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CDMA mobilc system (CMS)€] base station (BS)& & #|2] TREZL ATLBH o/ % 71YASH &
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A Performance Simulation for Call Capacity
of Base Station in CDMA Mobile System

Dong Myung Lee ' - Moon Seog Jun ' - Chul Hee Lee "

ABSTRACT

The base station (BS) of CDMA mobile system (CMS) provides mobile call services by controlling call
processing fumctions. The call processing part of the BS is divided into two components; the base stalion trans-
ceiver subsystem (BTS) and the base station controller (BSC).

In this paper, we present the call capacity estimation of the BS about control signals and traffic data of calls
by the simulation, and find the bottlencck points and problems which may occur in the BS.

In order to estimate the call capacity, {irst we extract the major parameters for the modeling the BS. Second,
we suggest the simulation model for the BS. Third, we cstimate the simulation results by finding major objective
factors such that the call blocking probability, the utilization ratio and the delay time in the traffic channcl
elements (TCEs), the BTS interconnection network (BIN)-CDMA interconnection network (CIN) trunks, the
transcoding channels and the CIN packet router.
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MS CE BCP
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Origination Mss

cc_ota_gen
pe_mab_order

Msg_MoY_Orie_Be
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Msg_Mob JOne_ack_Cb
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& Th data T C_msg_Ix_ola_msg
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Ch Assign Msg [BS_ch_assign s
o cc__msg_ﬂ_ma_msg

ee_call_stans_ms,
us_mob_acq_ct_msg |

Msg_ Vs Te (s

| Msp_Call_Cfe_Request) S¢
Mep_Call_Cfe Cs -

i ————|
Msg Tc_Link Acthve Se
: ol

_ Time Syme o
Time Sync.

tc_ach_ctl_msg Serup
Ack Order(TCH 3 o
ck Order(TCH) Msg_Mob_Connecs Call Proc
Dcp “ch_Connect_Ack ] U7 Alerung
R Aering g il T :'?Cfsé;.%iériiﬁg:(‘ A Commect
_: Alerting msg, with info Msg_Connect Cs Connert_Ack
ot —

Conversation J

Release Order

Relase Order "

“Ce_call_rel_msg

V's_:d _eni_msg

_1

MMsg_ Relezse 5 Release

sz Rel -
ise_Release € Retease Complete

" Clear Command
- —
Clear Complizte

(ag 2) ol =8| B&
(Fig. 2) Procedure of Mobile Calls
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kel g 3
1. X =Z% A - Rlg BE
2. EfE dolgd] =& F7] - 20ms/frame
3. BCP,CCP 2 TSBojA 2] &z A3t -0.99ms
4 dAE AWy AT

® BINGCIN #2 2t59H
* BIN-CIN E¥YZ

- €(0.0126ms), T(0.0048ms)
- C(0.5081ms), T(0.1935ms)

5. wla W4 ATHCIN-TSB,CIN-CCP) | - C(0.2460ms). T(0.0938ms)
6 IBTSY TCES] =320 s

7. BSCGY Efazd e -1,920 A9

8. BIN-CIN EY=9] $ -48* | Eis(& dl)

9. TSB-MSC E¥Re| -64 Els

10, CCR-MSC(EIA-422) EfJ 22 + -1E}

1. H F5H A - 100 2

42 AE80|M Rl

Agdeld Bde 79 vEYR 2dd 23q
AL (TYNAA BE His}l 7Fe] BCP, TCE,
TSB 2 CCPE-£ Zt7} F{queue)} activity 2==(pode)
& 7HA 3 glet

E3] TSB= % ¥&d o3 CINd R&5e] F
Z&u], TSBE SXIAs Edx 319 44 713
SXOAZ FA R ol B8 et 79 activity
=7l AFHd Bdd 1 HAL Ao e E
WY deolels wef activity =52 AH A BIA
FoAM Z2EZ AT EH o] B OS5 ALY ZavE]
Beo| a5 93 1At 79 activity ==& F
A 9 FAparte] 2557t KR 2 YAt 74
activity =+ BIN3} CIN Ef I G4 3185
At

TCE2] H9) activity xE=+% EH 3] await 2= 2
resource =2 AA A, 2 532 4 1749
TCEZ} 919 %4 9959, delsls TCEY <7t
s ZAEnt £8 9hofidle TCEZF Q2® 18 &

= 4 (balk) ©rk TS82] Edl2 I Ad = TCE
s} e 5L 7HA R sl

BIN-CIN trunks

() Trafhc packets only
@ Control packets only

(33 3) AlBY0[M =Y
(Fig. 3) Simulation Model
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=E 248 & 71 A3 BTS & Ad 43 T
gt B4, BIN-CIN Ef I A9 A A3 & 7
225 2435 | BTS7 @22 3= BIN-CIN E
P33 58 AZ 8} AA, | BSCGH ] Ed X 5d
Add & 227 & (blocking probability)=} 718
EE 4T F, /19 BSCG7L 48 = 3le Hd)
3 Ad £9% 783, vpA ez BSCGUCING
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(0 Traffic & control packets
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BTSS] TCEo] tieh & <89 Hales (TH4)d 4
B upel 7th o 7]ej A= 100058 30000 BHCA
A2l 98 & F7bo| th¥ TCEY & £8&& B9
23 gty & &2 g 9000 BHCAZIA = 00] 3
10000, 11000 ¥ 12000 BHCAS A& 1.09%, 3.29%
2 803% = 7}zh 3T E& (294)+ BHCAY
Z7}e) & TCES 7HE9] W3g 273 AUt
TCES] 7ML= BHCA S Z7to] wle) linearstA &
7¥8ht 12000 BHCA #2458 A4 3] saturationg £
£ 5 -

Call Blaeking Probabitty and Utlizaton of Traffic Channels

Ze—Blocking Probabilty —— Utiization Ratio |

100 - hniai
a0 - -
282 - -

Pecen!

o} £ U

0 8 1 0 25 30

0 15 2
BHCA(x1000)

(2" 4) B1S2| TCEO| OH2t & &2 ¥ 712
(Fig. 4) Call Blocking Probability and Utilization Ratio of
the TCEs in the BTS
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90%~97%%S FA s, ole 37t F4EE v
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A7 2FL AsFes AL 8 29 b Pk
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Hop 2 olRE & A% ¥ ¥ A A NS
g2loaje] F A Azl g 2 FF 2
Aoz Azsre ofd ¥ o2& A Azt
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o3 & £8 2%T HELEHE o]F BEF Y o3
BTSo] 2% TCES = ¢F 292717 €, 44
TCE<S] 49} v]i7s] 2 uj 28709 TCEZ o] 22 %
e R L=

5.2 BIN-CIN Eg 32| 4

BIN-CIN E3 =9 o mE HF AD AT 2
7texe Hale (2 5dA HaF3 Ju., (2™
S)elA] w= uie} 7re] BIN-CIN EH A A9 B
A A7e 1718 EFA A o= 8488% 2 o & =
A VERGA T Egae] =2t 237090 Ad A
Zro] A3 seld S & ¢ Uk 3~49 ERA
FolME AQ Ajgte] 2127} 2.1%, 0.05%0] X 5~ 87
o Ex1AdMEs A Ae] 09-& 2 F Ak

(2@5)= =% BIN-CIN E8 39| 7452 Wi}
g 2oz3 ged, 1-3718 REY= ¢ g 7t
£ %71 98.3%, 965% 2 90.3%= vf$- EAg EF
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#3 AL M%7} 67.2% 2 2 ekt

Average Delay Time and Utlization Ratio of BlN—-CIN_Tfunks

Zo— Deley Time(ms} —— Utiization Ratio(%)

4 3 4] 7 8
Nurrbets of Trunks

(212! 5) BIN-CIN EE 39| W X[ A|ZH S 78
(Fig. 5) Average Delay Time and Utilization Ratio of the
BIN-CIN Trunks
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A9 A EHold Adg =2, of8 BTSS ol%
EEL A BSCGE 7+ BTSS 47)¢] Elog
94 € 4+ k. 2822 7} BTSE 320 TCEs= 7
4% 7%, BIN-CIN 33| AL4d Exa $= F
o] 487]¢]7] dj & BSCGZ H=2 127]¢] BTSE
92 8§ Ak

53 BSCGY & & 22
(28 6)-2 BHCAY F7tol] & EdA 39 Ad
dA9 B8 & ¥ /1458 Hd5T 9rl 2y

Blocking Probability and Utilization Ratio
of Tmnscoding Channels
-+ Blocterg Probabiy, = Unlzaton o |
100 — i 3
90 [--- e g —
eo e —
70 1. - 0
60 L ST
80 |- e 5
40 C e
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(Fig- 6) Blacking Probability and Utilization Ratio of the
Transcoding Channels
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o 2% AA BSCol AT & A 4§ F7HE AL
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o & AE 22 24, Frie B AE Bag 3
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o)A (micro) 8 MEL =Y AL Fdl T4 A

H] 2 (personal communication service:PCS)%] BS4
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