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Estimation of Spectrum Requirements for Korean Wireless
Communication of Public Protection and Disaster Relief
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Abstract For Effective and systematic response to disasters, needs of broadband multimedia services in wireless
communication of PPDR(public protection and disaster relief) is increasing gradually. Recently in Korea, by the
digital television transition, Korea Communications Commission is considering whether the freed spectrum can
assign additional spectrum of PPDR or not. In this paper, we were defined the input parameters, were estimated
the spectrum of requirements for Korean wireless communication of PPDR based on M.1390 methodology
recommended by ITU-R.
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Fig. 1. General procedures to calculate spectrum
requirements’™
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Fig. 2. Range of disaster response in Daegu
metropolitan subway fire accident'®
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Table 1. Potential population density by type
of agency
TR Popii(8) Popypotential("8)
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E~l 836 656
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Table 2. Population density by type of user part

T = Popi(*8) Poppotential("8) H] (%)
A 1,987 1,560 -
A3 113 39 5.7

o8-zt 1,237 971 62.2
T =1 291 228 146
9 5 9 74 48
AdA 252 198 12.7
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Table 3. Transfer rate by type of services

A %-&[kbps
Ao 2 er e il p;@
S 3]4(CBR) 16 16
SM A 14 14
SD 3]4(CBR) 64 64
MM 3 7 64 384
HMM I A 128 2,000
HIMM 3]4(CBR) 128 128
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Table 4. Penetration rate by type of services

A H) 2 HeE Hl 3

& 1.0 -
> N 10 -
S M 1.0 -

S D 0 SM/MM+ &3
M M 0.81 -
HMM 0.25 -
HIMM 1.0 -

Ct. AFEX} Ec2iE mz2iolg
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Table 5. BHCA and ACHT by type of services

T BHCACE?) ACHT(sec) H] I

S % 26.58 10 A5

k! 0.001 100 A5

SM 3.26 3 [5118]
MM 0.86 253 (5]
HMM 0.34 1M (5]
HIMM 0.06 222 (5]
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Table 6. Activity factor by type of services

+ ¥ 43 o e
S 05 05 -
SM 1.0 1.0 -
MM 0.00285 0.015 -
HMM 0.00285 0.015 -
HIMM 1.0 1.0 FEst
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Table 7. Offered Traffic per user by type of
services

H 9. AHlA RFdY OF o M3 E2HZ(G=1)
Table 9. Offered Traffic per group by type of

services
T AsF 3}k T A2k (Erlangs) 3}k (Erlangs)
g 1% 132.90 132.90 g 1% 57.59 57.59
N 0.05 0.05 7 0.02 0.02
SM 9.78 9.78 SM 4.24 4.24
MM 0.62 3.26 MM 0.22 1.14
HMM 0.17 0.87 HMM 0.02 0.09
HIMM 13.32 13.32 HIMM 5.77 5.77
2. 4 g M3 e 4. 48 27 M > ME
S dEEsFe ‘giskd g dEw T
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Table 8. Offered Traffic per cell by type of

services
o s 3k
S 1E 207,324 207,324
i 8 78
SM 15,257 15,257
MM 783 4,119
HMM 66 339
HIMM 20,779 20,779
3. 1% o MZ Eag
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Table 10. Required channels per cell by type

of services
T B 2+ o
5 1% 7 i
k! 2 2
SM 11 11
MM 3
HMM
HIMM 12 12

( services

=N, X
lel N, 17000 ) [MbpS] (9)

ch

H 11, MHA REH M © 27 MEE
Table 11. Transfer rate per cell by type of

services

T8 & Mbps/cell) 38 Mbps/cell)
A 333 9.42
5 1.23 1.23
° 7N 0.03 0.03
SM 0.70 0.70
MM 0.20 1.92
HMM 0.13 4.00
HIMM 154 154

R,

cell

~\ Vet System Capability

5 [MHz] (10)
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Table 12. Estimation of Spectrum Requirements

o NEX-! 2o FI g% (MHz)
T e A ki o
2G 0.38 38.36 11.09 2121
2.5G 0.77 1892 547 13.45
3G 1 1457 4.21 10.36

358G 2 7.29 211 518
375G 3 4.86 141 345
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