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BAB V 

KESIMPULAN 

I. Dari hasil analisis dengan menggunakan sektrum frekuensi selebar 1,25 MHz 

terhadap sistem CDMA dan sistem PHS dengan pembagian sektor 3 sektor maka 

dapat disimpulkan bahwa sistem CDMA memiliki jumlah kanal sebcsar 27 kanal / 

sektor sedangkan pada PHS diperoleh jumlah kanal sebcsar 1 1  kanal / sektor. 

2. Pada penerapan sistem selular untuk daerah sub urban dapat dianalisis bahwn CDMA 

mcmiliki jarak radius antar sel sebesar 6,36 x 1 0 °  Km sedangkan pada sistem PHS 

diperoleh jarak radius antar set sebcsar 1 1 0 °  Km. 

Hasil dari analisis tersebut diperoleh kesimpulan bahwa sistem CDMA memiliki 

keunggulan atau kelebihan dari hat jumlah kapasitas kanal serta jarak radius set maka 

pantaslah bahwa CDMA memiliki peluang yang cerah untuk menjadi basis teknologi 

Multiple Access dimasa depan dengan kualitas sinyal yang tetap baik dan lebih sedikit 

perangkat sel untuk mencakup suatu wilayah geografis. 

/ 
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Garn bar skema proses modulasi pada kanal reverse CDMA 

Tabel parameter modulasi kanal trafik pada reverse link CDMA 

Data rate, bps 

Parameter 9600 4800 2400 1200 Units 

PN chip rate 1.2288 1.2288 1.228 1.2288 Mcps 
Code rate % % ½ ½ bits/code symbol 
ansmit duty cycle 100.0 50.0 25.0 12.5 '% 

Code symbol rate 28,800 28,800 28,800 28,800 $ps 
Modulation 6 6 6 6 code symbol/ 

mod symbol 
Modulation symbol rate 4800 4800 4800 4800 p 

Walsh chip rate 307.20 307.20 307.20 307.20 cps 
Mod. symbol duration 208.33 208.33 208.33 208.33 µ., 

PN chips/code symbol 42.67 42.67 42.67 42.67 PN chip/code 
symbol 

PN chips/mod. symbol 256 256 256 256 PN chip/med 
symbol 

PN chips/Walsh chip 4 4 4 PN chips/Walsh 
chip 



Tabet parameter modulasi kanal akses 

Data rate, bps 

Parameter 4800 Units 

PN chip rate 
Code rate 
Code symbol repetition 
Tenmit duty cycle 
Code symbol ratr 
Modulation 

Modulation symbol rate 
Walsh chip rate 
Mod. symbol duration 
PN chips/code symbol 
PN chips/mod, symbol 
PN chips/Walsh chip 

1.2288 
'I, 

2 

100.0 
28,800 

6 
4800 

307.20 
208.33 
42.G7 
2G6 

4 '  

Mc;rs 
bits/code symbol 
symbols/code symbol 
% 

4p 
code sym/mod. symbol 
p4 
kcps 

•• 
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PN cip/mod. symbol 
PN chip/Walsh chip 
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Gambar struktur kanal foward link CDMA: 
(a) modulasi (b) quadrature spreading 



Tabel parameter modulasi kanal sinkronisasi 

Data rate, bps 

rmeter 

'N chip rate 
Code rate 
Code repetition 
Modulation symbol rote 
PN chipl modulation symbol 
PN eiolbit  

1200 

1.2288 
½ 

2 

4800 
256 

1024 

Units 

Mcps 
bit/code symbol 
mod. yr.bol/code symbol" 
pd 

PN chips/mod. symbol 
PN chip/bit 

ch repetition of a code ymbol is s modulation symbol, 

Tabel parameter modulasi kanal paging 

( 

Datu rate, bps 

Parameter 9600 4800 2400 Units 

PN chip rate 1.2288 1.2288 1.2288 Mcps 
Code rste ½ ½ ½ bits/code symbol 
Code repetition I 2 4 mod. symbol/ 

code symbol 
Modulation symbol rate 19,200 19,200 19,200 6p5 

PN chips/modulation symbol 64 64 64 PN chips/mod. 
symbol 

PN chips/Lit 128 256 5 1 2  PN chips/bit 

Ech repetition of a code symbol is s modulation symbol, 

Tabcl parameter modulasi kanal trafik foward 

Data rate, bps 

Parameter 9600 4800 2400 1200 Units 

PN chip rate 1.2288 1.2288 1.2288 1.2288 Mcps 
Code rte ,,,, 

\,\ 
,,,, 

\,\ bit/code symbol 
Cade repetition 1 2 4 8 mod symbol/code 

symbol 
Modulation symbol rate 19,200 19,200 19,200 19,200 4pt 
PN chips/modulation symbol 64 64 64 64 PN chips/mod. 

symbol 
PN chips/bit 128 ' 256 6 1 2  1024 PN chips/bit 

Eh repetition of cod« symbol is a modulation symbol. 



Kelemahan: 

Membutuhkan pembagi frekuensi yang kompleks 

Tidak berguna untuk mengukur jarak dan kecepatan 

Memerlukan koreksi kesalahan (error correction) 

c). Sister Time Hopping (TH) 

Kelebihan: 

Efisiensi lebar pita frekuensi tinggi 

• Implementasi lebih sederhana dibanding FH 

Berguna ketika pemancar dibatasi daya rata-rata, tidak dibatasi daya 

puncak 

Masalah near-far dihilangkan dalam suatu sistem terkoordinasi 

e Kelemahan: 

Waktu akuisisi lama 

Diperlukan koreksi kesalahan 

IL2. KELEBIIAN DAN KERUGIAN SOFT HANDORF 

a. Kelebihan soft handoff 

1. Mengurangi atau menghilangkan efek pingpong, sehingsa mengurangi beban 

pada jaringan yang disebabkan signalling handoff dan komunikusi lebib 

"smooth" tanpa "click? 

2. Tidak memerlukan margin hysteresis, sehingga 

a Delay handoff rendah 



b. Pada komunikasi uplink, dapat mencegah interferensi tambahan yang 

disebabkan dari pada jika handoff dengan margin hysteresis dilakukan 

c. Mengurangi fading margin saat soft handoff, sehingga daya transmit dapat 

dikurangi 

3. Mengurangi probabilitas bloking 

b). Kerugian soft handoff 

1. Overhead kanal trafik/ perlu tambahan resource jaringan 

2. Lebih kompleks 

3. Interferensi downlink meniogkat, namun interferensi yang terjadi ini sifatnya 

adalah singkat tergantung dari kecepatan mobil 

MULTIPATH 

Gelombang radio yang dipancarkan dari base station ke unit bergerak, selain 

diterima langung oleh peoerima, juga mengalami pantulan oleh liogkungan 

disekitamya, misalnya: gunung, bukit, truk, pesawat terbang Hal ini karena tinggi 

ante na unit bergerak lebih rendah dari sekelilingnya dan panjang gelombang pembawa 

lebih pendek dari ukuran struktur disekelilingnya 

Fenomena ini menyebabkan sinyal menepuh lebih dari satu lintasan dari 

pemancar ke penerima dan discbut propagasi multipath Selain dapat membantu sinyal 

mencapai penerima yang dituju, propagasi multipath menimbulkan beberapa masalah 

yang amat mengganggu dalam sistem komunikasi bergerak selular seperti : Delay 

spread, Rayleigh fading dan Doppler shift 



Mobile Radio Propagation Model 

An Area-to Area Path-Loss Prediction Model 

An area to area prediction is  u s u a l l y  used to predict a path loss 

Pr can be expressed 

the p a r t i c u l a r  t e r r a i n  
loss is fund. I f  the 

area-to-area  prejictin 

path-loss prediction 
at the l-mile  pint of requires two parameters ( l )  The power 

i n t e r c e p t i o n  Pro and ( 2 )  a  path loss slope y .  

The field strength of the received signal 

over a general f l a t  t e r r a i n  without knowing 

c o n f i g u r a t i o n  over whitch t h e  actual  path 
actual value and the value predicted from an 
uzve w i l  be expected, 'Pe area-to-area 

33 

( l i n e a r  expression) 

Where r is  i n  miles or kilometer and ro equals l mile 1 . 6  km .  y  can 

be expressed as a y th power in  l i n e a r  expression and a y d/dec in  
di expression .  The reason of  t a k i n g  a  l - m i l e  point cf i n t e r c e p t i o n  
i s  t h a t  : j r h i n  a  - m i l e  radius very few streets  are a v a i l e a l e ,  
Therefore we are should avoid data w i t h  l i m i t e d  runs that do re 

provide the statistical  mean. The adjustment ftor is a .  Equation 
above is  general  formula that can be used for different frequency 
ranges as long as the frequency is  above 30 M H z .  The wavelength is  
u s u a l l y  s m a l l e r  than the  s i z e  of the b u i l t  s t r u c t u r e  ( i n  the  
f r e q u e n c i e s  above 30 M H z )  so that the multipath r e f l e c t i o n  mechanism 

p r e v a i l s .  
For path-loss prediction we prefer  that  the reeived s i g n a l  

be predicted in an absolute power level (dBm) and be compared e a s i l y  

and d i r e c t l y  w i t h  the experimental d a t a .  For this reason the 

fllowin set o f  conditions is assumed : 

Frequency f 900 MHz 

Base s t a t i o n  antenna height ( h )  =  3 0 . 4 8  m  ( I 0 O f t )  

Base s t a t i o n  power at  the  antenna ( P )  =  1 0  watt3 

Ease s t a t i o n  antenna gain ( )  =  6  d  above dipole gain  
Mobile u n i t  antenna height ( h )  3  m  ( 1 0  f t )  

Mobile u n i t  antenna s a i n  ( )  =  0  dB above dipole gain 

The parameter  of y and Pro are found from the empirical d a t a  

In tree space 

t 20 dB/dec 



In on open area 

P, 10  -4 m watts - 4 9  dBm 

y 4 3 . 5  dB/dec 

I suburban areas 

P. 1 0  6 . 1 7  
m  watts  - 6 1 . 7  dBm 

7 3 8 . 4  dB/dec 

D e t e r m i n i n g  t h e  value of  n  in E q ,  above. 
The value  cf  n  in Ea, above is foud from empirical d a t a .  
indicates  . .  30 dB/dec, and young indicates n 20 

)kumura 
dB/dec, 

t h e r e t o r e  
20 B/dec < n < 30 dB/dec 
When i s  v a l i d  for the frequency range from 30 to 20C MHz and the 
distance range from 2 to 30 km, or approximately l .  to 20 m i l e s .  
The value . .  seems dependent on the geogratical  locations and the 
operating frequency below 450 M H z ,  n  =  20 DB/dec is recommended. I n  
an rban a r e a  with the operating frequency above 4 5 0  MHz ,  n = 30 
dB/er i s  recommended. 

General Formula of the Model 

P . =  - 6 l . 7 -  3 8 . 4  log r - n log a, dBm (suburban)  

P. - - 7 0  3 5 . 8  l0 r - n  

s . I  lo r - n 

fl 
(+l 

+ a, dBm ( F r i l a d e l p h i a  

+  a, dBm (Newark)  

a, 20 1 g  t  •  10  log P, • g + 3. + 10  log h, - 64 

Where new v a l u e s  are 
antenna heiaht  t  in feet,  

g in a, r  i n  m i l e s  and 
t a c t o r .  

P, in w a t t s ,  base antenna h e i g h t  h, and mobile 
bese antenna gain g ,  and mobile antenna g a i n  

f  i n  M H z .  W i t h  a . =  0  dB,  a . i s  a  correction  



TELKOM 

SPESFIKASI  PERSONAL HANDYPHONE SYSTEM 

Karakterist ik sistem wireless adalah sebagai benikut 

Teknologi sistem radio: PHS (Personal Handyphone System) 
Band Frekuensi Carrier RF 1895 1 9 1 8  MHz 
Frekuensi spacing: 300 KHz 
Bit Rate Transmisi :  1 , 1 5 2  Mbit/s/ 1 1 5 2  Kbps 
Modulasr QPSK (Quadrature Pase Shift Keying 
Channel bi t  ra te :  384 kbps 
Voice c o d i n g : 3 2  Kbps / ADPCM 
Jumlah kanal carrier 300 KHz 
Power Transmit ter .  +  24 dBm 
Minimum Power Receiver(BER I E - 3 ) -  82 dBm 
Subscriber Antena Gain 2 , 1  dB 
Coverage Area Wireless (LOS : Line of Sight) 25 Km 
Metode Access :  TDMA TDD 
TDMA frame 5 ms 

Voice channel 30 

Gain sektorisasi Antena 2,4 dB 
Interfrensi Dani Kanal •  1 ,6  dB 
Gain Akt iv i tas Suara 2,5 dB3 

Grade Of Se rv i ce : 2% 



LAMPIRAN 2: TAUEL ERLANG-I 

8locked-Cells-Cleared 
(Erlang 8) 

A erlung 

B 

N 1.0% 1.1% L.4% 2% 2% 4% % 10% 14% 20% 10% 40% 60 

I .010t .0121 .0142 .0204 .010 .0524 .0131 .1 .11¢ .150 .4 .467 1.0o 

' 
.14J .164 .190 .12 .242 191 .410 4$ .79% 1.0o 1.4 2.00 1.11 

l .4$6 .4 5S .602 .1$ .899 1.06 1.21 1.60 1.$) 2.6J 1.44 «.4$ 

4 .&6 .$21 .992 1.09 t.1¢ 1.52 1.15 2.05 21.40 1.9$ ) 4.01 4.$0 

• • 1.14 1.«4J 1.41 1.66 .8 1.21 1.80 1.44 1.45 4.01 6.9 4.6 4.«44 

6 1,91 1.00 1.11 1.1 2.4 1.96 3.20 1.14 4.44 4.1H 6.4l t.1 10.4 

1 1.6 1.40_.  21«.. 1 . 9 4   3.25 3.1% «.14 4.41 4.46 4.2 1.44 .40 11.4 
,. 6 . . ' 3 . 1 5  1.2$ °·1.40 3.2 '3.9 4.4 4.00 4.4o 64.A0 1.11 .21 .4 1u. 

' 
3.14 .31 4.09 4.4 4.s $.21 6.8 6.65 1.4$ 4.52 10.4 15.0 14. 

10 4.46 4.41 4.41 6.04 6.$3 6.22 6.14 1.61 4.62 $.64..0 14. 1t. 

� 

II 6.14 4.12 6.44 6.84 6.3J 1.04 1.69 4.4$ $.6$ 10.$ 11.J 16.J 20.J 
12 6.24 6.05 6.2 6.61 .14 1.95 6.6L 9.4 10.8 12.0 «. 14.0 12.2 

12 6.6I 6.& 
. .  

1.05 1.40 1.91 4.A $.$4 10.5 1.9 11.2 16.I 19.6$ 1«.2 
14 1.2: 1.46 1.2 2 8 4o 9.1J 10.5 11.S 13.0 «.4 11.5 21.2 26.2 
15 .11 4.11 .61 9.01 $.65 10.6 L.4 12.5 «.1 14.64 14.$ 22.9 14.2 

16 8. 9.11 $.41 9.82 10.5 11.4 12.4 12.4 15.1 6.4 10.3 24.4 10.1 
11 9.65 9$.49 1.1 10.7 IL.4 11.5 1.4 «.4 4.J .0 21.1 24.2 11.1 

1s 10.4 10.1 11.0 11.s 12.1 1J.4 1u.3 15.4 11.4 19.2 1.1 21.4 «.1 

19 11.1 11.4 11.4 12.5 15.1 1«.J 14.2 16.6 1.5 70.4 24.$ 2.5 14.1 
20 11.0 12.5 12.1 11.1 14.0 1$.2 16.J 11.6 19.6 11.6 25. 21.1 24.1 

.. - 

11.4 13.1 11.4 .o 1t. 16.1 11. 1. 10.4 22.4 21.5 114 40.1 
71 

22 1.1 4.0 1«. 1«. 15.4 11.1 14.1 19.1 21.$ 4.1 2.1 24.5 42.1 

15 4.4 4.4 14.1 16.4 16.1 18.1 19.2 10.1 23.0 15.1 10.1 14.1 44.l 

24 14.3 14.6 16.0 4.6 11.6 9.0 10.2 21.4 1«.2 16.$ 11.4 11.4 44.l 

15 16.1 14.4 16.$ 11.$ 14.$ 10.0 11.21 11.4 15. 11.1 1.0 29.4 44.l 

11.0 1.J 11.4 18.4 19.4 10.$ 11.2 15.$ 26.4 29.9 24.4 41.1 6o. 
26 

1$.4 «2.4 41.1 
21 11.4 14.1 14.4 1.5 10.J 21.$ 15.2 4.$ 21.6 10.2 

19.0 19.4 20.1 21.2 21.$ 14.2 16.0 14.1 1,4 21.1 44.4 &4.l 
15 14.4 

9.4 46.I 44.l 
29 14. • 

0.4 1.0 11.1 15.4 15.2 11. 29.$ 11.6 

20.1 20.1 21.1 11.9 13.1 24.8 16.1 24.1 1.0 11.4 40.0 01,1 4. 
20 

21.6 12.1 22.4 24.0 25.4 11.2 29.2 12.1 1$.1 41.4 4.4 62. 
J1 21.1 

1.2 16.J «2. 41. 4.1 
22 22.0 22.4 21.0 25.1 24.$ 16.1 1$.21 10.1 

24.4 25.4 27.1 2.J 21. 2.4 11.4 ««.2 1.1 04.l 
lJ 21.9 11.3 21.9 b4.4 66.1 

15.5 26.8 14.1 10. 12.4 25.4 14.4 «.1 
4 114 16.2 2«.4 

16.1 40.0 4.1 4.0 44.I 
1$ 24.6 2.1 15.4 2.4 21.1 19. 1.1 12.4 

10.1 11.3 )44 21. et.1 4.¢ 41. 10. 
25.4 4.0 6.4 11.J 24.6 2$ t.4 60.0 4$.4 12.1 

219.6 1.% 21.2 54 21.0 
31 26.4 16.4 21.4 14.) 

0.1 6 1 . 4  e:.0 1¢. 
1. 24.J 19.2 10.5 12.4 4.4 2)66 «02 

25 21.5 2.4 4:.1 14.l 
78.6 21.2 10.1 J1.5 )1.4 9.4 J1.1 « t . )  « t  

29 74.1 14.1 
11.4 )4.6 4.4 4.4 «2.5 46.1 4.2 64.4 

« 29.¢ 71.5 0.1 J1.0 

J% 0).6 4,4 $.1 0.0 60.1 

«'  
29.9 10.4 21.0 21.9 33.4 ).6 1,¢ 6;. 2.1 

12.4 Ju.J J6.4 .4 40.$ 4t.4 «.6 $1, 
¢ 10.4 21.3 J1.9 t:. 6.J 4l 

21.4 25.2 1.6 9. «2.0 « $ $  4.$ 
e2 1.1 12.21 2.4 

$1 . 1  65.9 1.0 46.l 

1.1 J«.1 26.1 4.6 4 5  0).1 «.L 
t. 4 4  12.4 11.1 

«4.2 $1.2 41.) 72.1 
2«.4 J1.6 51.1 21.4 4 1 .  «tT 

«5  23.4 6.0 

e1.1 4.4 $1.4 L 1 4  e.2 $).1 

64 .1 40.$ t.4 
« Ju.J 4.9 15.4 

«4 Gu. 0 92.1 

51.5 51.1 e1.$ 4).6 46J 606 
«; 11.2 25.4 26.4 

« 1 , 4  5 1 , 1  66.0 . 45 1.1 $4.l 

16.1 J1.4 9.4 t00 « 4 t ,$  
... , « 26.1 61 61.0 ) 

« e.1 35 6 ! 9  
¢  1.0 51.¢ 25.J .1 « t . 0  

$ 5  Ls 1.0 $ 1  

« 4  «5 t ) 6  4 0  
!  21.1 4.$ • 

J e t $  

L . 2   I  



8locked-Calls-Cleared 
(Erlang B) (Continued) 

A, rlunt 

B 

N 1.0% 1.2 1.4% 1 2% 4 % 10% 14 10% 0% 40% 6r 

61 
• 21.4 40.1 41.1 41. 44.4 41. 60.4 $$.1 41.1 41.4 41.1 100.1 

$2 19.1 40. 41.0 41.1 4.$ 44.4 46.4 61.1 $4.J 41. TL.A 4KJ 102.1 
$J 40.4 41.1 42.0 43.1 44.4 «1.5 43.4 $21.4 $1.$ 42.2 12.1 86.0 104. 

54 41.4 «2.1 42.0 44.0 45.4 4.$ $0.$ 61.9 $4.7 61.5 14.t 4.4 106. 
$5 «1.'4 41.0 41.4 44.9 46.1 41.5 $1.3 65.0 $9.4 64.7 15.4 4.J 104.1 

$6 41. 41.9 «4. 45.$ 41. t.4 $2.9 66.1 61.0 65. 11.0 91.0 11.1 

67 44.2 44.8 46.7 46.4 44.7 61.4 61.9 61.1 62.1 61.1 74.4 92.4 111.1 

68 45.1 45.4 44.6 41.4 49.6 621.6 6$.0 64.2 61.J 64.4 174.4 9«. 1«.t 

69 46.0 46.1 41.6 48.1 $ 0 . $ . .  $1.4.$6.0 .  4.J 64.6 69.1° L $6.0 116.1 

60 46.$ « 1 . 4 « 4 . 4 .  4.4''751.6 4.4 ·«1,L -'do.4 65.4 15.$ 1. 91.4 I14. 
. .  

61 41,$ 44.6 49.4 60.6 42.6 $$.$ 68.1 61.4 66.3 12.1 4«.I 9.J 120.1 
62 48.$ 49.4 60. 61.4 61.6 66.6 62.1 62.6 68.0 1J.4 t4 101.¢ 122.1 
6J 49.1 60.4 61.2 62.6 64.5 41.¢ 6.2 61.1 69.1 14.4 41.0 101.4 12«.l 
64 60.4 41.J 62.2 63.4 65.4 44.4 61.1 64.4 10. 1$.$ t.4 10«.J . 126.1 

65 61.4 62.2 63.1 64.4 66.4 69.4 €2.J 6$.4 1.4 11.1. t.4 106.0 12.° 

66 41.4 61.1 64.0 66. 61.4 60.4 61.: 66.$ 11.6 14. +L.1 101.4 10.1 

67 6J.4 64.1 65.0 66.J 8.4 61.4 64.4 64.0 7J.4 19.4 1.1 10.J 121.1 

6 6«. 4.0 65.8 61.2 69.1 61.4 63.4 63.1 14.$ 4.4 .1 1 1 1 .0 '  1«.1 

"5 66.1 65.$ 66.9 64.2 0.1 65.1 66.4 10.1 14.1 42.1 1.4 112.4 16.1 

70 66.I 66.& 61.4 69.1 61.J 64.1 61.5 1L.3 71.5 4) $ 6 $  1 1 u.  14.1 

TL 671.0 61.4 68.7 60. 42.J 45.1 64.6 11.4 14.4 « $4.4 14. 140.1 
12 64.0 64.7 _ 4 . 1  61.0 61.1 66.1 69.6 11.4 79.6 4.4 2.4 11.4 101 
7: 6$.$ ·63.6 60.6 42.0 6«.2 41.1 10.6 14.4 40.4 41.0 101.2 11.5 14.l 
7+ 63.8 60.6 61.6 62.9 6$.2 64. 11.1 15.4 41.9 A.J 102.1 1270.9 146.l 
7L 60.1 61.4 62.6 61.9 66.2 69.1 11.1 16.1 41.1 89.4 «.t 121.4 144.0 

¢ 61. 61.4 6J.4 64.$ 61.1 10.8 15.4 71.4 tu.2 9.$ 105.4 11«. 1$.0 
17 62.4 61.4 6«.4 45.4 6.1 .4 14.4 74.9 85.4 2. 10.$ 115.$ 141.0 
£ 61.4 6«. 65.J 6.4 69.1 12.4 16.$ 1.0 8 6 6  $.2 4.4 121.4 1$4.0 
19 64.4 45.2 66.J 61. 10.1 1.4 16.$ 41.! 41,1 $4. 10.4 12.J 1$6.0 
8o 65.4 66.2 61.2 6.T TL.I 14.4 74.0 42.1 4±.9 $5.1 I L .  1 10.  144.0 

6L 66.J 61.1 66.2 63.4 12.1 4.4 19.0 6). 92.1 91.0 111.4 1114 u.0 
82 61.1 64.0 63.1 70.6 15.0 76.$ 40.1 4€.4 $1.21 $±. 1«. « 141. 
8) 68.1 69.0 10.1 71.4 14.0 11.$ 4t.A 45.4 $ : 2.4 11.4 1!4.$ 1eu 

8¢ 69.1 69.¢ 71.0 12.$ 1$.0 16.9 42.2 !4.4 $.6 10.1 1 14.$ 111.4 144.0 
85 10.0 70.$ 11.9 12.$ 76.0 19.$ 41.2 41, $«.1 102.0 1 1 4 .  121.J 1¢4. 

&6 70. 71.4 12. 14.8 11.0 40.$ 4«.3 6.4 $.4 101.2 1.4 14. 110.0 

1 11.9 12.1 1J.4 76.4 184.0 41.0 45.J 43.$ 91. 10«.± 11 1 .1  «t.4 111.0 

& 12.4 12.1 14.4 76. 14. 41.0 86.4 91.0 91.2 105.1 1 2 ; 4  ««. 114. 
22 11.1 14.4 76.1 11.5 19.$ 4«.0 81,4 91.1  9.4 10M.9 12u 145.2 174.0 

9 1«.1 76.4 16.1 14.J 40. 4.0 83.$ 9).4 100.6 104.2 t 2 4  1 «1 .4  114.3 

91 76.4 76.6 11.6 19.J 4L. 44.0 69.$ $¢.2 1t.1 10.¢ 14. 1 e J  1 $ 0  
92 16.6 11,4 74.8 40.2 42.9$ 61.1 90.6 $5. 12.9 110. 1 2 4 J  150. e;0 

9) 11.6 16.4 19.4 4L.2 41. 44.1 1.d $4.4 10«.A  It.$  1 ! 7 1  1$1.4 14«0 

94 6.4 19.J 60.6 42.2 4«.9 43.1 91. 91.$ 105.1 11J.2 )L1 14J 1.0 

5 19.4 60. 81.4 8J.1 45.4 90.1 93.1 $4.6 1.4 It . 4  I ! ! $  159 1 4 0  

96 40.J 41.2 42.4 At.t 66.8 1.1 $4.4 $9. 101.6 1 1s. 1 2 « 0  1$1. 10 

$ 8L.2 42.2 81.4 $.1 41.4 91.2 95.4 004 10± 1 1 $ $  1 5  15. 11 

95 21.2 8J.1  «J 86.0 4 91.1 96.$ 1 0 t .  10).9 ! 1 2 % .  10 1 s t 0  

9) 8J.1 «.t 45.2 1.0 4).4 9«.2 91.9 10).0 1 t . 4  1 1 . 4  2A I 6 . 4  1 $4  

10o 8« 5.0 46.2 .0 $0.$ 91.2 91.0 10tL 1 1 2 )  L70% 121 IL4 1 4 ! 0  
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Blocked-Calls-Cleared 
(Erlang B) (Continued) 

A, «rhng 

B 

N 1.0% 1.2% 1.4% 2% 3% % 7% 10 15% 70% 10% 4% 60% 

102 86. 84.$ t6.1 49.$ $2.4 91.J 101.1 104.J 114.4 121.1 14.6 141.4 02.0 
104 87.4 64.6 $0.1 91.$ 94.4 9.J 101.21 104. 114. 124.4 144.4 110.4 204.0 
10 1.7 90.1 $2.0 $3.4 $.1 101.4 104. 110.1 11.J 124.1 14.J 114.1 110.0 
10$ 91.4 92.6 $3.$ $6.1 $4.7 10).4 101.4 129 121.4 110.6 161.t 171.4 214.0 
110 $1.6 04.6 5.4 $7.1 100.1 105.4 10.5 114.1 124.0 121.1 154.0 140. 114.0 

112 $6.4 94.4 91.1 09.6 102.1 101.6 I1. 1I13 124. 114.6 14.9 144.2 121.0 
14 $1.5 4s.5 $9.1 101.6 104. 10$.6 11.4 114.4 114.¢ 134.1 169.1 14. 24.0 
11 $.2 100.2 101.4 101.4 106. 1. 11s.$ 12L1 151.0 140.6 142.4 1. 210.0 
11s 1&1.I 1021 101.4 10$.$ 106.1 113. 114.0 111.$ 131.5 1«.1 165.4 19«.1 214.0 
120 103.0 104.0 106.4 101.4 110.1 11$.4 170.1 126.1 125.1 146.4 164.3 141,4 114.0 

-3, i  to ·-. t;;er.°•  t-:»:.-3!" 
71.1 107.4 109.4 112.4 111.4 1221.1. 11.5 124.0 4. 200.4 141.0 

12 106.6 ·101.9 10.3 111.3 4.4 119. 12«.4 150.5 40. 160.4 114.0 204.21 246.0 
12 104.1 1 0 9 .8$ ·  111.2 113. 116.6 121.$ 1264.4 1311 14. 181.0 114.4 201.4 10.0 

12 110.$ Ii. 11.1 ns.1 14.4 114.0 12.6 1«.$ 144.0 145.4 11%.1 110. 254.0 

10 112.6 113.4 116.1 111.2 120.4 '114.1 150.1 151.1 1«1,4 144.0 141.4 14.2 254.0 

151 114.4 114.4 • 111.0 114.1 111.4 124.1 122.4 121.J 14. 160.4 4.4 111.4 161.0 

4 116.3 111.4 11.0 121.1 124.4 110.1 14.$ 1414 141.0 16J.0 14A3 220.4 264.0 
' 114 114.2 110.4 110.$ 125.1 126.4 151J 151.1 10J.1 14.4 164.4 191.1 2«.1 170.0 
12s 170.1 121.1 121.8 125.0 1284.6 14 19.21 144.$ 166.1 164.0 194.0 271.4 274.0 
14 112.0 121.2 12«.4 121.0 150.6 124.4 41. «41 199.1 170.5 196.4 110.4 274.0 

1«2 121.$ 116.1 12.1 126.$ 122.6 14.4 143.4 18.5 141.4 111.0 19,1 134.1 242.0 
144 1754  171.0 ·128.4 110.9 14.6 140.$ 145.6 1424 16J.4 114.4 202.4 111.4 146.0 
4 121. 173.0 10.6 151.9 126.6 141.4 141.1 144. 164.1 174.0 05.4 240.4 290.0 
1« 171.1 110.$ 111.4 14.4 114.4 44.4 4.4 144.$ 16A.4 ,14.4 204.1 144.1 74.0 
14o 1J1.4 1223 124.4 124.4 140.4 144.1 141.$ 141.1 170.4 14J.0 111.1  41,4 294.0 

142 1314 134.$ 116.4 . 16.4 14.s 44.4 144.0 I4L.5 111.1 14.4 214.0 1. 102.0 
14 15 4 116.1 116.4 140 1«4.4 160.4 144.2 61.4 114.4 144.0 214.4 154.1 104.0 
144 1 1 5  14.6 140.3 142. 144.4 141.$ 14. 144.7 111.4 19.4 11$.1 191,4 210.0 
144 1 2 1  14.6 1«2. 44.1 148.6 145.0 160.4 161.$ 140.2 191.0 171.6 280. 14. 
co 1«2 142.6 4«.2 14.6 140.4 151.0 142.4 115.2 141.4 195.5 121.4 14.1 14. 

14 1«.1 44.4 146.1 1«4.4 142.1 159.1 1&4.1 171« 144.$ 14. 214.1 141.4 172.0 
Lt4 145.0 «4.3 4. 14c.4 144.1 141.2 164.4 114.4 11.1 200.4 1J1.1 770. 274.0 
1t4 4 1«.3 160.0 162.4 14t.1 161.2 144.$ 114.4 14.4 101. 111.$ 741 210.0 
1 1 4 . $  150.2 142.0 144.4 168.1 165.2 17L.0 179.0 191.$ 205.4 116.4 271.4 1J4.0 
I% 140.4 161.1 14J.$ 146.4 160. 161,¢ 113.2 1 L .2  4«.2 101.4 111.1 2. 114.0 

112 161.1 164 . I  1$.$ 154.6 141.1 163.4 116.J 1 ' . 4  19.4 1 1 0 . 4  141.$4 2«.1 141.0 
174 14.4 144.0 141. 160.4 4. 17L.5 171.4 1 . . 4  9 J .  11. 4.4 41.4 244.0 
114 166.4 144.0 143.8 162.«4 16&.1 17J.6 179.4 11.4 101. 114.4 14.1 2.4 150.0 
114 164.6 13.9 L.4 I44.4 166.1 175.1 161. 110.0 10).4 111.9 151.1 24.2 J54.0 
14 160.4 161.4 161.1 166.4 110. 111.4 1J.4 191.1 20.0 220.4 151.4 71.$ 1$4.0 

'e2 162.5 16J.4 165.1 164.J 111.4 179.4 185.$ 194.4 104.3 121.5 156.4 100. 161.0 

184 164.J 165. 161.6 110.3 114.4 181.$ 183.1 196.6 110.1 1215.« 259.4 14.1 154.0 

14¢ 166.2 161.1 163.6 112.3 116.4 144.0 190.2 194.$ 113.0 221.5 162.5 101.5 110.9 

1$ 16.1 , 16.6 111.6 114.J 114.4 186.I 121.J 701. 11$.4 210.4 6.4 10. )14.0 

190 170.1 111.4 111.4 116.3 160.4 144.I 194.$ 101. 11:.1 111.$ 164.21 J14.1  214.0 

112 172.0 112. 115.4 114.1 162.4 190.1 196.6 10.5 122.1 115.4 171.1 115 1$1.0 

194 113.9 116.4 111.4 160.2 184.4 192.3J 19$.7 201.1 222.4 2J1.4 111.4 120. 164.0 

16 115.9 111.4 119.4 141.1, 16.9 94.4 200.4 101.9 124 .4  240.4 11¢.¢ 22.1 1.0 

115 111.4 17.3 1ML.J 1«.2 1. 1G.4 101.0 112 . 1  111. 14 1194 J:.5 40 

200 113.1 11.J 191.J 146.2 10.9 194.5 703.1 114 .J  12.4 244 111.5 211 214.0 
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