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+ Low cost, high data rate, small coverage

+ Desighed for low terminal velocity (non-
contiguous spots)

+ Office, Stations, Department store, Subway etc.

Q 3G Cellular Network

+ High cost, medium data rate, large coverage

+ Even a fast moving vehicle can use on-line
browser



36 WLAN

Data rate < 2Mbps < 11Mbps

Range 3-5 Km 50-60 m

Handover Yes Limited

Security High Low (being improved)

Coverage Wide area Hot spots
(continuous) (non continuous)

Mobility High speed Stationary, Nomadic

Service Voice and data Primarily data
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Related Works (2/2)

A Handover decision: depending on VHO criteria
% Channel condition is a key criteria for VHO

Price | Bandwidth | Channel | Sojourn | Power | Security User
condmon time pr'efer'ence
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Motivation

A Channel scanning is indispensible to obtain
channel conditions; However, channel
scanning leads to significant latency!

% In WLANSs, scanning latency is about 200-300
msec!

a How to reduce channel scanning latency in
VHO?

<+ IEEE 802.21 MIH provides useful information
via Information Server (IS)

+ Exploit temporal and spatial locality in IS



MIH Services (1/3)

a MIES (Media Independant Event Service)

< Link up/down, link parameters change,
< link going down, link event rollback
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MIH Services (2/3)

a MICS (Media Independant Command Service)
% MIH Scan, MIH Configure

Upper Layers (Layer 3 +) Upper Layers (Layer 3 +)
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MIH Services (3/3)

a MIIS (Media Independant Information
Service)
+ Discover and obtain neighboring network
information within a geographic region
- Communicate with neighboring network elements

- Query/response mechanism: neighboring network
names, providers and cost, MAC addresses of
neighboring network elements, channel information,
security, QoS, ...

10



Spatial Locality

Collaborative

scanning
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Temporal Locality

Collaborative
channel
scanning
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System Model (1/2)

2 DB Schema in enhanced IS (ELS)
+» Extended channel state information (ECSI)

“(id, t, (x,y), 5)

+ Access point identification, id
» Measurement time, {

< Measurement location, (X, y)
2 Signal-to-noise ratio (SNR), §
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System Model (2/2)

% Each MN should notify the ECSI to EIS

EIS
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Estimating the SNR (1/2)

Algorithm 1 SNR estimation

a:
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1: mtiate R, W, N
2: 01— U
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Estimating the SNR (2/2)
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if m == 0 then
erit:

end if
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Exising IEEE 802.21 VHO

HSDPA PoA

Mobile node

Handover trigger

Mobile
WiMAX PoA 1S

Neighbor list query

Neighbor list response ( HSDPA PoA, Mobile WiIMAX PoA )

4

Target list query (with the results of scanning)

\ 4

Target list response ( Mobile WiMAX PoA > HSDPA PoA )

Network selection

<

Handover to Mobile WIMAX PoA

- mm =

Handover latency
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Proposed TEEE 802.21 VHO

HSDPA PoA

Mobile node

Mobile
WiIiMAX PoA
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Target list response ( Mobile WiMAX PoA > HSDPA PoA )

Network selection
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Handover to Mobile WiIMAX PoA

Handover to other PoAs for handover failures
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Simulation Environment

d Wireless channel model
& COST-231 Hata model

A Mobility model

% Random way-point mobility model

0 Heterogeneous network model
+» HSDPA + Mobile WiMAX + WiFi
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Simulation Results (1/4)
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Hit: POA by the proposed scheme = PoA by full scanning procedure
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Simulation Results (2/4)
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Simulation Results (3/4)
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+ There is optimal Ry for minimizing VHO delay



Simulation Results (4/4) (- wiFi Poa)
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+ Optimal Ry, is dependent on the smallest
network coverage in heterogeneous networks ”
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0 Network assistance and collaboration are important
in mobile Internet!

+ To achieve seamless inter-RAT handover
% Optimization techniques are needed
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