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Abstract This study analyzed the system level performance of the Mobile WiMAX-based TICN, and the effects of
the use of BS-OTM in terms of the throughput of individual users as well as the overall system, assuming that other
stationary BSs are distributed randomly. When BS-OTM is used, the CINRs decrease due to the additional interference
from the BS-OTM from the perspective of SSs that are served by the same BS as when OTM BS is not used. On
the other hand, from the perspective of SSs that had low CINRs, the CINRs increase significantly due to the new
service from BS-OTM. Considering both effects, the cell throughput can be increased using BS-OTM. The CINR
distribution and throughput of the overall system, changing the carrier frequency, position and velocity of the
BS-OTM were also evaluated.

Key Words : Base Station On The Move (BS-OTM), Cell throughput, Mobile-WiMAX system, System Level
simulation(SLS), Tactical Information Communication Network(TICN)
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[Table 1] Simulation Environment for System Level Simulation

Parameter Value
system bandwidth 10 MHz (effective BW: 875 MHz)
carrier frequency 2.3 GHz

frequency reuse

3 FAIDs, 3 sector (OTM BS: 1 sector)

no. of OFDMA symbols per frame

42 (symbol time: 1152 f4sec)

no. of sub-carriers 1024
subchannelization PUSC
no. of data subcarrier per subchannel 48
no. of used subchannel 1

large scale fading model

COST231 Hata model

Shadow fading

V(0.5) 2+ V(0.5) 200, 5]

standard deviation: 10 dB

small scale fading model Jakes model
PDP ITU-R Ped. A
no. of base stations 29 and one OTB BS
transmit power of BSs 8 Watt
height of BSs 30 m
no. of MSs 20
transmit power of MSs 3 Watt
height of MSs Uniform(1, 10)
no. of generations of MS positions 10
no. of packets for a distribution of MSs 100

antenna pattern

A(9) ——min[l?

2
i) 7Am]
eddB

0305 =70", A, =20dB[6]
Hybrid-ARQ chase combining(no. of retransmission:4)
Traffic model full buffer
scheduling method proportional fair (PF)
CQI(Channel Quality Indicator) delay 2 frames
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[Table 2] System Level Simulation Procedure for

TICN
1] i=0;
2 while G < MAX_MS_COUNT)
3 | decide locations of MSJil
4 | receive power calculation of MSi] from BSs
5 if (maximum power sector == target sector)
6 | it+
7 | end if
8 | if (exist OTM BS?)
9 | MSlil.serviceBS = (maximum power sector == OTM BS) ?
10 OTM BS = target sector;
11| else
12 | MSlil.serviceBS = target sector;
13| end if
14 | end while
15 | while (packet exist to transmit?)
16 | CINR calculation for all MS[i] considering small scale fading
17 | PF scheduling
18 | packet error check and H-ARQ
19 | throughput calculation
20 | end while
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[Fig. 3] CINR distribution with and without using
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[Fig. 4] Distribution of MSs of various MCS levels
with and without OTM BS
(@)MCS level 10 w/o OTM BS (b)MCS level
10 w/ OTM BS (c)MCS level 8 w/o OTM
BS (d)MCS level 8 w/ OTM BS (e)MCS
level 6 w/o OTM BS (f)MCS level 6 w/
OTM BS (g)MCS level 4 w/o OTM BS
(h)MCS level 4 w/ OTM BS (i)MCS level 2
w/o OTM BS (j)MCS level 2 w/ OTM BS
(k)Outage w/o OTM BS (l)Outage w/ OTM
BS

[Table 31 Throughputs Depending on With and
Without Using OTM BS
Target Sector OTM BS Sector

22.8 kbps n/a
19.5 kbps 335 kbps

Scenario
w/o OTM BS
w/ OTM BS
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[Table 4] Throughputs Depending on Moving Speed

of OTM BS
OTM BS Moving
. Target Sector OTM BS Sector
Speed
0 kmh 195 khps 335 kbps
80 km/h 19.8 kbps 21.9 kbps
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[Table 5] Throughputs Depending on Location of
OTM BS

OTM BS Location Target Sector OTM BS Sector

(-2, 1 195 kbps 335 khps

(-3, 2) 209 kbps 21.4 kbps
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[Table 6] Throughputs Depending on Carrier
Frequency of BSs

Carrier Frequency Target Sector OTM BS Sector

2.3 GHz 195 kbps 33.5 kbps

1.7 GHz 21.7 kbps 34.6 kbps
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