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Radm Path Calculatmn for

2000 MHz Band PCM--QPSK Dlgltal Radio Link No. |
g . b . 3 b‘
e %ﬁ% izEe  |hbimas e
. . X 7 = 7 1 B4 7 F &
T Altitude 20 m 24 m 24 m 90 m
Antenna height 50 m It m LIS n 45 m
Radio path length 7.5 Knm 44.7 Km
Path type Plain Plain
0= 1.0 C= 1.0
" Feeder Type WF-H150-7 WF-H50~7 WF-H50-13  WF-H50-13
o 0 m 60 m 85 m 5 m -
sub Coaxial Cable §p-2¢ sh-2% §D-2¥ 8p-2w
o - 1.0 m 1.0.m 1.0 m 1.0
| Antenna Type 1.2m¢ GPA _1.2un¢ GPA 4.0m¢ GPA  4.0m¢ GPA
Model of Equipment PSK-2MB-2GHz. PSK-2MB-2GHz  (S/D)
_ N 0.2 ¥ R
A < Co (ATT 0 dB) (ATT 0 dB)
1 | Feeder Loss a.]dB. |.... <320 o35 0 NS
Lo s bidR | =-4.6 -3. 6
"2 |Duplexer Loss TAB om0 b L U
L R |.dB -3.5 ' ~3.5-
3 | RF_ilybrid Loss _faB ] 0.0 0.0
4 | Anteana Gain - AR 4 280 308 e,
[ e b |dB - 26.0 35.8
"5 [Reflector Gain LA e e e ST SO SOUS
: B : B | dB
6 | Free Space Loss AldB [-116.0 4  dl= .5 Ko ol-031.5°% dlz 447 Km
' BAdB. .o lnddm ] Koo b d2= Km ...
: CldB d Km di Km
7 |Azinuth Loss ALAB 1 TSRO NSO FOTosos
of Reflector B1dB ' B
8 | Azimuth Loss of Antenna - | dB
| 9 [Loss of Splitting Power - {dB_ _
10 | Shadow Loss AjdB. ] dls e L 8L
PSRN B |'dB: d2 hl= d2= hl= ]
11 |Additional Loss ALdB SESUUOTERSCUSTUIURY RUUTRTOTTEN NUSTUNOUUUp OO OO
20 1 Y (OO NNV URUURUNY SERUUUTRUUNEN NN OOV
12 | Span Loss - Loss 1dB |-132.2 1 o WO L
' Gain [dB. (... 020 e e, LB e
AR ..~ | Total | dB -80. 2 -T4. 5
13 | Transnitting Power : _ 0.2 4 _ 1w
N dBm 23.0 ¢ (ATT - | 0 dB) 30,0 | (ATT 0 dB)
14 | Receiving Power - dBm | -57.2 3 ' -44.5
15 | Receiver Noise R = 3.0dB . . F= 3.0 dB
- CouT T C § dBm ~_110.5: B= 1.1 Wiz -1168. 5 B= 1.1 Milz
16 | C/N_in median_ dp | 53.3 - L 66.0 |
_rl-l interference - dB 50,0 | Presumed 50,0 [ Presumed’
|18 [City Noise ~ -~ "= dB 44. 8 | Presumed 58.6 | Presumed
|19} Others . : dB 0.9 : £0.0 _
rl&' Vanable Factor Total -~ | dB adl o 4901
21| C/N for Yariable’ Factor dB 14. 4 | BER = | E-3 14. 4 | BER = 1 E-3
122 Fading Margin ' - _|dB 30,0 ] . . 34. 6 R
123 {Pr. - T Pr= 2.7E-06 Pr= | 4E-03
I__Z_ft- Pre Conmdermg Ref!ectton : Pre= 2. 7E-06 Pre= 4. 2E-02
25 | Diversity Improvement 1sd= 1. GE+00 $/D 1sd= 5.0F+01
1 26 Outage Time Due to Fading -|% . Pm= 2. 7E-07 Pm= 2. 9B-05
27 | Outage Margin 4B 27.8 15. 7

BZ2--1



Radio Path Caleculation for

2000 MHz Band PCM-QPSK Digital Radio Link No[?
. - o
Span &m¢%% iﬁ HE IR tt*”ﬁ%ﬁﬁﬂ$$ﬁ%
Altitude 30 m. 42 m 2w |
Antenna height 36 m 55 m 80 m 80 m
Radio path length 44. 2 Knm 44.2 Km
Path type Plain _ Plain
C= 1.0 . C= 1.0 .
Feeder Type Wr-K50-18 WF-H50-13 WF-H50-13 WF-H50-13
55 m _ 75 m 100 n 100 m
Sub Coaxial Cable 8D-2¥% 8Df2ﬁ §D-2% 3D-2W
1.0 Lo m. Lim 0m
Anienna Type {.0m¢ GPA_ 4.0m¢ GPA 4,0m¢ GPA 4.0m¢ GPA
Model of Equipment PSK~2MB-26Hz  (5/D) PSK-2MB-2GHz (/D) -
SR ) - 1Y '
{ATT 0 _dB) AjATT 0 dB)
1 | Feeder Loss ) :
2 | Duplexer Loss
3 | RF Hybrid Loss
4 | Antenna Gain
5 | Reflector Gain
$ { Free Space Loss
7 tAzimuth Loss
' of Reflector B [ dB
8 | Azimuth Loss of Antenna dB
9 {Loss of Splitting Power dB
10 | Shadow Loss AL 4l 2 fdi=_ ] Rz
5 B {dB d2= h2 di= ho
i1 {Additional Loss ALAB e e et
- 0.3 TS0 I S SO DO,
' C {dB
(12 | Span Loss Toss [dB =m0 | T lTas s |
Gain, JdB L L8 (I
Total [dB | ~73.5 . e T
13 | Transmitting Pover , 1w ' L ]
. dBm 30,0 | {ATT 0 dB) 30.0 | (ATT 0 dB)
14 | Receiving Power dBm J -43.5 | - : -46, 1 C e
15 | Receiver Noise T 3.0 dB- 1 F= 3.0 dB
- dBm [ -110.5 B= 1.1 MHz —110.5 B= L] Miz
| 16 1 C/N in median dB 67.0 . 53.8. _ -
17 i Interference dB 50.0 | Presumed 50.0 | Presumed:
18 {City Noise dB 60. 1 | Presumed. 58.0 | Presumed
19 [Others dB 60.0 : 50.0
20 | Variable Factor Total dB 49.1 : 48. 9 T .
21 | C/N for Variable Factor dB 14.4 {BER = | E-3 14,4 |BER = L F~3 - I
22 | Fading Margin dB 34.17 : T A
23 | Pr = 1, 3603 Pr= L3E-03 |
24 | Pre Considering Reflection 1 Pre= 2, 3B-02 " Pre= 3.1E-02"
25 [ Diversity luprovement S/D Isd= §.0E+01 $/D [sd= 5.0B+01 |
26 |Qutage Time Due to Fadxng % Pm= 1. 5E-05 pm— 2. 2605
27 |Outage Margin dB 17. 9 15.4 1
B2—2



Radie Path Caleulation for

2000 MHz Band PCM-QPSK Digital Radio Link

No. 3

BE— S PR — 2 b
. .Span’ KPYich#k R B R BMIORXE BEEKRXE
Altitude W 835w 35 m . 40 m
Antenna height 80 m 80 m 80 m 80 m
Radio path length © 0 38.5 Km 40. 7 Km
Path type Plain . Plain
- . C= 1.0 C=- . 1.0
Feeder Type "I WF-H&0-13 ¥F-H50-13 WF-H50-13 WF-H50~13
: _ o 0w . 100w 100 m 100 m
Sub Coaxial Cable 8D-2W 3D-2W 8D-2¥ 8D-24
: S 10m 1.0m 1.0m “1.0m
Antenna Type 14 0m¢ GPA 4.0m¢ GPA 4.0m¢ GPA  4.0m¢ GPA
Model of Equipment S PSK-2MB-2GHz . (S/D) PSK-2MB-2GHz - (5/D)
o : -1 ¥ 1 W
_ : (ATT: 0 dB) (ATT 0 dB)
i | Feeder Loss a (4B | 2% B TSRO U 1 ) N RO AOoN
. b ldB: -5.2 -5.2
2 | Duplexer Loss S I T 75, 20 IR VP NN g 25 N SO OSSN
o T A N 43,5 |
u RF Hybrid Loss c 1dB 0.0 0.0
4 [Antenna Gain . Jla.jdB .. 398 e 398 L ]
o b | dB. 35.8 35.8
5 |Reflector Gain AL L e s s
. . B |dB -
5 [Free Space Loss ~ |AJGB 180,21 dl= 38 8 %n _ [-130.5 | dl= 4072 fu
- ‘ BLdB. L hddE 3, JUUTE ORI RN « S SO Km ...
' s g |dB d3 Km g3 Km
7| Azinuth Loss _ ATAB | e, ST RSOt VOO
_of Reflector B |dB I~
8 {Azimuth Loss of Antenna dB
.9 {Loss of Splitting Power - |dB
10 | Shadow ‘Loss A LGB | pdlE 1Y ETRTY [OTUPROION X « ) S hlz
C : B 1dB d2 h? di= hi
11 | Additional Loss AGdB |l IS TUUIUTEE FAUSRvN) RO
' BB e e e
. . CldB |
12 | Span Loss .. Loss. {dB | -MAT 10 DAL A,
Gain, LB [T Le| T To |
. : Total {dB ~75.5 -15.8
13 | Transmitting Power ' : 1 ¥ ]
o DAt b 4Bn 30.0 1 {(ATT 0 dB) 30.0 | {ATT 8 dB)
14 {Receiving. Power dBm | -45.5 ] i -45. 8 _
15 | Receiver Noise . = 3.0 dB F= 3.0 dB
R dBm | -110.5 B= 1.1 MHz -110. § B= 1.1 Mz
16 | C/N in median 4dB | 65.0 L 64.1 =
17§ Interference dB | 50.0|Presumed 50.0 | Presumed
18 | City Noise dB 59,2 | Presumed 58.9 ! Presumed
19 {Others = -~ . = dB | 80.0 - 60.0
20:)Variable Factor Totral ds | 49.0 L : 49.0 ) .« -
21 [C/N for Variable Factor _ |dB | 14,4 |BER.= | E-3 14,4 | BER = | F-3
2 | Fading Margin , dB 34. 6 L 34.6 ]
23 | Pr o Sy L Pr= 8. 1E-04 Pr= 9, 5E-04
24 | Pre. Considering Reflection Pre= 2.2E-02 - Pre= 2.8E~02
25 | Diversity ‘Improvement S/ 1sd= 5.0E+01 $/D - [sd= § QB+(1
26 |Qutapge Time Dué to Fading 1% Pm= 1. 5E-09 ' Pm= 2.0E-05
27 { Outage Margin: dB 17. 4 16,5
o )
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kadio Path Calculation for

2000 MHz Band PCM-QPSK Digital Radio Link ~-No. 4
_ a b a b ]
Span KR é-ﬁ:r@]?kf(% Sedik ) BIERXE
Altitude 40 m 10 m Wwm . d0m
Antenna height 80 m 0mn 50 m .. 80 m
Radio path length 32.3 Km o 21,6 Km
Path type Plain ~ Plain
- . C= 1.0 C= 1.0
Feeder Type. ¥F-H50-13 WF-H50~13 WF-H50-13 WE-H50-13
) _ 100 m 90 m P “100'm
Sub Coaxial Cable 8p-2% 8D-2% 8D-2W ap-2v
CLom o L0 Lom ~ LoOm
Antenna - Type . 3.0m¢ GPA  3.0m¢ GPA 3.0m¢ GPA . 3.0m¢ GPA
Model of Equipment~ PSK-2MB-2GHz - (S/D) PSK- 2MB~2GH2
i S 1N : LW
(ATT § dB) (ATT 0 dB}
1 { Feeder Loss . - .
2 {Duplexer Loss
-3 | RF Hybrid Loss
4 | Antenna Gain

Reflector Gain

Free Space Loss

Azimuth lLoss
of Reflector B

8 | Azimuth Loss of Antenna dB _
9 !Loss of Splitting Power dB -
16 | Shadow Loss ALdB Lo ddE ] [ U EREINY NS dl= o] nl=
B {dB d2 h2 dd= hi2=
11 | Additional Loss ;0 1300 IR IUSVSOURROTSITEOot SOOI RSSO
70 1300 TSNS NPUSUTURTUUUOVORTIURPTATI VOUUUTRRY S-SR
¢ 1dB
7 [Span Loss [P T VO I V10 N O
Gain, 4B ;.. B8 8 ] o LY RS
Total | dB -78. % -74. 1
13 { Transmitting Power ' Ty ' s 1 ¥
dBn | 30.0 | (ATT 0 dB) 30.0 | (ATT ¢_dB)
14 | Receiving Power dBm | -48.5 o -44. 1 : < :
15 | Receiver Noise F= 3.0 dB = 3.0 dB
: dBm | -110.9 |  B= 1.1 Wiz -110. 5 B= 1.1 Mliz
16 | C/N in median dB 62,0 ' 6.4 | oo .
17 [ Interference dB 50,0 | Presumed 50.0 | Presumed .
16 [City Noise dB 55 8 | Presumed £0.6 | Presumed
19 | Others dB £0.0 L 60.0 {
20 | Variable Factor Total dB 48. 5 L : 49.2 - .
21 | C/N for Variable Factor dB i4.4 | BER = f E~3 14.4 BER' 1 E 3 : -:4
22 | Fading Margin dB 34.1 34.8 o
23 { Pr ' Pr=4.4E=04 r= 1 lE 04' .
24 | Pre Considering Reflection = Pre= 1. 4E-02 :Pre= T AE-04
25 | Diversity Improvement s/D Isd= 5. OE+Q1 1sd=" 4. 8E+01 g
26 | Outage Time Due to Fading [% ‘Pm= 1. 1E-05 -~ Pm= S.1B-07.- .
27 | Outage Margin dB 18. 1 29.6-
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Radio' Path Calculation for
72000 MHz Band PCM-OPSK Digital Radio Link

No. §

a b
Span %&*Kﬁ iﬁiﬁm B A BOE g #R )
: ST b E
" Altitude IS 44T m 47 n 360 m
Antenna height 60 m 35 m ¥ m 35 m
Radio path length "80.3 Knm ' -38.9 Km
Path type Plain Plain .
T C= 1.0 €= 1.0 _
Feeder Type WF-H50-13 WE-H50~13 WE-H50-13 WF-H50-13
- Lo . 80 m 55 m 0m 40 m
Sub Coaxial Cable BD-2% 8h-a ap-2¥ 8D-2¢ .
o - 1.0m 1.0 m i.0nm 1.0 m
Antenna Type £.0m¢ GPA - 4. 0m¢ GPA 4.0m¢ GPA  4.0m¢ GPA
Model of Bquipment PSK-2MB-2GHz  {(3/D) PSK-2MB-2GHz :
: LW 1%
N . . oaw  (ATT 0 dB)
1 | Feeder:Loss 2 LB L A8 L TR A
_ L - ib1dB =3.1 2.4
-2 | Duplexer Loss LT R IO 7. N SO SOV W 3.0
T - 1r|dB ~-3.5 ~-3.5
.3 |RF Bybrid.Loss -~ . .|dB 0.0 0.0 |
"4 [ Antenna Gain 3188 1358 s E LI R R
L b |dB . 35.8 35: 8
-5 {Reflector Gain 30 2 1 0N SO NON NNV SOOI UUORONY NENTENSURRTEY OO RO OU
o : -1:B-1dB
§ | Free Space Loss 1ALdB 1-134.14 dl= 60.3 Km . -130.3 1 .dl=_ . 38.9 Ka ..
' - B LAB L] 2= o] KoL G Km. ..
' g C idb d3 Xm d3 Km
7 [Azinuth Loss AdB L T N B
of Reflector .- BldB | 8
§ lAzinuth Loss of Antenna dB
9 | Loss of Spllttlng Power - {dB : =
10 { Shado¥ Loss - ALdB | diz. b= dl= ... Bl=
: B |dB d2 h2 q2= h2=
IT[Additional Loss _ ALAB | (ST NSO RSOOSR
' 50 LT TN A TvvOYTNUSTUORTUTUTUURUAL AUUTUOUOUUNRS SUOTUTN YT SUPRR
: CidB. | :
i [ Span Loss Toss, 198|480 LG [
: Gain . fdB. [ . {2 RO OUTOUIY SO (A
- . -] Total jdB -75. 4 ~70.0
13 | Transmitting Power ‘ ' 1 ¥ 1 ¥
_ e T dBm 30.0 | {ATT 0 dB) 30.0 | (ATT 0 dB)
i4 | Receiving Povwer dBm | ~46.4 . s -40. 0
15 } Receiver Noise ' F= 3.0 dB - = 3.04dB
‘ L L dBm | -110.5 B= 1.1 Mz -110.5 B= .1 Wiz
18 [ ¢/ in median dB | .64.1 . i 70,95
17 | Interference:: {dB 50.0 | Presumed 50.0 | Presumed
JL'Cltr_Nmse R 'dB | 56.3 I Presumed 61.9 | Presumed -
19 {Others . dg. | 50.0 | §0, 0.
20 'Varlable Factor Total dB .| 48.%6 : 49.3 s
211 C/N. for .Variable Factor. dB ‘14,4 TRER = 1 E-3 14, 4 | BER = 1 E-3
22 | Pading Margm ' dB 34,2 i 34,9 ' _
23 | Pr 0 "~ Pr= 3.9BE-08 _Pr= 8. 4E-04
24 | Pre. Conmdermg Ref!ectmn T Pre= 1.9E-01 Pre= 2. 1E-03
25 | Diversity Improvement | 5/D 1sd= 5. 0E+D1 Isd= 5. 0R401
126 1 Outage . Time Due to Fading | % “Pm= |, 5E-04 Pm=_1.1E-06
2T | Outage Margin dB ' 9.5 26.9
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Radic Path Caleculation for

o6

2000 MHz Band PCM-QPSK Digital Radio Llnk
a b. ' FUR b e
Span BRLRE R BBK S HELPHE dbbdis
Altitude o 360 m §0m 360 m 339 m
Antenna height 30 m Ib n 35 m 35 m
Radio path length 4.7 Km 1.5 Km
Path type Plain . - .- Plain
C= 1.0 C=_ L0
Feeder Type WE-H50-7 WF-150=17 ¥E-H50-13 WF-H50-13
50 m 55 m -3 om 55 m
Sub Coaxial Cable 8D-2K 8D-2% 80-2% 8D-2%
i.0m LLom L.Om : 1.0 m
Antenna Type 1.om¢ GPA__ 1.2m¢ GPA 4,0m¢ GPA__ 4.0m¢ GPA
Model of Equipment PSK-2MB-2GHz PSK—ZMB-ZGHT w(S/D) ]
' 0.2 ¥ k .
{ATT 0 dB) (ATT 0 dB})
1 | Feeder Loss 2. 4B .. o8 L TR T
b | dB -4.2 ~3.1
2 { Duplexer Loss T LB Lm0 e ] et 28 IR
R 1dB -3.5 -3.5
3 I RF Hybrid lLoss dB 0.0 0.0.
1 | Antenna Gain B B 260 ol N I
b tdB 26. 0 35.8
5 [ Reflector Gain 1200 T T TOy oo oA ORE SURUIRIUUONS SORIUE SRR OO SO
6 | Free Space Loss A B |-i1L.8)  dl= 4.7 Km  |-132,7 [ dl= 51.8 Km
BB ] A2z Km i 925 Kno......
' C1dB d3 Km d3 Xm
7| Azinuth Loss L 0 I SRS . i
of Reflector B | dB N
8 |Azimuth Loss of Antenna dB L
9 | Loss of Splitting Power dB 1
10 | Shadow Loss A JEB. ) hE] 1S TN IUUNA 1.1 1 SO b=
B |dB d2= k2 d2= h2
1 [Additional Loss 7 T O A M) s,
BB L e s rereeneee e
¢ | dB - o
| 12 | Span Loss Loss OB | 7126.8:) o b2 )
Gain, | dB. [ sz 0| (I
Total 1dB =74, % : -73.9

13 ] Transmitting Power 0.2 ¥ Co L S L

dBm | 23.0 ] (ATT 0 dB) 30.0 | (ATT 0 dB).

14 | Receiving Power dBm | -51.5 _ -43.8 7 S

15 t Receiver Noise 1 = 3.0 dB ' CB= 3.0 g8~

dBm | -110.5 | - B= 1.1 Mz _|=110.5 B= 1.1 Miz

16 | C/N in median dB 59.0 ‘ ' 86.6 ] .

17 | Interference dB 50.0 { Presumed 50.0 | Presumed ]

18 |City Noise dB 52.2 | Presumed .58.8 | Presumed -

19 | Others dB 50.0 80.0 1 :

20 { Yariable Factor Total dB 47. 4 " 49,0 . .
121 | C/N for Variable Factor dB 14.4 | BER =-1-E—3 ) 14.4 { BER = 1 F 3 Tl
122 | Fading Margin di 43.9 34. 86 e

23 i Pr Pr= 5 2B~ 07 P 2 3E 03 L

24 | Pre Consjdering Reflection Pre=_5. 2E-07 . Pre=8.2E-02

25 | Diversity Improvement Isd=_ 1. QE+00 5/D Isd= 5.0FE401 ]

26 |Qutage Time Due to Fading % . Pm= 2. 6E-08 - Pm— 5. ﬁE 05 . ]

27 | Outage Margin daB T35 9 12,8
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Radio Path ‘Calculation for

21

30. 1

2000 MHz Band PCM-QPSK Digital Radio Link No. 1
[~ a b . |a b
Span Adbebl bR bR Bulih kR %%E
. C - : 7 %
- Altitude 33% m 441 n 441 m 90 n
- Antenna height 35 m 35 m 18 m 30 m
‘Radio path length 44.5 Km T Km
Path type Plain ~ Plain
. ) C= 1 C= 1
Feeder Type WF-H50-13 WF-H50-13 "1 WF-B50-17 WF-H50-T
S . 30 m 30 m 40 m 50 n
Sub Coaxial Cable 8D-2W 8D-2% sh-2% §D-2%
Lo . Lom 1.0 m 1.0 m L.0m
Antenna Type 4.0m¢ GPA  4.0m¢ GPA 1.2mné¢ GPA 1.2m¢ GPA
Kodel of Equipment PSK- 2MB~ZGHZ PSK-2MB-2GHzZ - '
S - 1w 6.2 W
; S (ATT___0.dB): (ATT 0 dB)
1 | Feeder Loss 2. ldB | .. L . PSSR o T3 2 L
L b |dB =2.0 -3. 8
-2 | Duplexer Loss . TJdB 1 e LI TSSOSO SOt 5 0 SEOIOUIOIO RSO OR O
- R | dB -3.5 -3.5
3 ' RF Hybrid Loss dB 0.0 0.0
4 Antenna Gain = ajdB . 388 Lt s 260 L,
b [ dB 35.8 26,0
3 Reflector Gam I N1 S RS PTOOTUOVOVRRN BRSO FTET O
1 B |dB ' .
v [Free Space Loss Ta LB =TaL 4] dl= 44.5 K [=115.4 [ 4= 7K
: : BLAB o fdim Em 2 Km....
' : C |dB g3 Km d3 ¥n
T|Azinuth Loss 1N 0 I W S I
_ of Reflector B | dB "_' ‘
8 {Azinuth Loss of Antennz . {dB
"9 | Loss of Splitting Power  [dB . .
10 } Shadov Loss Ald. 1oLl hi TSRO 1. £ KOs . |
' , B !dB d2 ‘h2 d2= h2
11 | Additional Loss ALAB Lo e [TV TSUTNNS NETOUTIIUOI: OO
‘ BB L i
C1dB »
12 {Span Loss Loss JdB | -RAL S 4 i 12800 e,
Gain [dB.[... T 6L e D20 e
. Total | dB | ~70.3 _ ~17.0
13°( Transmitting Pover ' : , : 1 ¥ o 0.2 W
o SRR dBm 0.0 | (ATT 0 dB} 23.0 | (ATT 0_dB)
14 | Receiving Power . dBm | -40.3 . -54.0
15 Rece1ver N01se ' R F= 3.0 dB F= 3.0 dB
— fdBm [ -110.5 1 B= 1.1 MHz -110.% B= 1.1 Mz
16 C/N in medlan dB 0.2 { . 56.5.
17 | Interference dB 50.0 [ Presumed '50.0 | Presumed
18 | City Nojse: dB 51,2 Presumed 419.4 | Presumed
119 | Others: ' dB 60.0 | ' 60.0 |
20 {Yariable Factor Total dB | 49.3 [ 6.1
21 ) ¢/N for Variable Factor ~ [dB | 4.4 BER 1 3 14,4 [BER = 1 E-3
22 | Fading Marg in dB ] 34.9 31.1 ‘
23 | Pr o ) . Pr= 1.43—03' Pr= 2. 1E~06
24 | Pre. Con51der1ng Reflection - Pre=_1.4E-03 Pre= 2. 1E-~06
2% | Diversity [mprovement = - Isd= 5.0E+0} lsd= 1. 0E+00
26 |Outage Time Due to Fading |% " Pm= 9.4E-07 Pa= 1. 4E-0T
Outage Margin dB . o ' 30.3
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Radio Path Calculation for
2000 MHz Band PCM-QPSK Digital

Radio Link

a b a b ]
Span JFHED AL S A
KPSER (Rt
Altitude 90 120 m m a |
Antenna height 0m 40 m m . m
Radio path length 3 Kn Km
Path type -Plain
£= 1 C=
Feeder Type ¥F-H50-7 WF-H50-T -
60 m 60 m m [
Sub Coaxial Cable gh-2VW 8D-2¥% 8N-2% 8n-7y
1.0 m 1.0 m 1.Om 1.0 m
Antenna Type 1.2n¢ GPA. . 1.2m¢ GPA S . -
Model of Equipment PSK-2MB=~2GHzZ .
0.2 W ¥
(ATT 0.dB) (ATT 0 dB)
T [Feeder Loss N I R I | i
' b {dB -4.8
7 [ Duplexer Loss 0 T T A A IR |
‘ B R |dB -3.5
3 | RF Hybrid Loss dB 0.0
§ [Antenna Gain PN I T Y SN MU
' . b | dB 26.0
§ {Reflector Gain AR e i
‘ B | dB . o .
6 [Free Space Loss AdB |-108.01 dl= . S Km gl
BLAB ]S A2 i) KMo 885 Kim......
C.|dB a3 Km d3 K
7 [Azinuth Loss T ! D, P ER—— -
of Reflector B ldB B
% {Azimuth Loss of Antenna  jdb.
9 |Loss of Splitting Power dB L ,
10 | Shadow Loss 000 IO K TS0 Y AR WU ¥ = . hl
B {dB d? hi dz hZ
I1 [Additional Loss N 1200 I AR FRS DO
B B e b e
. _ | dB
12 | Span Loss Loss. LAB [ =123.8 | i e e e e
Gain LdB L
Total {dB -711. 6
13 { Transmitting Pover 0.2 % o R
dBm | 23.0 | (ATT 0 dB) (ATT 0 dB)
14 {Receiving Power dBm | -—48.6 R - RN
15 | Receiver Noise = 3.0 dB F= 4B
dBm | =110.5 B= 1.1 Miz B= Mz
16 1¢/N in median .dB 61.9 . a3 R
17 j Interference dB 50. 0 | Presumed ' Prasumed -
i8 {City Noise dB 55:4 | Presumed Presumed -
19 | Others . dB 60. 0 o ' :
20 | Yariable Factor Total dB | 8.4 s BRI R S
21 | ¢/N for Variable Factor dB 14.4 [ BER =1 E-3.  IBER =1 B-% * =
22 {Fading Margin dB 34, 0. - . ' f ol
23 | Pr - - Pr= 1. 1E-07 Pr= 0.00400 .
24 {Pre Considering Reflection | .. .| - Pre= 1. 1E-07 "Pre=-. .o
25 | Diversity Improvement Isd= 1. 0E+00 " Isd=
26 jOutage Time Due to Fading | % Pn= 4. 3E-09 Pin= s
27 {Outage Margin dB . 41,8 ' o
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Radio Péth Caicuiation fer

2000 MHz Band POM-QPSK Digital Radio Link

No. ¢

: a b a b
Span Wil RKAWIME | RPIThREE ETELPREE
T Altitude 90 m 30 m 30 m 470 m
Antenna height 90 m 90 m 45 m . 3% m
Radio path length 52,2 Km 50. 4 Km
Path type Plain Plain
' ' T L 0 - ‘ C= 1.0
Feeder Type WF-H50-13 © WF- H50 -13 WF-H50-13 WF-H50-13
o 110 m ©o1i0m 65 m 5 m
Sub Coaxial'Cable 8D-2% 8D-2W 8D-2% 8D-2¥
e 1.0 m 1.0 m 1.Om LOm
| __Antenna Type. 14.0m¢ GPA_ 4.0m¢ GPA 4.0n¢ GPA 4.0m¢ GPA.
Model of Equipment PSK~aMB-2GHz (S/D) PSK-2MB-2GHz: . (S/T)
- N 1 ¥
et e (ATT 0 dB) {ATT ¢ dB)
1 {Feeder Loss ~ |a]dB | .- =50 I e eeneser e
- o b | dB -5.1 -3.1
7 [Duplexer Loss B T I N IS
: L : R 1dB -3.51 -3.5
"3 | RF Hybrid Loss - —_{dB 0.0 0.0
{'{ Antenna Gain laldB ] 3.8 e B8 B s
b 1dB. 35.8. 35.8
5 [Reflector Gain- NN C I T IO A IR
- BldB :
6 F‘ree Space LOSS ALdB 1-184.3 ) dl= 62.2 Km  1-132.3, di= . . 50.4 Kkm .
' BIAB Lo 827 Koo 25 Km.....
CldB . d3 Km d3 Km
7 [Azimith Loss Bl
L of Reflector. B.dB | '
8 Azimuth Loss of Antenna - |dB..
9 ILoss of Splitting Pover . |dB
10 { Shadow Loss o LALAB 1T e Iz
| o BldB | d2 hl= d2= __ hi=
11 {Additional Loss ALAB Lo e
' e B LB e
| i _ _.._...JC|dB :
12 | Span Loss -~ {Loss. 1dB. 17152, 2 | o LTS T
Gain  |dB_[.... (5 VL8 A SRS O T8 e
ST .+ UTotal | dB -80. 6 . o -14.1
13 | Transmitting Power . - 1y 1 ¥
I P dBn | . 30.0 | (ATT. ¢_dB) 30.0 | (ATT 0 dB):
14 | Recoivirnig Power dBm |  -50.6 L : -44. 1 :
15 [ Receiver Noise F= 3.0 dB F= 3.0 dB
N dBm. ] —-110. 5 B= 1.1 MHz -110. % B=. 1.1 Milz
16 | C/N in median dB 59.9 66. 4
17 [ Interferenée dB 50,0 | Presumed 50.0 | Presumed
18-1.City Noise: dB. 54.6 | Presumed 58.5 | Presuncd
19 [Others .. . . dB.{ . 60.0 60.0
20 | Variable. Factor. Total . |dB | . 48.1 49.0
241 C/N for Variable Factor dB 14.4 | BER = 1 I‘ 3 14.4 | BER =1 E-3
23 | Fading. Mgzgxn ' : {dB - 33.1 . 34.6 o o
BPr. . | ERTTE W= “Pr- 2. 1E-03 |
24 | Pre! Conszderlng Reflection : § Pre="5.5E-02 E Pre= L. IE-01
25 IDiversity. Improvement: . -8/D Isd= 3, 9E+01 $/D - Isd= 3. SE+01
26 1 Qutdge Time Due to Fading |% ' Pu= 6. 0E-05 ' Pm= 1. }E-(M4
27 | Qutage Margin dB 13. 5 10.0:
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Radio Path Calculation for

2000 MHz Band PCM-QPSK Digital Radio Link No. 10
- a b 1a b T
Span EIEILb RS BHKX R gHkxE Retlidhits
Altitude _ 470 m 0mn 40 m 1049w
Antenna height 3/ m : 5¢ S50 m 80 m
Radio path length 34. 2 Xm 5104 Km
Path type Plain Piain
C= " 1.0 . _ C= 1.0
Feeder Type WF-150-13 WE-H50-13 Wr-H50-113 Wr-150-13
55 w 70 m 70 m 100 m
Sub Coaxial Cable 8D-2¥ 8p~2W §D-2W 8D-2¥
: o i.0m 1.0m 1.0 m Sl 0om
Antenna Type 3.0m¢ GPA- . 3.0m¢ GPA 4.0m¢ GPA 4.0m¢ GPA
Model of Equipment PSK-2MB-2GHz - (S/D} . PSK-2MB-2GHz . (S/D)
oL 1 W i¥
: {ATT g ap) (ATT 9 aB)
1 1 Feeder Loss 2 fdB [ . Bl |t 30 8 L eeeseromsaniesmamerenee
b | dB -3.8 -5.2
2 | Duplexer Loss T LT T R TSR OUU O MU 20 0 NSRS
R 1dB -3. 5 -3.5
3 | RF Hybrid Loss dB 0.0 0.0
4 i Antenna Gain a1dB 1 33 3 e ! CE TR T T AR
. b [ dB 33.3 35. 8
5 {Reflector Gain N8 N1 S0 SN NOVURUOIUUTOURUOTUNURUIUUUNIS SUUDORRITOTSE SOUTOoTUORUrRORTOR Y
B | dB ' _ - o
§ [Free Space Loss A8 |12 dis . 3h.2Rm.|-i8%1 ). 4= SLAKa
BAdB d 42 Koo 825 K.
‘ C {dB - d3 Kn d3 Km
T ) Azimuth Loss R T TS TSSO OU TSNNSO HURIUPUIOUIOR NGRSO OO O OO
= of Reflector B | dB -
§ | Azinuth Loss of Antenna dB
9 i Loss of Splitting Power - dB . L
10 | Shadow Loss AJdB Ll 1 SO SR di= . ..hl
B idB d? hi= d2 h2
11 Additional Loss .0 K 100 NN FUUTUTUURRUUURETSUNOOTE NUUTUTTRIY Tt UCOPOUV ROt SROPORRRRR
7% 1 NS NEUOOOTUNIOE UOUUOT USRS UNRUR IO U STUORUUTU WU ORUU ORI
C {dB
12 | Span Loss Loss [dB [=142.8 ) o TAAB 2
Gain jdB 4 (4 100 USSR UUURURVRINO S 1184
Total |dB. | -76.0 ~16. 6
13 | Transmitting Power _ B | I LY
dBm 30.0 | (ATT 0 dB) 30.0 | {ATT 0 dB)
14 | Receiving Power dBm | ~45.0 S 456 | :
15 | Receiver Noise R 3.6 dB 1 FR= 3.0 dB
dBm {-110.5 B= 1.1 MHz -110. % B= 1.1 Miiz
16 {C/N in median dB |. 64.5 I T ER] n S
17 | Interference dB 50.0 | Presumed 50.0° | Presumed -~ |
18 .| City Noise . dB 57.3 { Presumed 58,1 | Presimed -
19 {Others dB §0. 0 B 60.0 - B
20 | Variable Factor Total dB 48. 8 . 48,9 - I
21 1 C/N for Yariable Factor dB_ 14.4 |'BER = 1 E-3 “14.4 VBER =-1 E=3 -
22 | Fading Margin dB 34.4 | ‘ . 34.5 S
23 I Pr - . Pr=5.4E-04 Pr=2.28-03 .
24 | Pre Considering Reflection : Pre=6.7E-03 . Pre= 2.7E=03 -
25 | Diversity Improvement $/D Isd= 5. 0E+0] S/D [sd= 4. 8E+01
26 [ Outage Time Due to Fading | % . Pm= 4. 9E-0b - Pm= 2.1E-06
27 | Outage Margin dB 20,8

71,3
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‘Radic Path Calculation for

2000 MHz Band PCM-QPSK Digital

Radio Link

No. 1l

[~ a b a b
Span R HEILp#ME | HRLGEE BHLdEkE
Altitude 1049 n 360 m 360 m d4l m
Antennz helght I nm 0m 25 m 30 m
Radio path length 96 Km $7.5 Km
Path type Plain - Plain
' C= 1.0 C= 1.0
Feeder Type WF-150-13 WF-H50-13 ¥F-H50-13 ¥F-H50-13
SR 55 n 0 m 100 m 100 m
Sub Coaxial Cable 8D-2¥ §D-2% 8D-2¥ 8D-2%

' S 1.0 m 1.Om I.Om 1.0m
Antenna Type 4, 0m¢ GPA_ _ 4.0m¢ GPA 4,0m¢ GPA  4.0m¢ GPA
Mode! of Equipment PSK-2MB-2GHz  (S/D) PSK-2MB-2GHz  (S/D)

- 1 ¥ 1 ¥
: (ATT . 0 dB) (ATT 0 dB)
[ Feedor Loss N T T IS FO 32
- b 1dB =2 25,2
2 | Duplexer Loss T LGB ] 230 e ! 300 L.
' - R | dB -3.5 -3.9
3 | RF. Hybrid Loss dB 6.0 9.0
4 tAntenna Gain 2148 ... LT 30 OO UUUUUURIRY AU K170 OO
o b | dB 35.8 35.8
5 [ Reflector Gain AL e e,
o B | dB
§ {Free Space Loss A|dB . -138. 11 di= 96 Km  |-137.8 1 dl=_ 81.5Km
BfaB ol dem ] K ddm Kn.
C jdB d3 Km d3 Km
7 tAzimuth Loss A[dB Lo SOOI NUUUVUTEN SO U ORURIOC RO
of Reflector B 1dB
8 |Azimuth Loss of Antenna jdB
9 iloss of Splitting Power dB
10 | Shadow Loss N 0 O T OO S G B X TER TS
B [dB d2 h d?= h2
1T [Additional Loss I O T IO U
' : B30 X1 T TN T vUTTOTUUUTURURONN IR OO O U
C [dB
12| Span Loss Loss. [dB 1-850.6 1 LI R
Galn _1dB | .. L 10 OO NRPURUIUIY OO {20 U
- - 1 Total {dB -79.0 -82.6 .
13 | Transmitting Power _ 1 ¥ LW
dBm 30.0 | (ATT ¢ dB) 30.0 | (ATT 0 dB)
14 |Receiving Power dBm | ~49.0 =52, 6
15 | Receiver Noiss E F= 3.0 dB F= 3.0 dB
. dBm | —~110.§ B= 1.1 MHz -110. % B= 1.1 Miz
1 16 [C/N in median dB 61,5 . . 57.9
17 {-Interference dB 50. 0| Presumed 50.0 | Presumed
18 { City Noise dB | _53.4 | Presumed 52.1 ] Presumed
19 | Others ' ‘dB - 50.0 ' 60.0
20 | Variable Factor Total dg | . 47.9 - 41.3
21 {C/N for: Variable Factor dB 14.4 |BER = | E-3 id4d.4 | BER = 1 E-3
22 | Fading Margin - dB 33.5 |- ' 32.9
23 | Pr : - - ' _ Pr= 2.0E-02 Pr=_}. 4E-02
24 [ Pre Considering Reflection Pre= §. 1E-02 Pre= 2. 5E-01
2§ | Diversity Improvenent S/D . Isd= 2.2E+01 $/D [sd= 1. 8E+0!
26 |Qutage Time Due to Fading | % Pn=_1, GE-04 Pm= 8, 2E-04
27 | Qutage Margin dB 13.0 3.5
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