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1. Introduction

There are solutions for the wired—wireless
network integration, such as fiber optic
technology based on FTTH, optical fiber
technology based on DWDM and @QoS, next

generation technology for wired network, and 4G
or B3G technology based on ALL-IP, However,
no concrete solution for the wireless networks
interworking has been developed yet,

Drawing a roadmap for the wireless networks
difficult

architecture, protocol stack, mobility,

interworking  is procedure  because

quality of

service, authentication, security, and billing
system must be taken into account, However,
incompatibleness of specifications, standards,

The Smoothly Coupled Integration (SCI) proposed in this
paper only the strength of loosely coupled
integration and tightly coupled integration,
Furthermore, 3G network and WiBro network, which are
coupled with SCI, have independent architecture which
supports mobility and seamless services by fast handoff,

takes

Computer simulation with the use of OPNET marked
excellence in
integration,

performance of smoothly coupled

service area, and data rates makes the wireless
network interworking difficult to provide a general
solution,

Although, many studies have been done in
interworking of popular 3G network and WLAN,
WiBro is getting into the spotlight these days
because of its several advantages over WLAN,
Wide range of service, cost reduction, and fast
data transmission rate are all delivered by the
interworking of 3G and WiBro network, Moreover,

3G—WiBro will
frequent handoffs to Mobile Station,

provide seamless service over

The proposed SCI (Smoothly Coupled Integration)
scheme allows independent network architecture
and has the advantages of LCI (Loosely Coupled

Integration) and TCI (Tightly Coupled Integration)
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schemes,

provided by fast handoff,

Mobility and seamless service are also

2. Smoothly Coupled Integration Scheme

2.1 SCI Concept

WiBro is so called the evolution of WLAN, The
limitation of immovable environment brought by
WLAN is overcome by WiBro technology, which

provides seamless service with mobility of Mobile

Station,  Therefore, mobility must be considered
prior to any other features in 3G-WiBro
interworking

The fundamental ideas of LCI and TCI schemes
in 3G-WLAN could be applied in 3G-WiBro
interworking, However, the problems of LCI
mobility and the heavy loads of complex

standardizations of TCI still remain, SCI scheme

is suggested in this paper because it allows the

usage of LCI and TCI schemes as well as
MS BSS PCF
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independent operation of each network,

2.2 Operation Procedure of SCI Scheme

There are six cases of consideration in

3G—WiBro interworking scheme,

E(Case 1. When MS starts in WiBro network,

=Case 2. When MS starts in cdma2000

ECase 3. When MS moves from WiBro to
c¢dma2000 network

=Case 4. When MS moves from cdma2000 to
WiBro network

=Case 5. When MS returns back to WiBro
network after moving to cdma2000

=(Case 6. When MS returns back to cdma2000

network after moving to WiBro

The following functions should be added in the
standard in order to support SCI scheme,
= Function to distinguish a c¢dma2000 call from a
WiBro call at PDSN
cdma2000 ANID (Access

=Function to obtain

PDSN CAG ACR AAA

5. P-P Reg. Req.
€g-Req *—6. P-P Reg. Req.—p»|
7. P-P Reg. Rep.—
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11. PPP Setup

12. RADIUS Req
¢ 13. RADIUS Rep:

A 4

14. Traffic Flow
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a) WiBro to cdma2000 Handoff
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5. Reg. Req——p»
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C 9. EAP-TLS Proc
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IC 12. Flow Setup
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b) cdma2000 to WiBro Handoff

Figure 1. Handoff Call Flows of SCI



Network ID) at WiBro network
=Function to forward PANID from WiBro to
c¢dma2000 network

As shown in Fig, 1, only cdma2000 network

requires PPP configuration for data transmission,
whereas WiBro network does not, PDSN should be
able to distinguish and to handle calls accordingly
to the network type by looking at the service
option field of Accounting Record in All
registration request message,

In WiBro network, ANID is not defined in the
registration message where it is defined in
cdma2000 network, In order to acquire ANID
field from the message, mapping ANID field of
cdma2000 to Base Station field of WiBro is
suggested in this paper,

Base Station ID field, which is defined in
DL-MAP (Downlink Channel Description) field of
WiBro MAC management message, is 48-—bit long
in size, whereas ANID is only 40-bit long, The
deliverance of PANID in WiBro network can be
done by adding PANID field in Registration
Request message, The problem of many changes of
standards in order to support the functions above

can be only solved by introducing SCI scheme,

3. Performance Evaluation

3.1 Simulation Model

The OPNET simulation is conducted to examine
the performance of SIC scheme, A total of 135
MSs used in this simulation supports Dual Mode
Stack (cdma2000 & WiBro). WiBro network celss
and c¢dma2000 network cells are attached one by
another in the simulation, Picocells and Microcells
are only used to generate frequent handoffs of
MS, Since Markov mobility model used in this
simulation, as shown in Figure 2, is designed for

MS at low—speed, the following probability density

I T T VTV A 70 A

o

function is added to give more speed, m
represents the average speed of MS in a cell, A
speed of 60km/h is used since it is the fastest

speed of MS in this experiment,

P (M/M)

Mobility
State (M)

Stationary
State (S)

Figure 2. Mobility Model
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3.2 Simulation Result and its Analysis

Both LCI and SCI schemes are simulated to
prove the superiority of SCI over LCI on most
popular services in mobile environment, such as
streaming, web browsing, and E-mail service,
These services are categorized into Streaming,
Interactive, and  Background traffic class,
respectively, In addition, Conversational class is
also added for video conferencing service
simulation,

Figure 3 to Figure 5 show that all services
simulated with SCI scheme marked better than LCI
scheme, Conceptually, performance data resulted
in each scheme cannot be different except when
handoff occurs, Therefore, performance differences
shown in Figure 3 to Figure 5 are all by handoff
processes, Figures also show that handoff
occurrence is very frequent at interval times of 6

to 23, 32 to 35, and 55 to 57,
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Figure 3. Delay Comparison SCI and LCI
for Interactive Traffic Class
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Figure 4. Delay Comparison SCI and LCI
for Background Traffic Class

Packet Loss rtio

Figure 5. Packet Loss Ratio Comparison
SCI and LCI

Figure 3 shows delays of the Interactive traffic
data using HTTP,
LCI and SCI is high due to the burstness of the

Difference in delays between

web traffic when frequent handoffs occur, The
graph of Background traffic class like Email, as
shown in Figure 4, shows almost no difference in
delays, It is so because services like email, for
example, have the characteristics of background

traffic,

Figure 5 describes the packet loss ratio in SCI
and LCI scheme,
ratio in LCI is higher than in SCI is because LCI

The reason that packet loss

supports handoff based on Mobile IP whereas SCI
supports handoff based on Simple IP, Simple IP is
designed to run faster in handoff process,
Therefore, SCI scheme is right solution for
real—-time service, such as Conversational traffic

class or Streaming traffic class,

4. Conclusion

In this paper, we proposed a scheme, which
supports interworking of c¢dma2000 and WiBro
networks, and fast handoff in 3G—WiBro network,
The functions of each network NE are redefined
and described in detail,

The proposed SCI scheme as mentioned so far
takes only the advantages of each LCI and TCI
schemes, It will be a solution for high reliability
and fast handoff, However, users will not satisfy
with the results shown in the analysis,
Researches in interworking must be continued in
terms of the quality of service and international

standardization,
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