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ABSTRACT

Recently, ITU-T recommended a Q.2931 protocol which defines the operation of the digital subscriber signaling system num-
ber 2 (DSS2) for the basic calliconnection control at the user network interface (UNI) of broadband integrated services digital net-
works (B-ISDNs). The basic call /connection control capabilities defined in this Recommendation allow for simultaneous
call/connection control to support communication between only two users.

In this paper, we study a higher layer signaling protocol in the B-ISDN and consider the call/connection establishment comple-
tion performance as being the primary performance measure of interest as it reflects most accurately the service provided for cus-
tomers. To show the above mentioned performance measure, we investigate the callconnection establishment completion ratio
and the call/connection mean establishment time. We usc a decomposition method to solve a Q.2931 queueing model because it
gives surprisingly good results when isolated features cannot be represented in product form networks, such as networks with

global state dependence. We also verify this method with simulation.
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FARE 54 Aujad ololM FA dlolet A%
AMu|2g AFsH FAAY, FHE M¥lxe A F
2 2ok ohEd ¥ 27she ool %A ol
 UEE 4 QFdor ¥ HaHe BFHA e 9
ghgoly AX k. AFF ¥4 (low-grade video),
=4, delelse FHE MHI2E AFEE narrow-
band integrated services digital network (N-
ISDN)2 olaigt o F#el A wHolnh, iy,
N-ISDN2 F3 3 &Wdx B3sin Agd o
B F o w2n, F o AgHeln, F o 54
de Tl A Yag4E& =74 99 Aol 2817
A o2l Hof P AF Rxrh Aulzd Y
olo} gt nEjm HZo) AAS FFA] BofolAel v
3 AE7F AN BdY FA A2HE ALsted
44§48 VLSI 71€€ CMOS% Silicon bipolar
ok, B F Af iex #43 ¢AHn vt oY
71gd ARe A9 &8 F(incompatible
network) € 7H4 "HaAdS sl FUx2, s ME &
T EgdsE AR ¥ V1Ee] AAHA TAHE 7
A ged FR}. ol@¥ EES 4%l broadband
integrated services digital network (B-ISDN)&
23A74 Ao, @

B-ISDN ©A 1 AM 2 A% 3(layer 3) E&3 A
% 2 EF9 d¥E N-ISDNY digital subscriber
signaling system number 1 (DSS1)el <A& %
@ ek, 23y N-ISDN Z2&E 1 Ade 874
E H3EL +8Y 471 g9M B-ISDN MHI2E 2
Y A A ZHL P a4 [TU-T SG
11 B-ISDN 9x 2 132 digital subscriber
signaling system number 2 (DSS2)& A3 &%
3, 1993 =] B-ISDN @A 19 44 A% V&
TIZEFE Q.2931% A9Yct. Q.2931& 4% T2
EZ9 FIFAHY EEQ 9 dde 43 W #HA A
A, AAF A3, & G Z2A AR, Al AR &
A Ax F& Fdsm gt Q.2931¢) Wiy A%
¥4 & B-ISDN 24 1o AT ete Avlzd 7122
218" Aold, 3 B-ISDN A% Z2EZ9 ¥F3}
d 2¥& & oo

£ =%drMe B-ISDN 44 A3 43 Zzg 39

Q.2931¢] w3t MBHog ARy, FIFAY Az
ZIEEY BHAM s dZyg 4R g8y
(call/connection establishment completion
ratio)s H#& 43 Al(call/connection mean
establishment time)& 422 4¥¥4& 93
Arh. 2%elM & B-ISDN €4 1 49 A% A3 ==z
E&®Q Q.293]1 &g 2AR 43 X239 7%
£ AAEA 71eda, 3FAdME Q.2931 queueing
2d3 A% EME #8380 439N Ee B =RA
S e B Ao A Bl L wwd HFs
3 oA o Ne dE2F W2 ot

[. B-ISDN &%l A& 4z Z2eF

Q.2931 ¥t B-ISDN9 UNIGjA 71239 &
g% d4& Aolay] s DSS2¢l F&& Fodstn ¢l
o0 1A 3 AAL Aojdte e 9EY @
T HES F& Agdte 22 F AL BUE AT
718 FAlol 9k A Aol g Zesta Aot

1. Q.2931 HIA0| MBst= AlEE
of Pmetell AR GA 1 A3 TZEZ] o3 A
s e Z1EAU AYEL e 2o
o8¢ Ad 943 AF
o point-to-point ¥4 A&
o ¥ Ev HUY YAEL 7 Ee A4 AF
o 3% e 47 A7
o 71EAQ A& 71FE A% 228 F AF
o class A, class C, class X A&
o A% sevleg 87 ¢ AA AF
o VPCI/ VPI/ s&lvlg A3
o & el A M Al AR
o LfH BT AF
o % UNI ATM F4 A#
o end-to-end compatibility parameter 48 A
3
o N-ISDN3eo| 4z d% ¢ Mo A7
o ¥ 433 dZol X AHE A8 AF A
I 7ls A
He Ze NEHQ FYEL A B-ISDN &
A1 s Z2EE F2E a9 19 2o,
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UNI
Q.2931 Q.2931
S-AAL S-AAL
ATM ATM
PHY PHY

NNI
B-ISUP B-ISUP
SCCp SCCP
MTP level3 MTP level3
S-AAL S-AAL
ATM ATM
PHY PHY

% 1. B-ISDN 94 1 4% Z2Eg9 X
Fig. 1. signaling protocol structure of B-ISDN release 1.

g8 7 3 5 4 3 = Cotots
Protocol discriminator 1
Length of call
00 0 0 o 0 11 2
reference value
fiag Call reference vaiue 3
Call reference value 4
(continued) 5
‘ B8
— Message Type = ——no .
8
——— Message Length ——w——
9
Variable length
information elements ete.

as required

a8 2. YA vAA P2,
Fig. 2. General message format.

2. B-ISDN UNI =¢} Hgle| 4% HA}

Q.2931 9 1%k AoH HAESL olv] H4AY U3
744 Ad A4 foA B-ISDN 92& dAsted A
£d4. ol FAE &R point-to-point VAT 3
853 VCI=58 A% Hd2M ALY 4 o H

2940

g F87] Mol BA 2=(assured mode) A%
AAL 972 dHe] ALEAS}E o A}ole] o] FolH glojok
Bk 39 AAE AolEr) AP vAIRIES durHY
FERE Y 29 ¥a, 39 d4d9 43 2 HAE 9
g dae a1y 39 ¥

a7 HellA ARG Az 7Y AdE T
SETUP vAA & Hegtezd 3 438 949 Az}
Aztge o] @ SETUP viAlA] Felle & 3z g,
AHER 4 &, Bdig wold Y, QoS Teivie R
a4 EL WEA Folrtel I AEAT AEF
VPCI®t VCI &€& SETUP tiA]RA] o Ao} mud,
$& o] VPCI/VCIZ} ol 871%8d SETUP vAlA ¢
WE $7 AR Fe o] & dojddct Wil of
$+" "AAEZ e CALL PROCEEDINGH
ALERTINGeo . 1%8A gL Afdse
RELEASE COMPLETE (RLC)™MAIAIE wtggic}
AHgAbE 2 9 2EeE QoS class® peak cell rate
g HgE ¢ Uk Fe 48 3ol o FEA R2R
1 7% A AE ATYE £ dod Fubd AeR
& ¥8 39 47 43E A=dzn JgE de
CALL PROCEEDING wiAIA1E HAz}ef Al Buln,
FAA2o2 39 AF AP & a+de SETUP A
A g Hdtt. SETUP WAXE @& AAAe
address® compatibility Hd& st 259
T A4 AR #4892 compatibility 8&FAMEe]
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caliing Terminal Terminal called
user Equipment Equipment user
" z
Call I
iniiation A
________ SETUP
~ SET
SETUP
CALLP ING| ..
Callin CALL PROGEEDTNY
progress ALERTING ALERTING Alerting
- - D e e
N CONNECT Response
NMNECT e ———— -
£ /r
CONNECT < |
Connection T — |
== — CONNECT ACK™
w
CONNECT ACK
o}
Cemmunication N Communication
o = i
End of RS Disconnection
Communicalion  pg EASE | RELEASE | Noufication
! |
o —
RELEASE | i RELEASE
COMPLETE ‘ CCMPLETE i
|
_— x

3% 3. 3% A7 4% % A Hah

Fig. 3. Establishment and Release procedure of call/connection.

v A8 CALL PROCEEDING #1412 &
grol Al Bty zElm A AA alertinge]l A%
d1 d&E dele ALERTING vwiAA & dolA 2
dol, 42 ALERTING WIAIA & dalzel Al Bujjan,
Az WEHez wdE alerting AAE Az
o},

A z7F CONNECT WAIAE Bl A 2ide 3
Z{acceptance) & HehdTH, CONNECT AR & &
%& CONNECT ACK "AIX& AaelA 2
Wale] Al CONNECT viAlA& Bk, iz
o] A CONNECT #Al#17} 4! 5 24 oF end-to-end
dAe] ol RolHEE HAY + vk Pdzte CON-
NECT ACK ®AAE oA BozH 59 449
A3 HA7 g5

ko

3. B-ISDN UN! Zet o] sl Hx

A&zl %ol REL WAIAE 2uix 7kd A |42
< @t REL WAAE #48 52 714 Ad o
Z& ¥3 RLC WAIAE B2 ¥ & e 7t Ad
€ At nok ddo HAE AHE F2 RLC A
AAE FAF FH MY AdS 2 F2E AR o
g 28 A8 AF 2 g AdE fAS"e F
i & Aze AAEch FAE FEY god AAF 2
Atgh e ol® BT HAE HYN7 AFHt

Y Ze 3 FxE ¥@e REL WAAE FFHAA
BAlO AEg o B A FE FAGG o At
€ RLC wiAA& BlAx: FANAE ge A w2
3 Fze M AdE AT old A «9ql
A% SETUP #AAA dia gstolct A&t %
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RLC viAA & Eyo2A 3o 949 d¥& AR
g 4 ol B2 3z A

rio

4. MAE HE

o] Azt Fet AZ Y AolE HalA Ed vAlA
g F2d Ze I¥A Felo A, A z2X2A
Abgabg el ojald Azt @A & el vhg
Ad, 7tk Azl 2E M Ald 2w A M A
dol #edte BE M AEE FH(dle) 2 ¥
A9, 7hd A AXe AAE BAA AR 84
9] class W=7F 2 H¥ S Foh. QA HAE ¥R
v 24E gEE(default) 2 290l 2¥e] A ¥
9 & null stateol Eo1z# FAl &4 <lEE
(maintenance entity)el A d2iA HAg z=Ar71 A
A WA B AdR Aul2 9 A 899

RESTART WA & #4138 % AFF 744 Ad
E¢ #F 4z, a8a o s Aida BAE 2E
3 Az2E dAste 2AE AT 39 9F A E
AP WY 2x7F ¢8€ F RESTART ACK #AlA|
7} AgsHed, JAF EAZHrestarter indicator)
Ay g4he A4 AHA AKR 240 RESTART Wi
ANA 9 e HEE "geth. RESTART ACK #lAA
ol 74 Ad gtol RESTART dlAlzl £ollA 712)7)
= M aid @ ® gEogd RESTART ACK wiAlA
 #Hagd, o dalzy wo| MAF Ay Mg 92
(permanent virtual connection)® TEl Alxd
{management system)e] ojokg sHF AdEL
A sta] Rt

5 2fF ag Mzl it

51 ZEEE MY 2F

TE YARE A BE zzEZ WA (protocol
discriminator) #E 84 & 7l ed, R
Q.2931 A g-Agt wzte) & Aolg Y3 wlARlo| 2o
A At g o] vAlRle FAE

5.2. HAXIZL HF %2 B2
gAE Az Ho] R Q28 XA Y wF

UE gL oAz FAdgd o] dAalxle FAldct
5.3. & &#x 2F

2042

531 RNES & Ax %4
3 AE: AH 949 octet 10| BIE 564 HE 87}
A7F 2% o) obd A$o] 2 AN E FAEL

532 2 &x HAM 27

oln] Mg v A& FA o BA Ye § I
25 AMgte AR E #A8 £& RLC HAAE &
dozd & AP 2 SETUP., RLC,
STATUS, STATUS ENQUIRY ®lAlAl& <&cld,
RLC "AtA1¢] Afdle old A= H8kA] ted

5.4 AR Bl Ee HAIX] #M 2FE

&9 2% A2l message compatibility
instruction ide® #F#fL ¥lEZ 09 A% HE
o oY 12 AAHe] vy, 5.9 49 2F Mt
R

REL, RLC #AIAI& A&san 713 ¥&(unex-
pected) TE A4 Hx] & (unrecognized) MAIA 7}

FAEH STATUS #A A ghggic},

5.5 oiAIX| Ho| 2F

AR el AR g4 e AAE AAA7E 2408
A=l el Aot dA&A] grigte bed 2 vAlAE
ez oot el dasnd 56 89 2
F Az Ao we

5 6. guidol HE @4 Q]S
o] 2% Hale 0°] olYd codeset® 717 HH 84
oAA A gt

56.1. 3 24 =4
AlA] el A 48] A aie O 2-2914 A
A3 AW vrEpol gt

5.6.2. Z%H(Duplicated) HE R2F

FE AAE FEHAM ALY + e wAA AN
AR 847t FHE0Y AE dehvde FR 849 W
£l UEojAn ol FAlEYG. FE 848 F
24 A48 4+ Uds de HEE PR 249 WEE
qro} thgold Flolr},
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56.3. 223 ¥F 2F

AbgAR B PFE g4 #3533 RE HES §
Aol A gPskx] gGe FEHE 7 o] 2 8
28 & LFE 7 FE 8484 0§ AHeld,

57 Ex HE R4 27

5.7.1. B3 ME Q47 wi AL

SETUP, REL, RLC YAIA& A& RelA s}
e 2 ol4e g4 AR 4247 B AL e oald
ZA® H3A gn & JHdE ¥ile doh a3z
YA cause #96€ 7} STATUS wAIA & ubgkgic),
Cause MZ5°] Yetlle 9rle ® 13 2o

5.7.2. % HE 24 UB 2F

oled TR LFE W AR 84 W A
#oh 9x 9 HAAY BuAe cause’l #9694
#1002.2 ulfojd Holot R 849 ol7} Y
ol 27T AfoE W 2FE /I AR 222N
R kil=y

5.8 dH|EHs HE 24 2F

o] £% #Al+ instruction Yxul9) B vEN}
0.2 2Aso] e A$d Hegd, FY 12 AF
Hol itk 5.9 49 g wEc}

5.8.1. elAgx| g HE 224

old FFH LFE /I tAAE A U4E
(recognized) =& A#& WEE 71 FER i}
ARl disfAet 2xE HEoh, aln A€ A4

A7} REL3 RLC7} obd A% 1 viAlzld] i8] %3]
€ Fn & A€ 7tEsle STATUS ofjAA7} &
gd.

REL ®wjAjxle] #1¢k 22 27} ¢Asd RLC o
AR E #H@stn, RLC AAAe a8 9871 ¢y
2 ol 2AE HIA Fedt

5.8.2. d|@F HE 24 W 2F

ol FHo 28 dHMe dE Ex AYF
2 7H0 HH s49 AR dfMT 2AE &
2, 849 & 48 AAde STATUSHAAE
g,

5.8.3. o7|x| 28 CIAEH HE A
ol F/Y LFx dVA ¢ AL 248 U4H
A e ALY 842 HFoo

5.9. ojAIX|olM st ZXE X|AlSHE
A 28 X
o] FAl+ message compatibility instruction
indicator £¥ AX 84 instruction ¥=7}
‘follow explicit instruction' 22 A= Y& A
Tl A4d.

5.9.1. ol7]x| 28t £ QAKX 2 oAX| EtY

old ASole WAA &Y FHE 24WY instruc-
tion =9 action indicator7t 7Hyle W2 =X
& g, o4& B9 ‘clear call 2 XA o] e
ZE #HAALL

B 1. Cause HE9 9o},
Table 1. Meaning of Cause numbers.

cause ¥3 HE 9|

Cause #30 response to STATUS ENQUIRY

Cause #31 normal, unspecified

Cause #96 mandatory information element is missing
Cause #97 message type non-existing or not implemented
Cause #99 information element non-existing or not implemented
Cause #100 invalid information element contents

Cause #101 message not compatible with call state
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59.2. 3L 22 2/§&

@ A ke 2 o drlA £ Ee A4FHA @
€ 84 a3 dAHA gL WEE 71 HHE .48
G2 wAlA 7 A"Echd AR 84 action indica-
tor& ZALRA AFE 2 E FYPTE

5.9.3. £83%x 2% HEE g2 Ax 2|

o] 7%l message compatibility instruction
indicator® EF 1 v|EE ZAldted 1 e WE
7} 090 2% ‘mandatory information ele-
ment missing’ & -9 #ol, Y wESN 19 4
49l ‘unexpected or unrecognized message
type @ A% Hie 2F FAE YT Fz9
749l cause AH 8A0]E cause #960] BAZA

6. & oEl ZA HX

o] ate peer AEEZ} 7HAle 3 A7t EupeR
o disix xisty) A AeE ¥ FHE S8Fde
STATUS ENQUIRY HIAIAIE EYegyn Alzgc),
delet J3 AZFel nAel HAPde AAE AE
AAL AZ228H 4T wnict of i Az},
°] STATUS ENQUIRY ulAMAE 418 & dA
o) 3 Aej9t cause #30% 715 STATUS wiAAZ
S HE.

STATUS ENQUIRY WAIA & Hd F &4 w4
A7k FAsR 5E A g STATUS ENQUIRY
AAAE Bl F STATUS WAR 7 #4053 et
B TEY of P ReEndg AANEE ¢ At
FH Ardeld ddte SHE WA Z¥YH T E &
Aldte Aazb Al

7. EH(notification) &t

Hojejol @AY FHo Hddde FES &4 de
ot Aol Atgee T HEE AMSWT BHo A
Yol s9 ddel M3 Te & #A] "alsh FAlel o
ofdtid Fop dZe Aojeh BAE AR Ho FE
FErF gAA AFdc. 234 4e Afde §2 %
B2} NOTIFY wiAlAl2 dddr)

8. N-ISDNite| ois A AMH[x HF

2944

B-ISDN3 N-ISDN Alel9] A& AFo| 7t53tr)
AAME AMel Mulze #HAE FE 24FLS N-
ISDN Au]29} B-ISDN Aul2& A8iA Hejdc)
azlx N-ISDN AMu|2& AFsp7] flsiA 7lezez
DSS1 information elements bearer capability,
high layer compatibility, low layer compati-
bility 7} B-ISDNel Zel€r} DSS204 o] . g
4¥2 narrowband bearer compatibility (N-
BC). narrowband low layer compatility (N-
LLC). narrowband high layer compatibility
(N-HLC)2M "Aldr},

. A

[=3

,_\_1

olr
Hr

1. B-ISDN UNI A% =253 24

AL 83k Y AElaE A FEr A
€ A% Z2ege] Jo Fasdjrh 1B g =
REZo FFAA EH #HAA 49 AF s =
ZEZ Q.2931¢ Uig A% ¥4 Wz "Had
A A5 ZREZL APEA A MU 2E A FE 9
¢ Ee A9 HH 7lFel M} FaF Aoz @
F sley. welM 3ot dZel 43 dEvis HE 2F
AL 4R ZREZY P 4L e @@

Q.29311 W@ =de 1y 49 T Fe 39 A
e g MFE g7 AT Hlle bR E
Al 23k Queue 13 T Ao} iy AHE 8+
e A7 Hje WAAE Mul2adte Queue 28
FAEY 7+ Queued Hole I} Queue 19
E&4gte WAA= F9 dZde HAE 87de
SETUP A= ¢} #Az7 Bl CONNECT w4l
e A HF gyolm SETUP wjAA R &4 ¢
#7t ¥ CONNECT ACK mAxz pA =T
Queue 2°] =& gt vAlA e Fol AN Bl
SETUP wAlAlo] tigt &5 viAlxlel CALL PRO-
CEEDING. ALERTING. CONNECT wAlAl=2
FEHE olF el $AEHE FAFA @
Queue 1o %%&= SETUP wWAx/p &4do| 47
4 %2 Queue 291 %#3= CALL PROCEEDING
AR 7t Edol 471 AfE SETUP WAIAE A%
g, 2ddAe Queue 19 E&ste SETUP w4l

72 Edg& magol A9 poisson process®. EE
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FF9 dAA Helg A4 #EE 7Hivda 33
et Z Queue o AMHI2EE Aol 4 AF X
2 744 @

2. 0.2931 7Y 24 24

& rde A% By o] s o] (open network)
A gRoA EfYel =522 Jackson net-
work® & 4z ey, 2 Queued] Hol7t K}
Y &o] Jackson network® ¥AH¥ F7 g, a2y
U g 7 e A ALEIZ oJdeE £
t 4 U ®wE HEE AU fAHA 24U W
(approximate method)& AH&%c. © & decom-
position ¥y 7HF €8] AHEEE 244 B F9
shjolth, o] wWge 531 Held EY(isolated fea-
tures)el AAAHY Aefo] oZ33 blockingE 71|
£ %3 Ze] product form %oz E¥E + &
9 §E3lcth. Decomposition e €A &3
B} @

o 3% 9 A2 %(sub-network)o® ¥jA.

o ¥8¥ Y(sub-network)® EHHoE FHFHA

HE T3}
o AA Bl 7HF ZHT MNE T HHA EjE
FEe 8 2o,
o AlEFcHLE R HE RAY 2 BET.
9 A oM 2@ 48 29 594 29 622 4

T
Mo, SETULP 'fQusaua 1
|k K1 .\I' H
T NOT T -
| T N } ’ e
S o
JJW [ >v i ' | | _ - \
CNT ACK - N SETUP
4 s o
P o .
) 4
Queueg 2 0 _
ALERTING, M u i
CNT o T T AT CALLER
SR ! | = ALERTI
— EEREN ciHT

priority 0 - CNT ACK
priority 1 - CALL PROC., ALERTING. CNT
priority 2 - SETUP

a8 4. Q.2931 7Y =4,
Fig. 4. Q.2931 queueing model.

¥4 4 29 5494 F 98 E¥®E CONNECT
ACK "WiAA EdYE =& 4,9 poisson
processZ 713 ¥, Queue 198 FFAL Tl A
9 class& e M/M/1/(K3+1)& @24 o,
Al &gt e EdYe At iAY 8§ PiE 7
¢ g, EdY A A9 &4 88 P, PE W
&3 g @

})‘ = E Pl
is= A1t N
_(_’E;L)Kvmw
ANK 1t
=P, - () S Y L S
“ [
7
s . A .
P3 ::PK~ = p (_i Aol A3 NR3-m
s =Py ()R (L)

% shtel B2¥ Y(sub-network) 2# 6014
CALL PROCEEDING, ALERTING, CONNECT
Az 7} Queue 29 =& & i8S 4,9 poisson
process& 7t A & . Queue 29 % F &
M/M/1/(K2+1)9] $2& waA dd. A2gRlb
Ae EdYe] AFrt MY #F # P g, EdY
Aol &4 88 P& T g 2@

P, =Py, = — M (ﬁﬂ)u\x«n
_ D NR2 ) H
1 ( 14 )
P Queue 1
MAy ( 1
-
ST 1
— [ oy O —
M, A3 i P ! ] | |
'/;’\ 3-K1 K1
7
a# 5. M/M/1/(K3+1).
Fig. 5. M/M/1/(K3+1).
Queue 2 P
A
M u i
AS L e o e
12 : H\}:’J\]‘4Z_', N
- 3 R
K2

28 6. M/M/1/(K2+1).
Fig. 6. M/M/1/(K2+1).
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o]zl decomposition gl 3UA GAZ fo =
Aol o HESL 2oz AA 1Y 49 Q.2931 F
9 292 Queue 19 E=FF 4,9 EfHol Queue 1
€ 2332 Queue 28 WA Queue 1& AT, wet
A A8t A0l EfHe A9 ¥R EHol 7hEdth
£ A0l Queue 1904 &40l 420 AL AAE7} 7}
FoEE F AFB AL A - (1+P)Y g sl
Eq ol Queue 1€ A &3 Afs A (1+P)
(1-P) 9l &8 713 Ao, EY A2 dhtel s A
Mol Edigo] wAstnE A& 3-A°7F "Heh A7)
Queue 29A &40l 4 ALe A oA dYd
AAe w2 F gtz &40 AF moirt. 1eln
Av AxE CALL PROCEEDING ulAlA17} ¢4le]
A7l Agen AAEE FEZ, A, 3-47- (1+
Py/3)7F |t

d71M Pol @& 78 o foldor dct Yol F
Azt(called user)7t B 3719 AR F oJuAE &
Aol 4712 ekectm sHEEA o Af A &
ol Bl EHel o8] ¥ ¥ (buffer)ellrl 37§} space
v Aeed. z2ieg 4w wugted] CALL PRO-
CEEDING ®Al&7} ol oW o] vAIx& wmdlA 3
Mol space® HAF Aoz HIAY F Uk ofHA
AAE = gle £ 7R Y olfr& Queue 29 012
€ 39 AR o|F4A EYYE Ztzte] Ao &
Az @A77t dZelth aeiv A &ade] 471
ge Efgge ALe 1747 @b 2822 Queue 2
9o W Heolrz} K2olgtd, P8 T8 w K2di4 K2
3718l 1/335a& AHesd AR P iE F
¥ & i

283 A A7l Queue 2914 4o 1A FE
g3 B slemg Aw A (1-P)7t €0 %
otz 2 2,9 28 Afe Ay - (1-P)7h Et.

3. &9 oidol AF 2RH|(call/connection
establishment completion ratio)

£ 8ol AAY vde HF ENA s 5o
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