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Analysis of Delay Time in the Personal Communications Exchange

Heeseon Jang - Jaejun Suh - Seogku Lim - Jeahoon Yu - Yoonju Lee

(2 o

£ =M AlEdold Rd ¢ B8 THYRT o AT AMu 26 A B4AY AT
oH 3 YAXNFEFY ZE EFY KL 1L NUEATB7)(PCX: Personal Communi-
cations Exchange)oll 4¢] A HA|ZHg B48t0], A AAZbe] e Aol T2 A A ] o] £ &2 HE]
AATARE79] 342 R o|lFAHEF L BHsl 1o & /1YY $4%8 e 4%
t}. IPC(Inter-Processor Communications) WA o] £5AAIZE 9 WAz 9] A0S 287 A
ojAY] HeEMo Had oY Hadvg ge 71& ISDN(Integrated Services Digital Network) B
CMS-MX(CDMA Mobile System-Mobile Exchange) @ 37]9] A8 & o] &35l th A B oA
E427 PCX 2 @7]9 A48 45 FE HINY 7158 93 T2 A4S NTP(Number
Translation Processor)e] £&Fol 2|3} AA=™, 712 D=7t 1,5008Akm2Q) H-$ &xlg)gte
oF 427} BHC(Busy Hour Call Completion)2 A1, o]o] ALsl= s on ¥ Y52 5

. e

HEFE 47 NZEF oF 29 6:3) B 409 6WI 2 ek oL JRIAY e Bt

1.6 BHCY 739, < 15% 73 71YAE 4% 4 Y= 834 3ok

1.7} 8

HZ 1=K A3 2] WA wel Yruge
o] FHET o 53 B, gdslEE ALY
oA o] FFRA 7R EE GEIE Alo)e] A
AFE 7He3H St ol 84 Bopo Fo40] F
3 Yk

AA oMY, F7stel HEIFE sHssbA 8
= WU EAAH] APCS : Personal Communications Ser-
vices) B FAHRAE 3A ol F7IYAL o lFYA

* RFPAFAETL O FTHATY
» LAY R FTAAT

& A% 71A=F, 28], o)57HIAE Y7 diolek)
ojxFeg FAET 97N ARIFANZYI|(PCX:
Personal Communications Exchange)”} *glsfo} & 7]
ToEE 3AMYIE, AXTEF] olE YAy ¥
A AAE AEHoZ FH3A 7Yz o)A S
BARHFE 71%), FELH(ZF Zol tislA o
F7HAS Z1A = Aolo] BAAdY) AEFEHE A
& FAANAF] f3 ol F7HdAY AEAA F=7t
oafd Ae d3te FAHAGE 43y FAdE
BE3= 715 2 dF71E50l ok



B AAE - 4T FAE - ol EF: AARANRESY AT Y 181

PCX n@71¢] EY Fee A 294 vEY
49 AL, AojAY 2XHEF F oA
Y&, 181 VAT FEEFFTLE REY &
Atk B = A RFET olug AUAEA A
H2zolX g deey 9 X FEFY BE
EYY §3< 12 PCX NAFAIRE7] AojA 9
IAYEF B olF A LHFE BA3L do wE
7HA7Y F85HE FAUT olE A ZEAA
9 o8&, YHFAY FANN Y AHE
EWE Z2AAE &3S AAEH, ol& VLR
Bag ZEAAe +& AL ° QAT
gk A8l A7) 2(GOS : Grade of Service)S #48}11,
AUl 272 TE3L7] F) e Z2A MY F§
FAT

AgF ol dg B3l BAT AoiAlY A/
FEANY &L I 1@717} PCS 7Y ARE 8%
0y HASD TE s 4538y MR eH,
3R¥ARE, 2F3A% d4FAL, FAE vE
3 7FAY ol FEAE I 1o R ©]
4 Edge AA3I Ao 53X 9 olFAA

oMC

HLR/EIR/AC

2] E#F 4} th ¥ IPC(Inter-Processor Communications)
HEQIWA A sAAX e EAAE Hjic). 18
I IPC WA A Y $4AAZE B HAIR 9] X A
AoA g 283 9Y vy ge 7E
9] ISDN(Integrated Services Digital Network)¥} CMS-
MX(CDMA Mobile System-Mobile Exchange) n$7]
o 2RARGIE oL

2. NAFAA A o] A A
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” AC: Authentication Center
BSC: Base Station Controller

BTS: Base Transceiver Station

EIR: Equipment Identification Register
HLR: Home Location Register

ISDN: Integrated Services Digital Network
OMC: Operation and Maintenance Center
PCX: Personal Communications Exchange
PS: Portable Station

PSTN: Public Switched Teiephone Network
VLR: Visitor L.ocation Register
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A A$A4 200 400 350 700
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T8TAHA
ZAE [ 1,400 | 1,900 | 2200 | 3,000
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THAAXE
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A FE/71YAAD Guard time(clocks)
intra/inter-VLR(%) 2.57°(3.05*) GBUS 32
49/51°(38/62™) [PCU/HIPCU 48/96
Adl & e} RTC(msec)
GBUS(IPCU)Y/HIPCU 1/2 token MP/PP 6/8
H44 E(Mbps) o AIA] Zel(byte)
GBUS/IPCUMIPCU 2/10/80 Ao B 26
U-Link(MP/PP) 2.51.25 intra/inter-VLR LR 60/40
Physical U-Link 10 Mo 40
FOL 2.048 @ Detach 40
7R WE: 1,500 BAkm?,  ** ThR UE 5,000 Hkm?
(& 5 HAIX| 28 % S8Z273 THAZHTHY : msec)
AP ASP NTP
Descriptions Cal/HO* LR*

Class Call/HO LR Cal/HO
1 rcv-system status-send 1 0.7 331 2.31 2.14
2 rcv-local data-send 0.6 0.5 1.99 1.66 1.29
3 rcv-dba-send 04 0.4 1.32 1.32 0.86
4 rev-send 0.3 0.3 0.99 0.99 0.64
5 ©cv 0.2 0.2 0.66 0.66 043

* Z/sevAe BY AA 9 APY Y FYAEY FHEA
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6. NAFA 27 QAT B4

AEdolA Az RE Agyd ZZAMA(ASP,
NTP, LRADP)E 9] X3 &F I o|5AX&F &

AR YHME & ZE2AAMEY HF 0|48, ¢
YFANA Y HF FHol/7IAIZ, 283 AAAIRE
i3 MulariE 5& BA3tedof ok 53| ASP,
NTP % LRADP= EF @A 2”9 H5g A3}
= 8% 2 AAA7 ASPS} LRADPE Foi7 H
Aol 1 & 58 & Yoz AojAY 2Az
4% A NTPY Helsde] #48 Aot} & =
Boll A= NTP] X2 &F& 7|EOE o] gt
714 83817 93] BaF ASP 429} LRADP
& AU o AAARE tid Myl 7]E g B
Matn, Mula 71EE WEE] 93] dash AsPy
LRADPY & FA3st1A $r}

Z2AM g o] &890% 71F), B FANAY H
7 FAol/th7 1Az e thd AlEH ol AHTE E
e ZTAAE §3¢ 8%3td (& 67 2t}

(1Y 55~a8 DL /1A E=7} 1,500% /e
ol ASPY #7} 1470Q A%, 28lx (1¥ 8)~(2
3 10)& 50005 /kme] WEo} 15712 ASP A,
Z+zt 918 =3} LRADPS] =270} 37))ol whe}
eAE 97, I HAEE $ EFA dsen
23 AAAZ Ug AlEHolH AIYE BHAFD
otk Zhzre] oA GOS#E (E 2)9 (E DA
9] g NAAIZ &Eof tiF} EEAE UEPATE A
AAZE 712L HAFFT 95% BEF thE FPs
A B =RoME 71285 AdAY HAFHE ol
£33t}

0t DE7 1,500 BAmw AL, 421,280
calls/our(15%+ 74 7}42h 9] NTP £x 858 & &
3}7] 913 2712 LRADPE o] 8% o (18 5)~(1
d Do AAAZY Zre] BF ERXE IS ¥
4 Stk webA d=rh 1,500 Biwd v HAF 370

(B 6) T2MAMY 2|82k callshour) X BB Z2MMe| 7%

=8/ NTP ASP LRADP
1,500 421,280 - 31,290(11,740 PSs) - 178,680(67,010 PSs)
’ (157,980 PSs) - 147 37
5.000 401,310 - 28,330(10,630 PSs) - 141,120(52,920 PSs)
’ (150,490 PSs) - 157) - 37)

PSs : Portable Stations(¢] %714 &b
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160 A A THmsec) ® 2 A A THmsec)
‘4m - +G°S lm ‘;-_J-*—GOS ............. ' . .
1300 1] ~0—LRADP: 2 > * . 1700} —g—LRADP: 2
—a&—LRADP: 3 J 1500 F-f == LRADP: 3 f--roreeeee omeemenns
1000 1300 oo
300 / 1100 Booreorrrmeereermsremoresremeesrecesssseeesceenes
600 . / -4 900 /\
o / / 700
/ 500
200 W, SR KL 22O OO oI, ST
of . 100 2 —~ - -
10 15 20 25 30 35 40 45 10 15 20 25 30 35 40 45
3.9 410,000 calis/hour) %9 4(10,000 calishour)
(38 5) WANS 7X|94(1,500 Hikw, 14 ASP) (28 6) DE7|Zt Y| S|X|1(1,500 H/kw, 14 ASP)
" A A A ZHmsec) }
1600 Z) A THmsec)
1400 by —a—GOS
100 1. |—0—LRADP:2| o . - 1400 | —#—aos . - . o
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1000 | —tr-LRADP: 3
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400 /l
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0 b——n——n—
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%9 (10,000 callshour)

Q8 7> &3 H=oH QYX|(1,500 B, 14 ASP)

A A}z
2100 2] A2} 2H(msec)

1900 k- f e Gos

1700 |- —o—LRADP: 2
1500 E--{—a—LRADP: 3

L 3
<
<

10 15 20 25 30 35 40 45
%9 4(10,000 calis/hour)

(a8 9) uE7|Zt HXISHX|(5,000 H/iw, 15 ASP)

10 15 20 25 30 as 40 45
% 9] 4(10,000 callvhour)

(08 8) YWAE 27X|04(5,000 Xk, 15 ASP)

600 A A A Hmsec)

1
1400 F{Ze—GOS }
* ' g > *> *
1200 f--j—0—LRADP: 2
—&~LRADP: 3
1000
800
600
400
200 Froreeeermeoreremrereeneeem e e s -
 —————
0
10 15 20 25 30 35 40 45

9] (10,000 calls’hour)

(a8l 10) &3 M=ol @MX[01(5,000 H/km2, 15 ASP)
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9] LRADP7} ¥a3it} ulirix & 71jizte] dEs}
5,000W/iwe] ASLAE 159 7FYAFe] 401,310calls/
hourg ©&3}17] Y18l -+ 3719 LRADP7} ¥ 831t}
T ZEE UE £ Qi

a5 g A QALY gE¢ AFs] Y3 (E
DI 2L ANEHAE FY3Th o7)A Simula-
tion 12 7}YA W=7} 1,500/, ASP7} 147191 A
£ 283 Simulation 2¥ YXE7} 5,000 /kmo] 3 ASP
7h 1570Q A%, Aul271E AT 3to) BEA
£ UEHeAE 21U AEHoA AHE Ve
=3
(& 7)2] Simulation 1A LRADP7} 270 w) A
A 421,280calls/hour .t 22 399,600call/hoursi] TH3j
WAE AA, RPN, 2 HHEE P 2
F HAFE A QAIZro] GOS ZEXRT 438 I
o} §h3, Y9 A$ 3709 LRADPE AH&E w NTP
o] M) gzHl g 428,800calls/hourdl A TE X
AAZ] i BEXE PEI geky 7l g
=7} 1,500/ ®) NTPS] EX2)%3 L 13}y
&4 370e] LRADP7} 838 & & Atk FY§
48 B8 (& 7>9] Simulation 2¢] A3z RE 7}
A W=7} 5,000%/mwo 8 F7Heltet® LRADPE
RE FERE ¢ F U

AS7HA 2A4% W48 v o s PCX a¥r)9 &
A& Hristd, 71zl 2E7) 1,500 e
o AIZEE oF 2% TE HYY F Yow )AL
T 1.6 BHCS] o|F719i#E < 159 73Y A= ¢
48 F e Ml gt 7102 =71 5,000
Bhwo 2 F718HA =4 71Yzle feed #aE
A Edgo] Frtsty] W Eoll NTPS T &L
(B 6ollA Be AXNY ArF oF 409 52 A8
A Ho oA o 15739 1.6 BHC o] 57IYAE
FEE F U= HYyLFoln

7H]A Y=o me}l NTPY| 4858 sigshs 7}
YAE 8317 SlSA "AR ZEAASTE ABR
W, ASPO] 7% 1470(1,500%/kwe] W) T 157)
(5,000 /2] U=)7} WA, LRADPE ¥ A% 2
F 307 2a% Hoeg ENFG. /A 2@
71€ Yolud 12 9 NEL 7IYA) 2] 99

(B 7) MEl2 7|E RARE YKol chEt Alg2olM At

Simulation 1* | Simulation 2*

) 2] %K (calls/hour) 421,280 401,310 oS

LRADPS} 7% 2 3 2 3 (msec)

9] 4calls/hour)  {399,600(428,800| 351,640 |410,400

GOS &HE(msec)
A E Q1A 626 | 107 | 373 | 76.8 | 400
AT A 51.1 | 78.8 | 344 | 594 | 200
eAS a7 990 | 310 | 6,800 | 228 |1300
HANF 8F 1,000 | 314 | 6,810 | 238 |1.400
iz 43y 4,270 | 397 {32,800] 339 |1.350
HAF HHY 93.1 | 138 | 739 | 125 950
53z 74 346 | 452 | 285 | 378 250
&8 A 532 | 812 | 358 | 614 | 250
ABAN 2,460 | 142 {22,300| 28.6 100
nP7|W LR 2,660 | 399 (20,000] 300 |1,300
2377 LR 18,600 525 (135,000 500 | 1,800
7N HO 83 | 195 | 308 129 | 235 |1,250
2%7) HO 834 987 | 246 | 6,820 | 218 | 1,300
434 HO 8% 200 | 296 146 | 242 |1,200
7)Y HO € | 666 | 110 | 403 | 795 | 250
2%4 HO ¢ 41 579 | 303 | 478 | 250
9l#A HO €% 497 | 753 | 338 | 574 | 200

O] B-&(%)

NTP 86 93 77 93

ASP 844 | 91.1 | 706 | 87.1

LRADP 100 | 727 | 100 87

* Simulation 1: 7}I&} YWX=1,5003/kw, ASP=147)
** Simulation 2 : 7} A} U E=5,000"/kn, ASP=157}

o2 goloy 4¥E sl slng A= 3
27 A5 ES LRADPYA £ uf old LRADP
9} new LRADPY| d&& 2% $33l= o] Hr}
o$7] 2@ X 5F5L 28N AT F v
A ¢F 6ule] HEAZto] AQHEZE R A o
T4 EUYS ¥3E £49 LRADPY 4& Z90)7] 9
A= AXEGel g FAYE dopd 7 sy
o €3 ddx ¥ 4 Yok

7.3 &
B =AM e TRFET ok AATA Aulx

M ¥ d=oy g HXFEFY BE EY
T f¥E€ 228 PCX MAFAREY] AofAe] =
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2832 421,280 BHCZ ZA =t} o)== 1.6 BHC
9 38 A=3E o 159 7H IYAE 58 5
AE Mg HFTc} ASPE oF 11,700 9 1.6
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(8% A=3 AHA we QAL 71E

gAl BSC PCX VLR HLR 24 BSC
CR
SubsDetaRQ |
Auth_Req
Auth_Ack
Cipher_Com
Cipher_Comp
0 CM_SER_ACC
SETUP
creeeee PESROWINGRQ »
" CALL_PROC RamnNoRQ
. RamnNoRP |
PRSI PesRoutingRP. . ...
| Assignment_Req
Assignment_Comp
UDT[PAGING]
CR[PAGING_ACK
cc
| SubsDetaRQ |
« SubsDataRP .
Auth_Req
Auth_Ack
Cipher_Comd
Cipher _Comp
SETUP
Call_Conf
Assignment_Req ;}r
Assignment_Comp zt
il
ALERTing 2
ALERTing 31
CONNECT af
CONNECT _ACK e
CONNECT
CONNECT_ACK
IS DISC
" REL
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REL_COMP
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