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ABSTRACT

In this paper a new channel assignment method for analog calls in the analog/digital mobile communication network is pro-
posed. Since the mobile communication network is digitalized, this method is necessary for service quality of analog terminal
users.

Channel assignment strategies in cellular systems are presented. Channel sharing method (CSM) for analog calls in A/D mobile
communication network is proposed.

Using the proposed method, the mean probability of call blocking for A/D mobile communication network is increased slightly.
But the probability of analog call blocking is decreased. And a more flexible assignment of channels for analog calls or digital
calls is possible. Therefore, the system flexibility and adaptability is provided.
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Fig. 2. Probability of call blocking for existing method in A/D mobile communications network
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Table 1. Comparison of the probability of call blocking
for existing method in A/D mobile communica-
tion network

o3 opdEa 3&E | YAE EEE | FE4E
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0.7 0.826037 0.059751 0.596152
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1.0 0.825726 0.000000 0.825726
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Fig. 5. Probability of average call blocking for existiong method with the traffic
Objective : Minimize the probability of call blocking{Pg)
Given : call distribution(Poisson distribution with rate A)
duration time of a call (exponential distribution with mean 1/#=1)
Constraints : FCA model
number of the channels in a cell:n=50
independence occurrences of analog/digital calls
common usage of channels in the cell
Methods : channel ordering & channel reassignment
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Fig. 6. System mode! for channel sharing method
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Step 1. Assign a channel to an analog call.
if a usable channel exists then/*o}bd2 1 Zo & sd &3*/
assign a channel with low order in usable channels to a call.
else/*old 21 F9| &4°/
call is blocked.
endif
Step 2. Assign a channel to a digital call.
if a usable channel exists then/*tX1g Zo g A9 &3/
if lowest channel in use has less than 6 calls then
assign the channel to a call.
else
assign a channel with high order in usable to a call.
endif
else if lowest channel in use has less than 6 calls then
assign the channel to a call.
else/*tIN & 59| &4*/
call is blocked.
endif
endif

a8 10, A g% gneE

Fig. 10. Channel assignment algorithm

Step 1. Processing for release of an analog call with channel X,

if X is the largest channel number in use then/*sj'g2] #A}*/
release the channel X.

else/*N'd < s ¢} 83/
release the channel X.
reassign the call with the largest channel number to channel X.
release the largest number channel.

endif

Step 2. Processing for release of a digital call with channel X.

if X is the smallest channel number in use then/*s1'de} A&3*/
reassign the lower call in the channel.
if channel X is empty then/*s)'d ¢} #iAl*/

release the channel X.

endif

else/*z'd ] A2/
reassign the call with lowest channel number and lower in this channel.
if the lowest channel is empty then/*sf'd<l #jA)*/

release this channel.

endif

endif

33 1. 49 HA4 dndF
Fig. 11. Channel release algorithm
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Table 2. Comparison of the probability of call blocking for
channel sharing method.
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0.0 0.000000 0.000000 0.000000
0.1 0.313731 0.120841 0.140573
0.2 0.480450 0.233817 0.283560
0.3 0.577041 0.300552 0.383562
0.4 0.638574 0.340796 0.461257
0.5 0.685372 0.360133 0.522988
0.6 0.714856 0.379051 0.580217
0.7 0.740496 0.368705 0.629155
0.8 0.765154 0.356094 0.685046
0.9 0.776179 0.301367 0.729161
1.0 0.789630 0.000000 0.789630
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Fig. 12. Probablhty of call blocking for channel sharing method
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Results of CSM for Analog Calls
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Fig. 13. Probability of analog call blocking for channel sharing method with the traffic
Results of CSM for Digital Calls
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Results of CSM for Avarage
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Fig. 15. Probability of average call blocking for channel sharing method with the traffic

A Aot

V.2 B

ol BAITY AHEF S5 wet ez He A
g 55 EAE A AT =¥o] go] APH
goh e Fue AdE ALY 5 e 48T
Alzglo] FAEAR, B0 #E 38 A HE
gAg Alxglege] Mgo] FRHT Uk oA
Alzglogo] &g AR o|He e Aol A/D
ol FA oIt

2 dFdME A/D olF BTN B&HA A
g &9 7oA Ad Fh e Ads. o
Hhel 2o AAAQ 3&EY PETe FAR
o 7189 opdR 9] AHAE % ohdEa
39 £ES A A7 Aol At e
7180] Hle A AaddAe Ad ¥F 7S
AABIRTE. 7129 A/D °olF A% Ad €3
A% el o A s e 248 .

Ad T eME 7189 YdMge g
ofdz Fet tAZ 7t A HellA ALg 7hed X
B AdE TR AT 5 3UeF doaM, 7E
o Jifge 98 A4S HqFAh ohdRa 3

8

e 2o F& 238 Jeidg. 4 £39 36l
HE 2o fAS Ad gEol sheskA sl Al2d
o 434 7Bttt Wb e & P oA
2 Alxgleze] A HF ojAdd 7129 opd®
3 Aulz ARl RelE AR £ SIESE A
g & e A o7 Wolgdn ¢ & Sirh

HuEd

1. Apostolos K. Kakaes. “Channel Allocation
Strategies in Dual Mode Digital Cellular
Networks,” Proceedings of the IEEE
Globecom 90, pp.1553-1558. 1990.

2. David Everitt and David Manfield, “Perfor-
mance Analysis of Cellular Mobile
Communication Systems with Dynamic

IEEE Journal on
Selected Areas in Communications, Vol.7,
No.8, pp.1172-1180, OCT. 1989.

3. Jun Tajima and Kenji Imamura, “A Strategy
for Flexible Channel Assignment in Mobile
Communication Systems,” [EEE Transactions
on Vehicular Technology, Vol.37, No.2,

Channel Assignment,”

www.dbpia.co.kr



WIX/A/D °lF BAFNA oldE £ AT A FH Yol 8¢ A7

pp.92-103, MAY 1988. Vol.31. No.3. pp.125-131, AUG. 1982.

4. Ming Zhang and Tak-Shing P. Yum, “The 7. William C. Y. Lee, “Spectrum Efficiency in
Nonuniform Compact Pattern Allocation Cellular,” IEEE Transactions on Vehicular
Algorithm for Cellular Mobile Systems,” IEEE Technology, Vol.38, No.2, pp.69-75, MAY
Transactions on Vehicular Technology, 1989.

Vol.40, No.2, pp.387-391, MAY 1991. 8. William C. Y. Lee, “New Cellular Schemes

5. Ming Zhang and Tak-Shing P. Yum, for Spectral Efficiency.” IEEE Transactions
“Comparisons of Channel-Assignment on Vehicular Technology, Vol.36, No.4,
Strategies in Cellular Mobile Telephone pp.188-192, NOV. 1987.

Systems,” TEEE Transactions on Vehicular 9. William C. Y. Lee, Mobile Cellular
Technology, Vol.38, No.4, pp.211-215, NOV. Telecommunications Systems, McGraw-Hill,
1989. 1989.

6. Said M. Elnoubi, Rajendra Singh, Someshwar 10. IAF, 244, A, AFEHE o143 $AE
C. Gupta, “A New Frequency Channel BEA}, 1992,

Assignment Algorithm in High Capacity 11. 23E, AdE, Id2a/hxg A|x=e] 5§
Mobile Communication Systems,” IEEE A Ad 83 71, 3EAYY] GedF=T
Transactions on Vehicular Technology, 3. 2149, A%, pp.451-454, 1994.4.

# ¥ P9 (Kwang Moon Cho) £ 2 M (Tai Yun Kim)

1988 : meichgtm AT (&AL
1991 : sejeieta AdaEtah(AAh

19814 : il et 443 etah( A
19833 : B3 Wayne State Univ. &

19939 : mAcidtn A ul AbapetaH (A A}
#3 8 19873 : v|= Auburn University 2
Abspetah(abah)
19883 ~¥Al : A Aibajata
ng

www.dbpia.co.kr



