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2 Radio Path Data Calculatlon Sheet. for 2000 MHz
~ Band Digital Radio Link






RADIO PATH DATA CALCULATION SHE

T

2000 MHz Band PCM-QPSK Digital Radio Link

2t

a b
Span DSI Adana Ziyaret T,
Altitude 20m 196m
Antenna height 40m 20m
Radio path length 7.90km
Path type Plain C=1.0 o
Feeder Type WE-HS50-7 WE-H50-7
' 65m 45m
Sub Coaxial Cable 8D-2W 8D-2W
R Im im
Antenna Type 0.9m@ GPA 0.9mP GPA
Model of Equipment 2GHz-4PSK-2Mb/s
1w
(ATT 0dB)
1 {Feeder Loss al dB. -5.1
: b| dB -3.7
2 |Duplexer Loss T dB -3.5.
L R} dB -6.0
3 |RF Hybnid Loss dB
4 |Antenna Gain Al dB 23.0
. L Bl dB 23.0 o
5 |Retlector Gain Al dB
B dB
6 |Free Space Loss Al dB -116.4 dl=7.90 km
: B{dBG
_ _ C| dB
7 |Azimuth Loss of Reflector Al dB
: B{ dB
8 |Azimuth Loss of Antenna - dB
9 |loss of Splitting Power 1 dB -
10 {Shadow Loss Al dB
Bl dB
11 fAdditional Loss Al dB
B dB ..................
_ Cl dB _
12 |Span Loss Loss . dB -134.7
Gain dB | 46.0
o E : Total dB -88.7
I 13 Transmitting Power B 1.0W
3 _ ' dBm 30.0 (ATT 0.0dB)
14 |Receiving Power dBm -58.7 -
15 |Recetver Noise F= 3.0dB
S dBm -104.5 B= 1.1 MHz
16 |C/N in median dB 51.8
17 jInterierence dB 49.3 Presumed
18 ICity Noise dB 49.3 Presumed
1910Others - dB 55.8 Presumed
1 20-1Vanable Factor Total dB 44.8
_ C/N for Variable Factor dB 143 BER =1 E-3
.| 22 [Fading Margin dB 30.5
423 1Pr Pr=3.2E- 06
24 1Pre Considening Reflection Pre = 3.2E- 06
§ 25 |Diversity Improvement - Isd = 1.0E+ 0
'{ 26 {Outage Time Duc o Fading- T Pm = 2.8E- 07
127 dB 27.5

Qutage Margin




~ 2000 MHz Band PCM-QPSK Digital Radio Link

RADIO PATH DATA CALCULATION SHEET

a b .
_Span Seyhan Dam” Ziyaret T.
Alutude N 75m 156m
-Antenna height 20m 20m
Radio path length 3.94km
Path iype __SeaC=56
Feeder Type WE-H50-7 WE-H50-7
' 45m 45m
Sub Coaxial Cable 8D-2wW 8D-2W
S im 1m
Antenna Type 0.9m@ GPA 0.9m@ GPA
Model of Equipment - 2GHz-4PSK-2Mb/s
1w
_ - (ATT 0dB)
1 |Feeder Loss .aj dB’ 3.7 -
b | dB -3.7
2 [Duplexer Loss T 1 dB -3.5
N _ R|dB 6.0
3 |RF Hybrid Loss dB | 0.0
4 |Antenna Gain Al dB-| '23.0
e B| dB- 23.0
5 |Reflector Gain Al-dB:
_ _ : "B dB3- ' _
6 |Free Space Loss Al dB I -110.4 dl=3.94 km
. : B dB N
. I JCTdB B
7 [Azmuth Loss of Reflector Al dB |-
_ 5 ‘B dB
8 {Azimuth Loss of Antenna ~dB
9 |Loss of Splitung Power dB
10 {Shadow Loss Al dB
B| dB
11 [Additional Loss Al dB
o : B| dB
_ _ C| dB -
12 {Span Loss Loss dB -127.3
Gain dB . 46.0
: Total | dB "-B1.3 T
1 13 [Transmitiing Power : .- LOW
co dBm 30.0 (ATT- 0.0dB)
14 [Receiving Power dBm -51.3 ' '
15 {Receiver Noise ‘ s [F= 3.0dB .
S dBm . -110.5 B= 1.1 MHz
16 |C/N in median dB 59.2 N
17 linterference. “dB 62.7 Presumed
18 [City Noise - dB . 62.7 - Presumed -
19 {Others . . dB | 69.2 Presumed .
20 {Variable Factor Total -dB - 56.2 S
21 {C/N for Vanable Factor dB ~i43 {BER=1E-3.. -
22 {Fading Margin dB 419 , L S
23 |Pr : Pr= 1.6E- 06
] 24 {Pre Considering Reflection: Pre = 1.6E- (06
25 {Diversity Improvement I =1.0E+ GO
26 |Outage Time Due to Fading Yo Pm =33E- 08
27 |Outage Margin dB | 38.8.




RADIO PATH DATA CALCULATION SHEET

2000 MHz Band PCM-QPSK Di gital Radio Link

a ' b
. Span Ziyaret T. Catalan Dam
Altitude 196m 150m
Antenna height 20m 25m
Radio path length 14.55km :
Path iype __Sea C=5.0
Feeder Type WE-H50-7 WE-H50-7
: 45m S0m
Sub Coaxial Cable 8D-2W 8D-2W
' Im Im
Antenna Type 1.2m@ GPA 0.9m@ GPA
Model of Equipment 2GHz-4PSK-2Mb/s
1w
_ (ATT - 0dB)
1 {Feeder Loss - a | dB -3.7
- _ b | dB 41
2 {Duplexer Loss T dB - 35 o
| - K| dB 6.0 ' T
3 {RF Hybnd Loss - dB- 0.0 Il
4 {Antenna Gain Al dB 26.0
B} dB 23.0
5 |Refiector Gain Al dB
: B dB o _
6 |Free Space Loss Al dB -121.7 dl=14.535 km
| B).dB '
- G dB
7 |Azimuth Loss of Reflector A dB
: : Bl dB
8 |Azimuth L_oss of Antenna dB
9 |Loss of Splitting Power dB
10 |Shadow Loss Al dB
[B'| dB
11 |Additional Loss Al dB
: ‘B dB
- {C} dB
12 |Span Loss Loss dB -1390
‘ Gain “dB 460
o Total dB 5007 .
13 {Transmitting Power o 1.0W
o dBm 30.0 (ATT 0.0 dB)
14 |Receiving Power dBm -60.0
15 {Receiver Noise - F= 30dB
L e dBm -110.5 B= 1.1 MHz
16 |C/N in median dB 50.5
17 iInterference dB 51 Presumed
18°|City Noise dB ‘51 Presumed
19 1Others o dB 57.5 Presumed
20 | Vanable Factor Total dB 45.8 ‘
21 |C/N for Vanable Factor dB 14.3 BER =1 E-3
22 |Fading Margin dB 315 |
234{Pr- o e - - Pr=14E- 04
24 |Pre Considering Reflection . Pre = 1.4E- 04
25 |Diversity Improvement ' Isd = 1.0+ 00
26 |Outage Time Due to Fading o Pm = 1.0E- 05
27 {Outage Margin dB 14.6

B-11



'RADIO PATH DATA CALCULATION SHEET

2000 MHz Band PCM-QPSK Digital Radio Link =

a b
: ‘Span Catalan Dam - Karbk T.
Altitude 150m 1490m
Antenna height 25m 20m
Radio path length 46,25km
Path type - . PanC=10
Feeder Type WE-HS50-7 WE-H50-7
L 55m 45m
Sub Coaxial Cable 8D-2W 8D-2W
_ - Im Im
Antenna Type 3.0m@ GPA 3.0m@ GPA
Mode! of Equipment 2GHz-4PSK-2Mb/s
: 1w
o : (ATT 0dB)
1 Feeder Loss al| dB -4.4
: b}-dB -3.7
2 {Duplexer Loss T} dB -3.5
L R} dB -6.0
3 {RF Hybrid Loss 1 dB | 0.0
4 {Antenna Gain Al dB. 333
3 ' . { B dB 33.3
5 [Reflector Gain : Al dB.
- _ B1dB N _ o
6 |Free Space Loss Al dB -131.8 dl=46.25km
Bi dB '
' C| dB
7 |Azimuth Loss of Reflector Al dB
L B dB-
8 {Azimuth Loss of Antenna dB
9 {Loss of Splitting Power ~{-dBl
10 [Shadow Loss- Al dB |
: _ {B1dn
11 |Additional Loss Al dB.
. Bl dB
¥ - Cl.dB _
12 |Span Loss Loss dB R
- Gain | dB | . 606.6
1 Total dB -82.8 .
13 |Transmitting Power o o oW
' dBm 30.0 (ATT 0.0dB)
14 |Receiving Power ~ |dBm -52.8 s 3
15 [Recerver Notse 1 F= 3.0dB "
_ o 1dBm -110.5 B=_ 1.1 MHz
16 IC/N 1n median 1T dB} 57.7 S .
17 |Interference dB |- 60 Presumed
18-{City Noise dB 60 Presumed
19 {Others Lo dB - 66.5 Presumed .~
20 | Variable Factor Total dB- 54.1 N
21 |C/N for Variable Factor dB | 14.3. BER = 1E-3
22 |Fading Margin 1dB. 398 I
23 [Pr L - Pr=15E- 03
24 |Pre Considering Retlection - Pre=6.0E- 03
25 |Diversity Improvement Isd = 1.0E+ GO . .
26 {Outage Time Due to Fading % - Pm =63E-05 -
27 |OCuiage Margin dB 11.7




RADIO PATH DATA CALCULATION SHEET

2000 MHz Band PCM-QPSK Digital Radio Link

a b
Span Karlik T. Nernec T.
Altitude 1490m 1312m
Antenna height 20m 20m
Radio path length 23.33km
Path type - Mountain C=0.4 _
Feeder Type WE-H50-7 WE-H50-7
45m 45m
Sub Coaxial Cable 8D-2W 8D-2W
_ Im Im
Antenna Type 1.8m@ GPA 1.8m@ GPA
Model of Equipment 2GHz-4PSK-2Mbf/s
1w
. (ATT 0dB)
1 [Feeder Loss a| dB -3.7
b dB 4.1
2 [Duplexer Loss T 1 dB -3.5
o R dB - 60
3 |RF Hybnd Loss dB - 0.0
4 Antenna Gain A dB 28.9
' _ B! dB 28.9
5 [Reflector Gain Al dB
Bi dB- _
6 |[Free Space Loss A} dB -125.8 dl=23.33 km
Bl dB '
_ S "C1dB
7 {Azimuth Loss of Reflector A} dB
g Bi dB.
8 {Azimuth Loss of Antenna dB
9 {Loss of Splitting Power dB
10 {Shadow Loss Al dB
' ? Bl dB
11 {Additional Loss Al dB
B dB -------
' C| dB -
12 {Span Loss Loss dB o e T
. Gain dB gyg
_ Total dB 853 ‘
13 {Transmitting Power : ' 1.0W
: ' | dBm 30.0 (ATT 0.0dB)
14 {Receiving Power dBm -55.3
15 {Receiver Noise F= 3.0 dB
I dBm -110.5 B= 22 MHz
16 {C/N in median dB 55.2
17 |Interference dB - 59.5 Presumed
18 [City Noise dB 56.5 Presumed
191Others © . dB 66.0 Presumed
20 [Variable Factor Total | dB 52.6 R
21 |C/N for,Vanable Factor dB 14.3 BER = 1E-3
22 |Fading Margin B dB 38.3 -
23 1Pr R . Pr=3.5E- 05
24 |Pre Considering Reflection Pre = 5.6E- 05
25 [Diversity Improvement ] Isd = 1.0E+ 00
26 |Outage Time Due to Fading To Pm =83E- 07
Outage Margin ' dB 27.5

127

B-13




RADIO PATH DATA CALCULATION SHEET

2000 MHz Band PCM-QPSK Di_gital Radio Link -
- a b o '
' . Span Nernec T. ‘Feke Dah
Altitude 1312m 1838m
Antenna height 20m 20m
Radio path length 30.58km
Path type - ‘Mountain C=04 :
Feeder Type WE-H50-7 WE-H30-7
45m 45m
Sub Coaxial Cable 8D-2W - 8D-2W
Im Im
" Antenna Type o 2.4m@ GPA 1.8m@ GPA
Model of Equipment - 2GHz-4PSK-2Mb/s
e 1w S
. : (ATT 0dB)
1 tFeeder Loss al dB -3.7 )
S 'b| dB -3.7
2 |Duplexer Loss T ] dB -3.5
1l _ Rl dB” -6.0
3 |RF Hybrid Loss dB 0.0
4 |Antenna Gain Al dB- o 314
' Bl dB 289
5 JReflector Gain JA]| dB
_ - 1B dB- _ . '
6 |Free Space Loss . LA} dBS -128.2 d1=30.58 km
_ Bl dB
_ |Cy dB-
7 |Azimuth Loss of Reflector . Al dB
: _ B| dB
8. |Azimuth Loss of Antenna dB
.9 -1Loss of Spliting Power dB
10 IShadow Loss Al dB |
_ B| dB.
11 [Additional Loss A} dB:
B| dB
o C| dB .
12 {Span Loss Loss dB -145.1
_ Gain dB 60.3
_ : _ Total dB" -84.8 _
13 |Transmitiing Power - o LOW
I _ dBm 300 (ATT 0.0dB)
14 |Recetving Power 1dBm -54.8 R -
15 |Receiver Noise F= 3.0dB -
o : dBm -110.5 B= 1.1 MHz
16 |C/N in median - dB- 557 L -
17 linterference dB | 587 Presumed
18 |[City Noise ~ dB- 587 Presumed
19 [Others R dB . - 652 Presumed - -
20 [Vanable Factor Total dB | 525 N R
21 1C/N for Variable Facior dB. 14.3 IBER=1E-3
22 {Fading Margin i dB 382 - . F
23 {Pr- S Pr=14E-04
24 |Pre Considering Reflection Pre = 1,6E- 04
25 [Diversity Improvement I Isd =1.0E+ 00 :
| 26 [Outage Time Due to Fading 9 Pm = 24E- 06 '
27 |Outage Margin dB o 24




RADIO PATH DATA CALCULATION SHEET

2000 MHz Band PCM-QPSK Digital Radio Link

a ' b
: Span Feke Dagi Meydancik
Altitude 1838m 1660m
Antenna height 20m 20m
Radio path length - 11.67km: .
Path type Mountain C= 0.4
Feeder Type WE-H50-7 WEF-H50-7
: 45m 45m
Sub Coaxial Cable 8D-2W 8D-2W
' Im im
Antenna Type 0.9m® GPA 0.9m@ GPA
Model of Equipment 2GHz-4PSK-2Mb/s
' 1w
- B (ATT 0dB)
1 [Feeder Loss al| dB -3.7 .
b| dB -3.7
2 [Duplexer Loss T ] dB -3.5
' R{ dB -6.0
3 [RF Hybrid Loss dB 0.0
4 1Antenna Gain 1Al dB 23.0
' . Bl dB | 23.0
5 [Reflector Gain Al dB.
_ . B| dB R
6 |Free Space Loss Al dB -119.8 dl=11.67 km
. ’ ‘ B dB .........
. Cl dB
7 lAzimuth Loss of Reflector - Al dB
o ) B "dB
8 [Azimuth Loss of Antenna dB
9 }Loss of Splitting Power dB |
10 |Shadow Loss Al dB
L : Bj dB
1 11 [Additional Loss Al dB
: B| dB
JC1 dB ]
12 |Span Loss Loss dB -136.7
Gain dB 460 |
_ : ' Total dB -90.7
13 |Transmitting Power 1.OW
L dBm 30.0 (ATT 0.0dB)
14 |Receiving Power dBm -60.7
15 |Receiver Noise- _ = 3.0 dB
' L dBm -110.5 B= 1.1 MHz
16 |C/N in median dB 49.8 _
17 |Interference dB 53.3 Presumed
18 |City Noise dB : 333 Presumed
19 [Others - ) dB 59.8 Presumed
20 |Varniable Factor Total | dB 46.8 S
-} 21 |[C/Nfor Vanable Factor dB 14.3 BER =1 E-3
| 22 |Fading Margin dB 325 -
23[Pr S - Pr=49E- 06
24 {Pre Considering Rellection Pre = 4.9E- 06
1 25 |Diversity. Improvement Isd =1.0E+ 00
1 26 |Outage Time Due to Fading Yo Pm =2.8E- 07 -
27 [Outage Margin ' dB 29.6

B-15




Radio Circuit Design Table

2000 MHz Band PCM-QPSK Digital Radio Link

a b
Span Meydancik Siit Tepe
Altitude 1660m 2013m
Antenna height 20m 20m
Radio path length 16.65km
Path type Mountain|C= 0.4
Feeder Type WE-H50-7 WE-H50-7
45m 45m
Sub Coaxial Cable 8D-2W 8D-2W
' 1m Im
Antenna Type 1.2m@ GPA 1.2m@ GPA
Model of Equipment 2GHz-4PSK-2Mbl/s '
1w
_ _ (ATT 0dB)
1 |Feeder Loss a| dB -3.7
b| dB -3.7
2 |Duplexer Loss T | dB -3.5
R| dB -6.0
3 |RF Hybnd Loss dB 0.0
-4 {Antenna Gain’ Al dB 26.0
B| dB 26.0
5 |Reflector Gain Al dB
B dB
6 |Free Space Loss Al dB -122.9 dl= 16.65 km
B| dB
e e e e
7 |Azimuth Loss of Reflector AfeB | -1
B| dB
8 [Azimuth Loss of Anienna dB -
9 |Loss of Splitting Power dB |
10 [Shadow Loss Al dB
Bl dB
11 JAdditional Loss Al dB
B dB
‘C{ dB
12 |Span Loss Loss dB -130.8
Gain dB 520 .
Total dB -§7.8
13 {Transmitting Power LOW .
dBm 30.0 (ATT 0.0dB)
14 {Receiving Power dBm -57.8
15 |Receiver Notse . F= - 3.0dB
dBm -110.5 B= 1.1 MHz
16 |C/N in median dB | 527 B
17 |interference dB 56.2 Presumed: -
18 {City Noige dB 36.2 Presumed
19 {Others dB 62.7 Presumed
20 | Variable Factor Total dB 49.7 :
21 JC/N for Variable Factor dB 14.3 |BER = | E-3
22 |Fading Margin dB 354 I
23 |Pr Pr= 1.7E- 05
24 |Pre Considering Reflection - Pre=1.7E- 05
25 [Diversity Improvement Isd = 1.0E+ 00
26 [Outage Time Due to Fading % Pm =49E- 07
27 |Outage Margin dB 287"




3. Circuit Diagram of Simplex Radio Link
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