ldm\ 0022
N Ay - |t "
e gy o = N Wlil
N.\ﬂl'“n . [ 1

] 1 . "1 o

l..,h <T 1A - 0%2
Wf:” - c— ~3=[ ]
== o
T — 1 _
A | —t—1
[ 1=

(E/y =3

dVYW 3F11408d L&-TM'0

.
el

()



/
‘ JﬂEﬂEﬂﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁEﬂﬂﬂﬂ!ﬁEE!ﬂEﬂﬁﬂﬂﬁﬂﬁﬁﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁﬁﬂﬂ’r
TTITII I I i 414

AT I i i st
(7777777 T 7777 77 [T L L L

(77

7717717777777 T L L]
lgggg%g%ElllllllIIlZIlIlIU"ﬂ!llllﬂﬁﬂﬁﬁﬁﬁlﬁlﬂﬁﬁﬁﬂﬂf
lIIUUUﬂUUUHﬂUﬂIIWﬂﬂﬂﬂﬂll!WHﬂﬂ!lll!lllllllllﬂ!llly!

ERNEEN IIII!IAII!III[II!lli?][ll[lllll![ll!Illllllg
[ [
R0 G
l\\\\\\\\\‘TW\\i\\\\ \R%D \\\\\\\J\\\H\\ IRRRRRERAN
v e e L T e

Fig I-38 PROFILE MAP

!
PP UL LT AR R A A
LD P PR TR L VAL ALY
LT ER PR LR VLAY
PO VPR VLTV VAV VAV VA VAW o
LEELL AR AEEARRE TR AR AR AR AR AR AN T

RELETEELETEEERETEREEEERLEE TR RR AR AR A A ALY

K= 24

Distance {km)

Nadda East

ey

Gumbi South

2240 __m
o

Altitude. -

Km

_58__

Altitude . 2230 ___m _

Antenna Height m

10 m

Antenna Height _

2300
2200
2100
2000
1900
1800
1700

(€)

1600

1500

1400

1300



mT ) dubied ouusluy w g dubeH ouusjuy

wTTBEET MMMV wy T oo w T g2 ePmllY 00%1
usllo jsb3 OppbBN

(wy) aoupysiq oY
09 Q

0% [o]]
ot ot 02 005 |

|

0091

]

oozl

AREREN

008l

!

006

REREENREN

H

000<

.

0ole

EEPEETEAN
7

0o0ge

I
l
/
/

1
RN NN

UL VR IAL R E AR R

00g<e

1

[11]

il

(e/y =3

dviN 311408d 6¢ — IO

(8)



 JITITL T
T

[/

L

/L 7/ /0L,
[T 77777 I L
L Aﬂﬁﬂﬂﬂﬁﬁﬁﬁﬂﬁﬂﬂﬂﬂﬂﬁ?ﬁ'

4
/1L

/7
/74
Z/

laaﬂﬂﬂﬂﬁﬁﬂﬂlllﬂﬂﬁllﬁﬂﬁfAEﬂﬂllﬂﬂlﬂlﬂ!ﬂ!ﬂ!ﬂﬂﬂﬂﬂﬁﬁﬁﬂlﬂf

/777777777777 777777771717 11/

/77/////////////////////////////////////////////ZL/

////////////////////////////////////////////////

/2?;///////////////////////////////////////(///////.

A
L

\
UL

\

WL
PR TR LR R A A LAY

\ A\
TR EEEE T DAL R DERTRT DAL LA A

O T LT DT E T VT VAV L L VWA VAo

]
|~
|4
]
o]
]
]
L1
L1
o]
—
|1
|1
L]
L
"1
]
L1
|~
L1

LU LA A AR A A

TR TR TRUTITT R EEETLE TR AR A R AM

Fig.l-40 PROFILE MAP

K= 24

Distance (km)

ILELELELEE11LHIL1EL1LLALLLEELELSEAARARRARRARRRRRNAY

A\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

TR R TR TRATARATARE R TRV RV NN

e cr——

Naddo Eust

\B!EﬂBHBNNENﬂE!ﬂﬁNNHNﬁﬂENHNN&ﬁ“ﬁﬂﬂﬁ!ﬁﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁﬂﬂg\

Km  Altitude._ 980 ___

54

2240

4
141447/
L0

Altitude -

TR L TR T Ty

R T T TR N N vy

m

Antenna Height __L9__

M

[

Antenna Height _

‘ENﬂH!EiﬂiBEﬂﬂﬂBENﬂEEﬂE!BEEEiﬂﬂﬂﬂﬂﬂi&ﬂiﬂﬂiﬂﬂﬂiﬂﬁﬂﬂ&\

o o o O
8 & 8 3
2 8§ o 8

1900

(€)

1800

i700

o

5

o
o]
0

1400

1300/



PROFILE MAP

Fig.Il-41

(K=4/3)

(777777777 7 T T T T T T ]
llllllllllllllllllllllllllllll (7177171711711 71/}

IIIII
17 L T L T
(]

[T llllllllll'lll l’l’llllllllll’l

[]
/] il’ll’ll L ]

T T

1680

T T ’”
ﬂll"l"l'l’"l""ll'l’l FERNERRRNNRRRRRRNNR AR}
T T

Altitude

Jimma ( Telecom. of fice)
Antenna Helght

T

ST T Y

llllllll'llllllllllllllllllllllllll

S5 km

RRERENEN)

[1]

I

1960

—t 1
]
e -]

1}
o —_—
—_—

HI’I EEERENEN Hf’f

—t—
—t ]

Giren

Altitude

10

=

| -

\
ARAREAN

Distance (km)

\\\\\\‘\\\‘\\\\‘\\\\\\\\'\\\\\\\\\\\\\\\Y\\\\\\\L\\\\\\

TNTIRINNNAN \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\l\\\\\\
LHRLRINNY

AELEE LR EETTREEEEE TR AL LAAA \‘

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
1111111112111 1A111ATELLTEARAAATAR TAAATARRA AL
\\\\ LEELEEETTEEEEETETLEEEARERERRE ALV \\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\
ST TLEEEETREETTIETLEEEEREEEERR AR ML ARV
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

TAEEEETREETEETTE RN RN AL

|9 0
1800
1400
1300
1200
1100
100

20

Antanna Height 10 _m



/T4
LS

I I
s ﬁ%ﬂﬂﬂﬂﬂﬂﬂ?

‘ SIS L L A
(L0

174

/L

WU WibieH ouwiuy

MUV wyTETTT WTEET PNV

uallo

(Wy) aoubysiq

N
] e} . 1 1
] ..I..........I..l...........ll 0 \1\.“\\\\\\
N oy Bt e ey ol T T
=] == L]
N Ay e Bt s 5 5
-
//I.]I...al!.lfllllrrlrvllj.-lllllilf \\l\‘\l-l\\\\..\\.]\\\\\\
e By - -1 | gl s i vy
| [ _— — -t S L, Lt |1 |~
O R N e A e O e Y 11 I ey gl I ol O ol
P oo [ S R _— |1 |t [
] S e T e o A g e |.In|u.,.||.||. S B g N oy 8
N N e O o I e e 0
. — — il
.Il.l.l.ll./l”fl.rrr,rrrrr!ll..llfl. [T 31 .\\.\\\“\\\\\
[~ —_— [y = 1 o | ! [
e T ...rll.r...r-.-..lr-. T " P gy P 1
NSNS S L 5 e S 0
l...!.l.l - e ] P | = I WL oy —— |t Lt
N Ny A e e e e B e st o 8
| Lt
N Yt ot g L o O g 0
. . ] Pl | R, [ - \\
.Illl-l-ll............lr....rr..rrr.rr..fflf-ll. l|l.\.|1\1.|\.\\\\\i\.\\\\\
llri-ll.......ll.l.lrr.!.rrrrrl.rrr.rf.rul.lll |..|.|1.||.\1\|\\\\\\|\\_\\\\
ll...ll..llr...ll.....rl.llllll.r-.r.lrf T 1] \l\.\\\\i\\\\
o e e i e A e e [ s il S g
.ll.llllllrlal/rll.rlflnlll.ull.ll.l r—— | .\ll\-\\l\\\\\\
- —— L] L =
N o i v e S
] .....l.l-llll S = Lt i \\.\\\ Lt
I/....I....I..I.r S g U iy o N [ - et~
b ] - _— —— B — - L]
l....ll..ll:l.lllrl.rlf...rl.-..l”nl..rl- I\\\IH.\\.I\\\\\\“\\
Il!.ll.ll-.lllll.rrl.r.-.-.r-rrflrf.llllflnlll-l' ]l\l..lll..:l\.l-l...\.\.\l\\\\\\\
.l.-.lf-ll-l..fl-lll.rrl!-.fl[.rlf —t ] \illl\l\\\\!.\ll\\\l\\\\\
S et Mgy S s U ey Y e e O [ 14— |1 L1
ll.,......l o N e I ey .\ﬁ\\\ L]
- ..l.l..l.l.l.l....rr.-.llll..ll: ™ s .Il.l\\.l.\\\\\\\\\\
..ll:l-..ll.r......ll.rrl.rr.l.rr-.f.r-.rlll.lllul. |t \\1\\\\\\\\\\
e ] T ] P T 11
[ . o] e — - |4 | oy
..I..”“ll..ll.lll...r...rrlrrl.rrllfrfl.ff ll!l\.\\_.\\\\\\\\\\
|
- .ll..l-fll,ll..-.-... - T ] | b1 \\\\ |1
B e W W e e L1 e gl I g
Ny e g AN ot 5 o O
o ) b .r-.-.ll.lf-l...nll "] i \\
ll:l.-l..-l....l.-.. .| ] R .\\\\\.\\\\
i S e o gy [ DI Sy gl W gl IS i P
NSNS R . e S
[I..l-lll..l...l-. ~ | ———1 l‘\\\.\\ \\\
(l-.lll.-.... J.-.u..lr.r-.fil.fl.. | S = .\\\\
P Nt g L N o o o g
P
_— -
C1 1A

dvYW J71408d 2p-Toid

NIV NNV Y
DO IR RRRR AR NN,

A VNN NNV

NN\

ANNANNAN

SO NER NN RN
AT ITTTAESSS S S A

INASNENNNAN

AMJATARELAAEEARANA S
NN A NRANANN VNN AN

AAOANNY

INNANANY

N\

AMAREALAARARRRANSN

INAVARARAANANNY

N

SO SRR A RANRAN

ANARRRARANY
AN

NANAN
NAANANNNS

NN

INANRRARNY

SEL S LR LA AR A N LA A ANY
NILATHASRLRARRNY
AN
NN
INANNANAAY
NN\

NN NN

0001

ool

00zl

oo¢gl

OorI

006Gt

co2l

004l

008l

00861

IINERILLRARRN Y

AMARAAAEAAANASTAEN
ANSANNNY

JALALANAATARSAASANAS
ALLEATERARARAANANS
ALLLRALARRRRRNANY
AALALALEAARRRRNANY
AAAAANARANRNNNEN
ANAANNNRANNNNNNN

JALLLLLALRAL SRR

\\\\&\X\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

1111111111 1111111 EEEEEEEEEIREEEANRELSRRRRRRRRRAN

OO AN

0002

(e)



3. BRHEAE, BHLEILRE

-126w



N
AN
V\\J/
||z,
R EO\/\

\ > DN

PAFILWOHA
For Mt, FURI Telecornmunication Office

eodoes XK

Railway
Station

n
_
—]

Note; An antenna-tower for this station shall be erected to be
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ITEM REMARK
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Note; The site is prepared in the lot of the
No. 1 Route

Addis Ababa

Adama West

Meki North
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No. 2 Route 1st plan

11I-79 A Distant View of ADAMA WEST from the Site



ADAMA WEST

Farg. I1I-82 A Distant View of MT. CUBI from the Site



pebie

the Site

Fig. ITI-85 A Distant View of AWASH WEST from the Site



AUASC WEST

Fig. III-88 A Distant View of G, DALECCIA from the Site



G. DALECCIA
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Fig. HI-91 A Distant View of G. ADES from the Site



Fig. 1II-92 A Distant View of G. DALECCIA from the Site

Fig. I11-93 A Distant View of COLLUBI WEST from the Site



COLLURBI WEST
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Fig. III-96 A Distant View of DIRE DAWA from the Site



DIRE DAWA

Site

Fig. I1I-99 A Distant View of DANGAGO from the Site



DANGAGO

Fig, I1I-100 A Distant View of DIRE DAWA from the Site

Fig. II1-101 A Distant View of HARRAR from the Site



HARRAR WEST

Fig. III-103 A Distant View of DANGAGO from the Site



ADAMA WEST

Fig, 11I-104 A Distant View of NAZARETH TELCOM. from the Site



NAZARETH TELCOM.

Fig. 11I-105 A Scene of the Site
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Fig. III-106 A Distant View of ADAMA WEST from the Site



MT. FURI

Fig. HI-107 A Distant View of MEKI NORTH from the Site



MEKI NORTH
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109 A Distant V

Fig. III

iew of ZUAI WEST from the Site

110 A Distant V

Fig. 11



ZUAI WEST
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Fig, II1-111 A Scene of the Site

Fig. III-112 A Distant View of MEKI NORTH from the Site

Fig. I11-113 A Distant View of G. ABARO from the Site



Fig. [1I-114 A Scene of the Site
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Fig. III-116 A Distant View of SHASHEMANE from the Site



SHASHEMANE

Fig. I1I-117 A Distant View of G, ABARO from the Site



Fig, 1II-118 A Distant View of WALISO NORTH {rom the Site



WALISO NORTH
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Fig. II-121 A Distant View of GUMBI SOUTH from the Site



GUMBI SOUTH
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Fag. I11-124 A Distant View of NADDA EAST from the Site



NADDA EAST

Fig. I11-127 A Distant View of GIREN from the Site
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Fig. II1-130 A Distant View of GIMMA from the Site



Fig, I11-131 A Scene of the Site

Fig. III-132 A Distant View of GIREN from the Site



V{‘ Addis Ababa ~ Jimma
(No- 4 » — + ) B 2 BOEROIHRKET



V Addis Ababa~dJdimma(M4 »~}) Plan—2
O % A E et

L EROBORIHRE
NefaR L Td 5 HK, 20 RBHETEHWR. 24, I.BTE, L bSHLAI? -
LA2RBLERBOWET - & MAniko L, Fofa north - 1 oW TiE, Giren Hlo2
VT3 ARERHEEEZ WD, XBHI DBEALL,

2 [OgFERE, 20KERER

EARAESE, 2CH FT+rAVWTEHE T2 ok, T AF -BTBE*ERT 22D, 4/
WHERTAWTRBEHD L & Lo

Table N- 4 0 RBHT LA THRHAEBLAKEE LT Table - 1t L Ao, AL, W
ERLL SR EREBENTRETSLL 0L LTHE L,

3 BENTERRIR O BeEf
Table V- 2 KB MR OB+ L ERE T~ T,
Plan -~ 1 :RYRULERTSE, {BL, Plan - 1 Lt LEAT, EFEHZOKET WM.
Furi ~ Waliso northflic < -2 s g4 S -7, 5REBREAT 2HEH D 2,

1 HeadgaHE
MeERMLEIE, Table M- 1icRTeedh, CCIR HELEILTHRALTWE, A
L, Fofa North ~Girenfl0o2 V75 v 2% HRT 240, ARt E2 0o nM o
PRBELEET S, 2%, FRAAXREE L1 CILFRETLABESCHE, ROBHLERT 2
BEDBD B,
@) RHofEmAEtER, 2BAEAXNTERLES,
(b) EEWEFMBMBEL., sGHz2 BBV -V T 2-Yr70oREEET 2 GH: Sl L
2HERE % B,
2GH %, 4CHzBLYFA—ORFANVSAERBOAZL DL TAE, M. Furt ~
Waliso NorthfllitA~< - =e #4574 FREBRATILEN D5,
(¢ Fofa North ~GirenMo4GHz HD2 ) T3 22nTit, MRBOLHPEH SR #h
LomPEdhidLn,

MExWRLT, LEBALHLETI IZELEE, 2GHz%, 260K 4GHz B o T oA
RELoZEZfiPTDE, 2, Fr-FOPlan-1 260K Plan- 22w T o EBHE -
oER, FARCHELITHE, RCRIMFERBELBEOATDL, MY, BEGCOXH,

-173-~



Plan -~ 1. Gumbi South FIRBKEL 55:@::%?3;@%&,@ ...... 4 kn

Nadda East #5518 B 10 kn
Plan - 2 S 1 BR
Fofa North BB aKE 2 2fn

&% b Plan - 2 FFHLEEITh 2,

5. ZFEHEHIF -
I-8(#HEHNE), 61 (+-t+IURHHR)OEAK T, Fig. 1 -305% Addis
Ababa ~Jimma (HBar-F )% Fig,. U- 1R T L+ b ICEET 5,

Fig. VI -1 Map of Microwave route hetween ADDIS ABABA -
) JIMMA (No. 4)

No.l Route
-

~
™ No.2 Route

Ko.3 Routs

Latitude Longitude Altitude
Fofa North  7°54'27" 37°30'45" 2630m
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Table VI-2  No. 4 Route - Plan 2

Frequehcy 2 GHz

N - Name of switchover]- - - - N
: N section Addis Ababa ~ Jimma .
. 2Mme Of ¢
- atl'o' Addis- Wa]j_so F )
Item ’1 : ) ofa - ,
Ababa. Mt. Furi North North Giren Jimma
Propagation path “Field | Field | Field | Field | Field
condition . .
Propagation path - ‘
height . m
(in case of over-sea)
Hop Distance km 1T T4 103 Y 5,
Distar.xce of Switching km 276
section (L)
Thermal Noise (No) PW 18.2 79.5 155 85 11.5
Occurrence proba- ) .
bility of Rayleigh 10 0.45| 177.4 260 94 0.006
Fading (P) s - ; -
Occurrence proba-
bility of Rayleigh i (0.72) _
Fading (Pe) _ 1‘3 : - 49
(in case of reflection
coefficient more than
about 0, 3}
Probability of Noise i
Burst exceeding 1-5 0.2 17791 1209 239.7 0
1, 000,000 pW (FPi)
Total of P.i in ° = 9240
one section 10 o
Ditto (including the 3| {Improvement factor 1/5)
noise-switching 10
effect) 1848
C.C.I.R. Re . -
Recommendation 41, : 1104
(0. 01%)




Calculated Figures of Various Fundamental

Factors on Each Section -

Name of site|Waliso North Fofa North- Giren
Item
Altitude 2, 500 2,630 2080
Antenna height above ground 10 10 20 20
Effective Antenna Height 388.8 | 488.5 | 406.2 [--94
Included Angle between ‘
Direct and Reflected ° 0.51 0.7 0.16 g.8
Waves
"E.'; Attenuation of Reflected . - .
= { Waves due to Antenna dB 0.3 0.7 0 0.8
% Directivity .
S |Shielding Ridge Loss of ‘ .
2 Reflected Wave - - -] 9B - 26 ,15
Q -
'g Distance from Site Km 57.2 45.8 61.8 . 15.2
o + —
o | -3|Classification of Field Field
m |5 &| Condition
2 % Reflection Loss dB 4 4
§ M |Altitude m 1860 1940
Sad
A |Total Loss of Reflected 4B 31 19,8
Wave -
gPath Difference between
o Direct and Reflected m 6.5 1.9
5 % Waves - - . - -
Sas/1 dB 81.5 92.3
Propagation path length km 103 17
Propagation Loss in Free aB 139.6 137
Space
Profile Map Fig, VI-1 Fig, VI-3
Fig. VI-2 Fig. VI-4
Clearance No problem he/no = 1 (K=2/3)

Remarks
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