CHAPTER 5

dEct SA9 -
(Y AA)

Qa2 AIAE & H=sH 2 Performance
A Interferences, =1t HAIS
QAE2 AIAE 22t

d Trunking O| &




QA (Cell)
+ 53 0IE M2t 7120l 7 LB Ol | B
HElE 4 Y= 7o

& MO| Lt GIUS0] stLtC| O|S X3} S5 A

— Cellular System

Iundamentals o



Aol HEl
& STFE, AAC ®o, Aldel sPHa 2A
¢ s 2o M ALE
& MA Mol =Y BY - A0 7S

Che=3otet S Ol &Hl AHES0A 2 SEH

Iundamentals o



o HEH

R R TR I T AT

.é_l—l oln|2t AEN

o vty

=23 A
(global cell)

750km

[ (continents)

e =S4l
(satellite)

7 A4
(mega cell)

Bkm ~

AlZ= (rural)

NEPEAI
(cellular)

o= Al
(macro cell)

2 ~5km

=Al(urban)/
AlZ= (rural)

MEpP|EA
(cellular)

grolaz A
(micro cell)

ME A

(dense urban)

MEp|Ed(cellular)

/Low-Tier System

ol A
(pico cell)

Fundamental

AHR 24l (office)
Hm A (campus)

Low-Tier System
/Wireless LAN




= 5.1.1 M0) olnigt #EN ¢ )¢

d7i2l0l OIHE A9 27/

Cell 5:CH &

w2 XS

Cell 3:Al, W2/ XS

l]H Oz 4
(macro cell)

i JF d
(mega cell)

o2y
=28 4

(micro cell) (peco cell)

(grobal cell)

HEKAI MAHS &4

undamentals of . 1le Communications



5.1. 2 & Q_IEE{AIA.A_I N 71e S

QAED OIMO| AIAY
¢ =2 ZOIL} Ol SIEILIE 22}

¢ DES EIY B 72T AAY Sof W2 Y MHIA
— M ARl Y

& SITtEl OISO LHOIAM AFEE 4 U= 1Y 4 Sl
- B3} £Q71 ZIIBI0E E3BIME =8 4 AUS

# Hand-off 710] RXHEHER ¢S
— OIZ M= 0Ol= Al €71 Z20i8
— MESIE Yol CIAl FHI5E U300} El.

T = X1

2> dE2 AIAE AIet

Fundamental

> Conmunications



N/
Fundamenitals —
gdamenlals of JMobile Communications



AAE AIAE
& M= Ll 71A=22 E3d AE
& Fil AMALE : M2 ZS26] Hel QoA 7hY 20|
= 5 H0ME= sdgt Fals OIY9E Al

¢ 0] 79 F2 Y (M-celDez LIs0 Fats e
— MY $£E S7IAA Z28t 71gR &8 TS =2

¢ g E @ I (Hand-of f) 7 OIFOIE
— 9| £Ef QO AisHeE $9 HA

¢ ™ot & HEER g BdolLr & Rfa 142
AHOIME Fole71 CHE 71X=8 AR6IH E3t 7t

Hundamentals o phile Communications






O|SSA AIAY AAISH
e Quality of Service(QoS)

- Voice Quality

- Blocking Probability
- Call Drop Rate

- Data Rate

- Delay

 System Capacity
« System Coverage
« System Features

= QAl, OICIALE, FEE=
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* Voice Quality
5 Excellent (Perfectly Understandable)

4 Good (Easily Understandable, Some Noise)

3 Fair (Understandable with a Slight Effort,
Occasional Repetitions Needed )

2 Poor (Understandable only with considerable

Effort, Frequent Repetitions Needed)
1 Unsatisfactory (Not Understandable)

MOS >=4 : Toll Quality
MOS >= 3.5 : Communications Quality
+ MOS : Mean Opinion Score
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e Performance
- Blocking Probability
= 39| A7t RIEEE= HIg
- Coverage
= 90%0lae] ZHEZ 71042 QoS SAIMHIAY ASEE=E ¥

o) AMPS AIAEIQ] H<
- 90%0la2el g2 C/I>=17(dB)2! B

Flat Terrain:75(%)users(good/excellent)in 90(%)of service area
Hilly Terrain:90(%)users(good/excellent)in 75(%)of the service area

oll) CDMA AIAEI9| <
- 90(95 E= 98)% oldel =E=E BER<=1(%)2! B
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« Call Drop Rate
- HEE 71 28 O|X0l| Z0|X|= HIZ

Coverage 24
Handover 2%l

- System Features

= Call forwarding

- Call Waiting

- Voice Mail

- Automatic Roaming

- Navigation Service &
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= F1t4 AHlZ| (frequency planning)
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Channel Assignment

 Fixed Channel Assignment

Each cell is allocated a predetermined set of
voice channels

=> Increase the blocked calls
« Dynamic Channel Assignment

Base station requests channel from the MSC
while call is requested

=> Increase channel utilization
=> Decrease probability of a blocked call
=> Increase the storage & computational load
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Freguency Reuse : SINE FilpARICR 7122 IAHIGH| o] St

Salo gg=2 0lRIA gH= 2HY B LHOIA Fils ZjALS

Trade-off :
- Capacity Increase
- Reduce Co-channel Interference

2 dER 7132 dolgh= &2 S3EY LHoIAM xd &S
CIFBt 7110l CIE FiteE &g — 7I1RF2H00 2H UA
4 ZAE(cell cluster) : CIE Fils AIE6H= MEQ| OF
Mol 74 = SHAH 37| : N

ZFals ZALE 20| AL 7Kset & 83t Al ¢ S

SAH Y MES &F 718 Y2 1/N2 Al

— Fil4 ZIAKE Ale=(frequency reuse factor)
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3 oliAl1) FDD(Frequency Division Duplex) J’—‘l—l dED AAE2
& 712l 25KHz simplex Y€ AIEdID UACH, & Fils Y
2 33MHz OICt. EAH 3A7I(N=4, 7, 12)0l ME A 2 7|
AL 8 AHLBIAR.

4 &= Fal4liy = 33MHz
& MY FOpOiYg = 26KHz x 2 AlY = 50KHz/duplex ZHi4
¢ £ 712 24 4= = 33,000/50 = 660 A

¢ SS|AE 37| N=4 2l <

<« 4 g 718 F 24 4 = 660/4= 165 Y
¢ SSAH 37| N=7 2l <

<« g 78 F A4 4 = 660/7= 95 x4
& S{AE 37| N=12 21 <

<« 4G 78 F A4 4 = 660/4= 55 x4

Fundamentals o nbile Communications



Q ollzl2) Ei}%* AHOIE 3o 10017II—J & Zli.=;|0l EZAol= dE
2l AIAEIOl ACID YSIRE. M T HEH2 6km20|10 A AIAHE]
o HE2 2100km?0l2t: 7+ysIRt. F2{AH 27I(N)7t 701 O]

AIAEISl g2 AlLislet.

o = 7k2 MY 4(S) = 1001, ZAAH I7I(N) = 7
o M o BF(A_): Bkm2, = AIAE HZ(A_): 2100km?
o M g yrgand (K)

% K=8/N=1001/ 7 = 143(xd /A1)
& Bt 7 ZRIAEO WM (A, ...

% Auerer = N X Ay = 7 X 6 = 42km?
o = ZAH £(M)

# M= Aye | Agueter = 2100 | 42 = 507
& AIAE| 22H(C)

“ C=KxMxN =143 x 50 x 7 = 50,050
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5.2.1
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& AAE £3(C)
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< 5.2.2 2T AIAE 87 —

¢ dsteEl 71 72 & =9 g Aol 7e|
D2

norm

Dnorm :\m

& AlA 71& 7 =9 21y Ao el
D=D,,. x 3R=+3NR

& S2x21d ZHAIZH| (co-channel reuse ratio)
0-0-

¢ M dtyo|] ¥ m( R : 43 )
ZAH 271(N) ¥ Co-channel A 7121(D) ¥
5921 219 ZHAKZ HI(Q) ¥ S a1 21 (CCI) A
B3 ZA VvV = ZSHAH ME A = B3 2T A

= j?c0s?(30°) + (i + jsSin(30°))* =i® + j° +Iij
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= 5.2.2 IRNTF ANAE B8 -

=2l 2149 M (co-channel) ZHAFZHI

Fuls ZHALE DHE |221AH 271(N)|Fdis ZHAKE ] (Q)

(i,J)

(1,1) 3 3.00
(2,0) 4 3.46
(2,1) 7 4.58
(3,0) 9 5.20
(2,2) 12 6.00
(3,1) 13 6.24
(3,2) 19 7.55
(4,1) 21 7.94
(3,3) 27 9.00
(4,3) 28 9.17
(4,3) 37 10.54
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' 5.2.2 N0 AJIAE] T
d Interference Source
4 Intra cell Interference : 22 Cell(ZIRIF)LHC] E} olS3(CIXAL)
ol 28t Ity

4 Inter cell Interference : CIECell OIA C1ZaHHON Clgt 71

4 Co-channel Interference : F0I&l Coverage ¥Y LHOIA 2= Fn}
+8 AIE6H= Cell Ol EA06H=0l Ol&= Co-channel cells Olgl ot
O|E19] M E Co-channel Interferecneet &

¢ Intersymbol Interference : CI=S =0l 26l $AIEl ATV HSpulse
O] EENEZ LIEHH= U

4 Multi Access Interference : DS/CDMAAIAEIOIAM Ol AIESRES2
Ol2l egE SHARSE AIZ6I0] 2= Fils CHYLHOIA SAIE S8z
Receiver ZFOIAME Y ZHADE= AMSE AQgt LIHR| AlSY B
Interference 2 &4 El= B4t

¢ 1 99| E} FMUORHEO| M ( El AIARIC 7|XI= HHIR] S)

O Interference &4t & A

¢ B3tx4oiiAel Background Noise 2t Control A0 Missed
and/or Blocked Call gt

+» 22U=710] 2 Bottleneck 0l04 Dropped Call2] F 2iQl
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COIHA 7MY (Inter-Cell Interference)

¢ UE E=S=27H 2= 244

=P Transmit signal == Intercell Interference
- |ntracell Interference
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AU (S/1)7F 18dB O|&0| =I0{OF SiC}.
& ™ut M Als=(n)7t 44 <, Fuoks ZHARE HI(Q)

1

Q= (6X101.8)Z _ (6>< 63.1)0'25 441
¢ SAH 3A7|(N)
2
N = Q— =6.49
3
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S R

| 2(D-R)*+2(D+R)”+2D"
A SFale AHALE
S
|

1
2(Q-)*+2(Q-1)*+2Q™
-> (Al 5-19)
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QoA 4) ol==9 MOl HHA tierOIAN 2 et HEHAH
tier@l SRR tier B5OIAN 2 3 E 6110 HIQGIN 2.

¢ First tier s_ 6 R" @

| ZGZ" “6D* 6

i=1
# First tier and Second tier

S S 1

Sy, Q@TED

D, 2xD
Q1:4-6’Q2:R12: R11:2Q1
S

(—) =18.72dB (—j =18.46dB
I 1st tier I 1st & 2st tier
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O ozl 5) ME2 AAHOAN SHE3 SAS ol FEE S/i=
18dB, dil 4 H(n)E= 42 71&8ICE.
& ZHALE Al N=70ll CHoll 718 LK < S/IE FOIAL
< ZHAF2 HIZ : Q=/3N =46
< 7V LHY SAIZHOIM S/I : S/1=543 or 17.3dB
(415-19)
¢ N {tol 74 m QoSE BiFE 4= AE7I? OILIT N2 o=
Sl0i0F St Ol MY S/IE FSIAIL.
< FOk ZHAKR AlS N=720y S/12] = 18dB =L} Z{C}.
< S/IE 71 AIZI7]1 YolM= | E LA AIFHOF BiCE.
<+ OINZ Fuls ZAIE Al N 2 S7INESE & 5 ULCL.
“ N=92 m Q=3N =520 2 22 4 UL}
< S/I W2 18dB OIA A2 5 UALCI.
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O OlAl 6) Al CH IHYH|7F 156dBOIM MER| AIAROIAMN I EE HEZCl &%
e E31 AMYHLE], Fals ZALE 420 EiAH 37 ™o GAAS7E (a)n
=4, (b)n =34 O X|ICH EF=S CIFTCL 67019 A YAl tier OIM 2= CCI

M| Ol1=E3C2HE 22 7elol QJUCHD 71-E o S2AH Hetst 712 7261
AS.

#n=4 | N=72 714 Q=D/R=+/3N =4.583
- =9 Y ZHALEHI(Q) s/1 = (1/6) % (4.583)* =75.3=18.66dB
A CH ZHMHI (S/D
s XA QIFEE S/I BCF AL, OB N =72 Algg = QU
Ct
#n=3/N=727F4 Q=D/R=y3N=60
Al CH 2HMH] (S/1) @ S/1=(1/6)x(4.583)° =16.04 =12.05dB
IFEE S/I B gfebz NECHE 2 ¢ 8
CHS 7Hs8t Ul N=12E &= 4 QULCL.
S/1=(1/6)x(6)° =36 =15.56dB
s XA QF S/IRCH ACH, Jp{BE N = 122 Algg £ QUL

>

L)

/
000 L)

4

L)

D)

/ /
0’0 0’0

/
0’0

*

L)

D)
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Improving Capacity in Cellular System

d Cell Splitting

- YEAY LHOIAM A U= F7t > Cluster WS71 5712 A4
S7H(ESFS7H)

- Umbrella cell approach =2l

d Sectoring
- Co-channel Interfernce H4A > 37}

- B : Trunking efficiency &4

O Coverage Zone Approach(Micro-Cell Zone)
- Interference A2 TS0}, Trunking efficiency |Al, &2
DE T2 AL
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AN

M BP|(cell splitting)

7R Mt X9 ME 22 dER B

CHILIC| =0|¢t M&E M S 02ist ME2 7|X|= AX]
71 A ALO|O AX| — 214 ZHALE =101 d|2lo] EZTF =71

MO| UFHO| ROIM R/22 UA — <f 4ul AEo| ME =S4
M I50| E71 - A SHAH M5e E7F - g3 =0
A HelAl S 2 (co-channe)ME ALOIS] X|ATHO] =A
A ZHALE HI(Q) 7t RRIEIES GHOI0F SiCt.

B4 (R)OI S0IEH =4 a4 72l1(D) UAGIHOF Sirt.

vV NERE ME9| &Al MBS UASIOOF SHC}.
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O AEP|(cell splitting)2 218t SAIXE UA

Ptl R/2 A
R, = 16~ —~12dB- P, (mm =zH 4 n=4 =)

P =[at old cell boundary]xP,R™
R
P =[at new cell boundary]uP,(R/2)™" ; ;\
~1
1
pd

v A 22| 7% 01t MHIA XIHol
ZZ71 712Z10] 27t 82 [ M 510
2 7I1RE 88 5~ AL B}

v 71R=2 71 716101 22 M B O = QIgt BIMBI il @ 1T

v AIAE0ll 26171 IAH S716101 < Elgfo = 018t B3t FZ&l 26}

— Umbrella Cell : S CellOIA Handoff7t A LOiLH= X< OISAHE=
Ze MUrgdE 71K 71R=0IA AMHIASHD Handoff7t BIEHS] 20iLH=
DH0|SAHE 2 A BrEdE 7181 71 X0 MU |A
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*—-5 % ’.%lr':_'-l’_l(cell spllttmg)

Small microcells for
low speed traffic

Large “umbrella” cell for
high speed traffic

Note : &l M| /1& Al 2= &0| Split 2 == A= ZRIt HOLA Umbrella Cell & 14
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Os e

a —IElcl(sector'mg)

v 71&9 SLI(omni)CHEILE CHAI & (directional) CHEILIE
AIE610 =2 24 (co-channel)& Z4A6HH SNRO| 7HM

v Mol Bryg2 RISt Fil4 AR HI(Q)E =0l W

v M USE UAIA SRIAH IV MEIM UASIBIN S

gt SNRE &2 4 Bz Filse ZMAIEAS(N)E &0 82

S7HI7I= F2 Aok, 5@ (V)
v E@be WAIRO] =7HERIAE 740 =7| = SR|AEC] A
4o UA)E 8 =r

v IR wEo=p MBS <A/ @gﬁ / o

aalsiD e wy Ech,. 2/ WiNA

(a) 3 M E1(120) (b) 6 4/ E4(60°)
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.2.3.2 MEIZ(sectoring)

MHZE AIZSIFE Al ZIUE2 MEH OFC® 24l
120 AMEHQ (sectoring)

d
d

v Foks HAKZ 7571 7012 A"l S 2HY (co-channel) 2t
& MEOIAMC TR0l = 67H0IM 27HE SOIEAH EICL.
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ool A =
v 371 Olde] =0I oiLte] Mt HAUEO GHLie] ME P&
v OlSZE71 A LHOIAM Oolsg < 718 2 AT E0IM MYIA
v OlEnE=3(MSC)e25H Hand off7l 22
v I8EE FH S0l Ax| Al g1t o022
v CHILIZE Mo YA 2201 HXA
v AL ES 7130l SloH
CIE golol =oz gt
v NEHTZIBLCE kY 2 24
SEHO0| SaE 2

Zone Selector

JIX=
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v Olo|3 2 M = YA2 MO| MUHIA dYe |SAIGHHM EF2
Mz JMEE HAM7| 20l =4 zY (co-channel) HYO0|
UAEI0 EYY a9 UA (0| 8T 71

v arolaz M = ANAZGIM D,/R,= 4.6 LIEKRHLCE.

v O7IM R, = £9 vtd, D= =S4 x4 =9 XA 7e|

v N=34 [ D/R £ 3= LIEMHLE. % WX 309% & X

v 71Z9] N = 70iM N = 322 S
SR AH 3710 UAR gS .05%5996

(-
2.33d1 =7t .8/"‘“83: \‘: \.
v 71& LI 1Y SHHOIME S/IE .Q»e .t\n.8|\¢0

N
20dB AT £x| g’ ...Q..”Q.
4

LSS RS
(X

v 7189 ZLIeHILE N =72LCH 2.33ul ‘. -
g3 Zhiet 2dBY S/ 71




* Note that :

e JlXl==:
Cell splitting : Increase the # of base stations
Sectoring & Micro-cell zone : Change base station antenna placements

« Trunking Efficiency :
Cell Splitting & Sectoring 2 ZHE 0| L& &Y &2 2 Trunking Efficiency & &}
Micro-Cell Zone 7|82 O.K.
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a HE ctolLt, RISH, HY € izt & EYER| = Y
Q 7139 M Fialg(radio freqguency) AISE Al 39 X
£ DHAHIE S0l Kdl= & Yol JE6HH CIAl B F

o AMSE ZHMGH= B4
QxS ad9slol 71z €232 S0idk= Aol otLlel, Bt
6l 7IA5CE2RHY AMTE EE ANYoer == 2 MMIE

6h= H9edt 6li= JOICt.
d dsHOIME= 71X=0]1 &S5l SA7IR0= 2 5d
d HIEHOIM 71X=2 SAHI7100 Hloll H|E0] B0l E= Bl
d AR SERFE iast7] HollM= 71X=2 dX|eh=
Ol HIE % d= FBOIM Ut B2 7Hsd
O 583 dA 8 MHIA AIZZE= S3AY oA dots S
712 oHdsh= 371 Uk
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o s Gl GEREER, SH Y AR L SRS A g, G

)—5 2.4 374l7l(repeater‘)

ZAHEIR| =&

=29 SAH7I

s #E SAH 7
Alat SAH7I | &SH7I

nio|mz ol =AH7I
glOIZ SHI7|

24 EA71
I/F24E SHI7I
RF SH71
Ad SAH7I
Sgehda SAH 7|

A5t &
olgld SAH7I
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n e L d » 1
-r..,".a IR § v, S

5 2 4 éﬂlﬂ(repeatef‘) 6&

O Z2=A71(optic repeater)

@ 7179 RRAIGE EHMNO| @t & 2A3E O|0 A
HIA X9oz HEEoE2MN CHYNO0| HOLH 2HRI9|
MSE HErst 4~ UL

& QLI Y2 Yo D=8 AMH|AE &

Slave Unit
~

Optic Fiber

p Repeater Coverage

1 Master Unit
Base station

BTS Coverage
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a & *371I7I(opt|c dlstrlbuted repeater)

¢ 3~5719 CHgulds HEo| ZAAHoIEES S0l SEE o

Lte] &2 M (in-building pico cell)i S50 43 9=
Z1A332H= =2 MHIAE AHE

¢ olLiel = Ydol o Z0ict AHoleE2 HASIH AMUIA
ZA9E #Hol= 7|a

¢ 54 71X=9 M E ,
==0610] ZHT MRS FE
S OIEILLE S0l CHE ==
71A=89 AMsHrC}t o
= Y= ZHEEAL

Optic Repeater
(Remote)

BTS Donor
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O RF =AI71(radio frequency repeater)

@ Donor CHHILIE &0l A=l 7R3 A7 FERIAME
S0l HMEAS ZS=71(LNA)OI =R HEAS S5
ZE M= 558 URIZI9 YURISFalset =8l S0t
FalegE SEE CE S FaisioM AHE(skirt)
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Cancellation for Multi-path fading
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EITrunkmg
¢ o™= Fols CHY LHOIA B2 71gRE $£88CH= 71y
& AdE AIFIHACIA 7H2AHS0| E/IZIME LSOl Al
d The Grade of Service (GOS)
& 718 HHE HIXLIA AIHHO] %.’\_' AAB0l 71gRe] E5t
A dE =52 882U9 dEE LIEH=E AN

# 2 Blocking probability®2 &9

® User & E3t ERE : A =AH[ErI]

@ OlA) Ar2RC Al $§ @F= 0.8 0|1, 2 E3
AIZHO] 243} 1.76 2019H 0| AIZXRI9] E3I HRELE
Anelzi?

A, = 08call/60 x 1.76 = 0.235 Erlang/user
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5 3 E%; OIE(Tunkmg theor'y)-

EITrafflc Intensity : SSl&8R®& - A, Erlang.
d Holding Time(H) : 2 E3tAI7t (in second)
A Traffic Intensity(A) : 2149 AKEE LIEM (in Erlang)
A Call Request Rate : Etg AlMtE & & @F
QXA 27 =3 dKE(offered traffic intensity)
¢ 712xel EeiE| 26H(A) 7R 5=(U)
A=U x<x A

Az & &3t dAw

A =UxA /C
A7t EoiE(A,) 27 EeiE(A)

A, =A[l - 221218 5]

THo
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theory) -
A9 @F Al 71 Z240] e SA| HAHO| 7160, 71&
Aol ge™ Blocking &
¢ 2" B 249 : blocked calls cleared
¢ T QT 718 40l A= Al E=U(blocking)
¢ =9} Hol AW 2499 20| aatd= 5ol
P.[Blocking]= B(A,N)
N = # of channel = B*%#
Qg2 C 24 : blocked calls delayed
@ 71 ZHYO0| S Al TH7] dEl2 ™ 710 S5 FAl
® X|AE S71 tX Ol 7ICHHOF & =E= $9 XA ==
o X|HO| t=x Olatel X R =590 o2 Hul
P. =[delay >t] = P.[delay > O]P.[delay >t | delay > O]
= P [delay > O0]exp(-C - A)t/ H)
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The Erlang B chart :
The probability of blocking

Traffic Intensity in Erlangs

as function of the number of channels and traffic intensit
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3 Queued SystemOIIA $2| EHZ X|H(delay)

D = P[delay > 0]——
C-A C: M= xuol £

0 EYY #&(trunking efficiency) | _ A _ All-p(B)]

C C

@ OlA) A Aol gt Al & @371 3000, = 7R
71 3750H0IIH = < E3t AIL=2 1.7620I12F & [
825U ZHEZ 2% O|8toz KRG HolA ZEgst =
ANLEHO| =7
eI A2 & @F &= = 3000/3750 = 0.8 call/hour
el g2 = 0.8 call/60 x 1.76 = 0.0235 Erlang/user
DA EstEwE=2 = 3750 x 0.0235 = 88 Erlang
+07IM P,=0.02 = (88,) glez, £ a4 = = 100 x4
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@ OllZ) 2132 29t X0l Ol=SE4l MUIA =0l QULCE.

@ A SlA= 19719 21dE 71&1 394719 71R|=0] RULE.

® B ZIAH= 57719 214 E 7HR 98719 7I1RI=0] RULCE.

® C SlAl= 100712 24 E 7R 49709 71R1=01 ULCE.

T QIPFE ANY 250I0, E3t A2 Y 320ILCE.
GOS 2%E Bt=617] oM A, B, C Z 3AI0IM =&
gt 5+ Q= 7R =& FGIN L.

v A ZIAL

<« MeIH HE A = 2call/60min x 3min = 0.1 Erlang/user

9t AwE A =B"%N =% - 12 Erlang

MOIAC] 7HAR 5= U =A, /A, =120users

7R 5= K, = 120 x 394 = 47280 users

L)

0% TS O
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v B Al
< MeIE HE A = 2call/60min x 3min = 0.1 Erlang/user
oil. do% IAb _ B-l(Pb, N) _ B-1(0.02, 57) _ 45 Erlang
FAIGIAMSG 7H2RE 4= U = A /A, =450users

ON I'QL ON

7H&Z 5= K, = 450 x 98 = 44100 users

v C AL

< il AZF A = 2call/60min x 3min = 0.1 Erlang/user
E3l {E A =B %N _pH00210) _ g3 Frlang
MOIMS 7HERE 5= U = A,/ A, =880users
1A & K, = 880 x 49 = 43120 users

O T Obt
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Table 2.4 Capacity of an Erlang B System

Number of Capacity (Erlangs) for GOS
Channels C = (.01 = (.005 = (.002 = (0.001
2 0.153 0.105 | 0.065 0.046
4 0.869 | 0.701 | 0.535 | 0.439
5 1.36 1.13 0.900 0.762
10 4.46 3.96 3.43 | 3.09
20 12.0 11.1 10.1 9.41
24 | 153 142 | 13.0 | 12.2
40 200 | 273 | 257 | 245
70 56.1 53.7 | 51.0 49.2 |
100 84.1 80.9 77.4 75.2
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174) 1331 135.5) 1369 1389 1418 145.0] 1471 14B.7| 1500 1511 1521 153.0| 1538 154 6 156,80 1578 1604 164, 7 171.5 1774 | 1B5.8 19848 | 2129 2454 | 2AT R 3460
16| 1349 1373 1387 1407 1438 1489 1490 150.8| 1519 153,00 1840 1550 | 155.8 1566 | 158.0 1598 | 1824 16867 | 176 1TR6 | 1BT A 20N3 | 254 2482 [ 2908 3500
178 1387 10| 1405 142.5] 1454 148.7) 1508 1524 1538 154 8| 1560 1589 | 1577 1585 | 1599 1818 | 1644 1887 1757 1817 | 190.0 2036 | 2179 2511 | 2942 3540
180| 138.4 14008 1423 144 3] 1473 150.8| 1527 1543 1557 156.8] 1579 158.8| 1586 160.4 161.8 163.7 1664 1707 177.8 1838 | 1522 2060 | 220.4 253,59 | 2975 358.0
182 1402 1426]| 1449 148.1] 1491 1524 1548 1582 1578 88T 1554 1807 | 1816 B2 163.8 185.7 1683 iT28 179.8 1859 | 164 4 Mnaz|zx2g 2568 | 3008 820
184 | 1420 144.4) 1458 4TS 15005 V54,3 1564 1581 1585 1606 1617 1626 | 1635 164 3 1688.7 167 8 1103 1746 181.8 1881 | vB66 20T | 2254 250.6 | 304 2 3680
186 1437 1462 1477 1498| 1528 1561 1583 1E0.0| 1614 25| 1636 1645 1654 62 | 1877 1606 | 1723 1788 | 1840 1802 | 1888 2130|2278  2E25| 3075 3700
188 | 1455 14800 1485 1516 1546 158.0( 1602 161.8] 1633 164.4| 1655 166.5| 167.3 1ER 1 1686 1715 1743 178.8 | 1BB.1 1523 | 201.1 M54 | 2304 265.4 | 3109 aAT4.0
190| 1473 149.8) 1513 1504 1564 1568 1621 163.8) 1652 VBG4 1674 1688.4 189.3 1704 | iT1s 1735 | 1785 1808 | 188.1 1945 | 2003 MT.F (2329 2882 | 342 37RO
192 1491 151.8] 1531 156.2) 1583 161.7 16839 165.8| 1ET.0 TEB3| 1883 1703 ( A2 1RO TS 1754 | 182 1828 | 1802 1966 | 2055 2201 (2354 2T | WS 3820
194 1508 1534 1549 157.0] 1801 1B2.6| 1658 187 5| 1888 170.2| 172 1722 1731 1738 1TR4 1TTA | g 848 | 1923 1967 | 2077 P2Pd4 | 2379 PTIO | 2206 3880
188 | 1526 155.2] 1567 1588 1819 165 4| 1677 1584 1708 1FEA| TR 1741 | 175.0 17ee | 1rTa 1704 1822 1889 1944 2008 | 2005 2248 | 240.4 2768 | 3242 3000
188] 1544 1568.8) 1585 1607 183.8 167.3| 1686 1713 12T 174.0) 1751 1761 | 177.0 17T R 1753 1815 1843 188.9 TS 4 20002129 2271 | 2429 2706 | 22T S 94,0
200| 1582 158,7] 1803 1825| 1858 18| 1714 1732 1TAE 1TER| 17O 1780 17R9 1T 1813 1833 [ 1862 1908 | 1985 20510 | 2143 2204|2454 2825|3308 3980
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