DEri=

= 12-37A-10-07 2 A1 8k5| =5-4] °12-10 Vol.37A No.10
hitp://dx.doi.org/10.7840/kics.2012.37A.10.850

ol gl ele] FATIME 2 "¢t

o]

f
N
)

-0

- -

An Estimation-Based Scanning Method of Mobile Relay
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ABSTRACT

A moving network is the usage model that provides the mobile stations to the communication service via the
mobile relay deployed in the high-speed vehicle. The mobile relay periodically performs the signal strength
measurement of the neighbor base stations to select the target base station during the handover procedure. The
mobile stations experience the service disruption during the measurement of the mobile relay. In this paper, we
propose the estimation based scanning method to overcome the service disruption of the mobile stations
connected via the mobile relay. In the proposed method, mobile stations subordinated in the mobile relay
periodically measure the signal strength of neighbor base stations in order to perform handover. The measured
signal strength is used to estimate the signal strength between the mobile relay and the neighbor base station.
We performed simulations in order to evaluate the performance of the proposed method in terms of the
estimation accuracy and the overhead due to the exchange of channel information. By the simulation result, The
estimation error is less than 4dBm when more than 6 mobile stations are used for the estimation. The overhead
caused by the proposed method is less than that caused by the direct measurement of the mobile relay when the

data rate is more than 8Mbps.
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Table 1. Required function according to the relay structure
(T: Transparent, N: Non-transparent)

Simple RS | Mobile RS | Mobile BS
RS naming Yes Yes Yes
Secondary CID No No Yes
Frame structure T T/N T/N
"
connection No No Yes
management
it
securlly No No Yes
management
QoS control No Limited Yes
R
esouree No Yes Yes
management
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3. Estimate the signal quality of MRS using the

measurement result of subordinated MSs
N 4. Handover decision based on the

estimated signal quality
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Fig. 2. Procedure of estimation-based scanning
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Table 2. Simulation parameters

Simulation Environment
Number of BS 19 (2-tier)
Coverage 1km
Mobility MRS Fixed direction(200km/h)
model Exponential Correlated Random
MS .
Mobility model
Type-D(macro-cell, suburban
Pathloss |00 MR model, ART-to-ART)
model BS-MS Type-J(indoor-to-outdoor)
MRS-MS Type-G(indoor office)
. Distribution Log-normal
Shadowing Mean g 0dB
model o
Standard deviation 5dB
Thermal Noise Density -174dBm/Hz
Multi-path tone 4
Height of BS 32m
Height of MRS 4m
Height of MS 2m
System Parameters
Bandwidth 10MHz
Frame size Smsec
RF switching time Smsec
Maximum BS transmission power 53dBm
BS transmit antenna gain 14dBi
MS receive antenna gain 12dBi
MRS receive antenna gain 14dBi
Scanning duration 10msec
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Fig. 3. BS deployment and the movement pattern of MRS
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