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V.(FORM4)  EXECUTIVE SUMMARY ON RESEARCH OUTCOMES OF THIS PROGRAM

1. General Description of the Program: Including Objectives of the Program

In Beyond-3G environments, mobile and wireless oét® will be integrated
together under an all-IP core network to suppoobagl roaming and services. Issues
such as mobile security, QoS, and mobility managgemeed to be investigated. For
mobile ad hoc and sensor networks, critical issinetude power saving, routing,
sensing, MAC, and integration with other mobilewmks. In terms of application,
context-aware services and environmental monitagmgjications need to be developed.
In PAEU-I, we have made several major contributiorgr example, Prof. Y.B. Lin
proposed novel 3G core network protocols for mobithanagement, authentication,
fault tolerance, and mobile database overflow adndue to these contributions, he
was awarded IEEE Fellow and ACM Fellow in 2003. Waeks of Prof. Y.C. Tseng on
routing, MAC, and power-saving protocols for ad faoa sensor networks have been
well recognized internationally. Based on this lelitded research energy, in PAEU-II,
we have developed B3G all-IP core and access nk$worcluding HSS, CSCF and
OSA, and to invent advanced location determinateomd energy conservation
technologies. Specific goals include:

® |[ssues on IP Multimedia Core Network Subsystem sschRault tolerance of IMS,
design and implementation of OSA (service netwark IMS), IMS services
(including prepaid, Voice over IP, and wirelessajagll-IP mobility (including
location management and packet re-routing), apicdevel security (including
identity-based cryptosystem and end-to-end securgghanisms for SMS), IMS
session management, IMS-related architectures u@imy WGSN push
mechanism, ad-hoc andinfrastructure dual-mode mot@tworks, and softswitch).

® |[ssues on Access Networks (i.e., Ad hoc, WLAN/WiMaxd Cellular networks)
including , topics on load balance, security anthantication, multi-channel or
multi-antenna access points, QoS support for Vale® lacation-sensing routing,
MAC, power-saving have been investigated. We hdse mvestigated critical
issues, such as efficient contention protocolg,Hasdoff, and resource scheduling.
In addition, suitable analytical methodologies tbese works also required. By
investigating these topics, we expect to make Bggmt contributions to these
issues. Due to the fast advance of WoIP services, will develop novel
multi-channel MAC protocols for multi-hop ad hoctwerks, and study how to
integrate ad hoc networks with mobile VoIP services




® |ssues on B3G applications include seamless IP/PLMikgration, P2P
technologies, and novel mobile data applicatiortee Ttegration of IP networks
and PLMN has to be done on both the network andséneice layers. We have
focused on the integration on the service layeickwiequires novel designs and
has more profound impacts on the user experierlogoeShas demonstrated how
P2P technologies can be used to provide a worléwdIP communication
platform. P2P technologies can also be used irr otiobile data applications, such
as multimedia communications, and device-to-devm@Emmunications and
collaboration.

2. Breakthroughsand Major Achievements

Technology State-of-the-Art Breakthrough

IMS Core Networ k Thistechnology is ® Propose One Pass

Technology mainly developed by Authentication technology that
international mobile reducestheMS
equipment authentication traffic by 50%.
manufacturers, such as | ® Publish the book, Wireless
Nokia and Ericsson. and MobileAll-IP Networks,
Few universities can and receive Academic
conduct research Publication Award of The Sun
regarding this Yat-Sen Cultural Foundation,
technology. 2006.

A Push-Based VoI P Service | VolPservicestypically | ® An architectureto support

for an Internet-Enabled work in standalone Vol P servicesin an

MANET MANET only, but not Internet-enabled MANET.
in ® A push architectureto allow
Inter net-enabled the Vol P gateway to stay
MANET. off-line.

Applications and Services ® Design and Analysis of

in B3G Networks Integrated GSM/GPRS

prepaid service




Network System Design of the B3G Core Network
Figure 2.1 depicts the B3G network architectler the User Equipment (UE)

research, we have proposed an analysis tool SIfdy2er and a PoC client-side
design and implementation. For the Radio Accessvbiét (RAN) research, we have
proposed a random number generation method to nmedmdss life of mobile user
residence time. For the core network research, awe Istudied failure restoration of
mobility database, authentication vector managenoamnection failure detection. For
IP Multimedia subsystem (IMS) research, we havalistl I-CSCF caching, credit
reservation modeling, credit allocation for prepadrvice, SIP mobility, prepaid
application server modeling, and ID-based cryptplya

/ CSCF
GPRS/UMTS MGCF
SGSN GGSN

MGW

/ OSA-AS
WLAN HSS Prep.aid

Service

PDG \ OMA PoC
IMPS

Service
VoIP

Monitoring

| UE | RAN | Core Network | IMS |

Figure 2.1 the B3G Network Architecture

Broadband Wireless Access Technologies

This part focuses on access technologies of baratl wireless networks. We
have designed a multi-chain backoff (MCB) algoritirich provides high throughput
and fair wireless access. We also developed a psawéng scheduling to extend the
network lifetime and a hybrid routing method for Ithtiop wireless LANs to improve
the routing efficiency. The IEEE 802.11 standardings multiple channels at the
physical layer. However, most ad hoc networks asstimat all nodes are operating
under the same radio channel. To breakthrough hheughput limitation, we have
proposed several multi-channel links layer protedol multi-hop ad hoc networks. In




particular, a lightweight multi-channel MAC protdceharacterized by location

awareness capability has been proposed. It inaucommunication cost to conduct the
channel assignment. Moreover, we have investigapsichization models and efficient
algorithms to exploit the maximum channels reusgbiln order to improve the

network access efficiency and reduce roaming owetheve have implemented a
light-weight access protocol on a centralized WLA#8Kver with thin access points.
This centralized WLAN architecture reduces the lndindelay and cuts management
overhead significantly. Finally, we have built a brle ad hoc network across the
NTHU and the NCTU campuses. The platform allowstwusverify research ideas

generated from the project. The ad hoc networkss eonnected to the core network
we developed.

Applicationsand Servicesin B3G Networks

We have proposed an architecture to support VeHtvices in an
Internet-enabled mobile ad hoc network. To reduowgs consumption, we have
proposed a push mechanism to allow the VoIP gatdéwatay off-line when there is no
calling activity and to be “woken up” when necegsar

3. Categorized Summary of Research Outcomes. Thecriteriafor top
conferences and journals should be given and introduced briefly in the
beginning of this section. In each research area, please give a brief summary
on the resear ch outcomes associated with the area. Note that the summaries
should be consistent with the statistics given in Form3. Please list and number
each research outcomesin sorted order in Appendix |1, and list all the
publicationsin top conferencesand journalsin Appendix I11.

Network System Design of the B3G Core Network

Due to our fruitful results in both PPEAU-I an®PAU-II, we were invited to
guest editing an IEEE Wireless Communications sppeissue on Mobility and
Resource Management published in 2004 [C.1]. Bysow on GPRS/UMTS research
issues, we have developed a UMTS discontinuousptiece mechanism for power
saving [C.2]. We also developed a bandwidth-on-demstrategy for GPRS [C.4].
Based on the above studies, we developed a usaUINCTUns 2.0 for wireless
Internet simulation [C.6] (the major contributorRsof. S.-Y. Wang in PPEAU-I). We
investigated the UMTS short message mechanism awd fnvented a statistic
approach for deriving the short message transnmssgbay distributions [C.7]. Based
on the above study, we developed an efficient wastimechanism for UMTS through
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collaboration with ICL/ITRI, and received ROC Pat@05010 [patentl] (major work

in PPEAU-I). In GPRS/UMTS mobility management, wavé conducted signaling

traffic analysis for multi-tier wireless mobile meirks [C.5], and developed a per-user
checkpointing for mobility database failure restmma [C.3]. To improve prepaid user

experience and protect operator’s revenue, we ptesge real-time charging method
for prepaid users with integrated voice and dataices. An analytic model has been
developed to evaluate the performance [C.44].

In Wireless WoIP, we have developed the VolPises/for GSM circuit switched
data, GPPRS, and UMTS environments [C.8][C.9]. Tglo collaboration with
ICL/ITRI. We received a patent for wireless VolRafent 2] (major work in PPEAU-I).
We proposed an effective VolP call routing mechanisn WLAN and cellular
integration [C.35]. To integrate existing VoIP wrobls, we developed an integrated call
agent that is capable of establishing calls betw&&n H.323, MGCP/MEGACO users
[C.45]. In addition, we developed a novel methodl#@ one-stage dialing from the
PSTN to a private telephone network and/or an Iépt®ny network through a VolP
gateway and/or a PBX ([C.126]). We have developetbweel, simple method for a
dual-mode device to register with a location registhe device’s E.164 number and IP
address ([C.128]).

By continuing PPEAU-I's work on WGSN, we have eleped a mobile service
platform using proxy technology [C.11], and a caghmechanism in I-CSCF of UMTS
IP multimedia subsystem (IMS) [C.12]. Then we deped a GPRS-based WLAN
authentication and auto-configuration for WGSN [&.1We further investigated the
IMS authentication defined in 3GPP, and proposedona-pass GPRS and IMS
authentication procedure for WGSN. We developed fingt connection failure
detection mechanism of UMTS charging protocol [(.H~d the first checkpointing
schemes for UMTS mobility database failure restonafC.25]. We collaborated with
ITRI to develop the first CORBA-based OSA servidatiprm in Taiwan [C.18],
devised the first credit allocation algorithm foMUS services [C.19], and consistent
wireless data access algorithms [C.36,C.37].We geep a serving radio network
controller relocation for UMTS all-IP network [C.ROinvestigated the impact of
mobility on UMTS mobile telecommunications netwofks21, C.23,C.24, C.26], and
invented a novel random number generation for extiés of mobile user residence
times [C.22,C.25]. We developed a fast identitydolasryptosystem mechanism for
end-to-end mobile security [C.27] and applied timechanism for SMS end-to-end
security [C.28].
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We designed and implemented a UMTS session maragetool for he user
equipment [C.29], and proposed new schemes foreragmchronization for UMTS
HSDPA [C.30]. We also investigated IP connectivily gateway GPRS support node
[C.31].

In [C.58] we studied checkpointing and failuretoeation of mobility database
for Universal Mobile Telecommunications SystéMTS). By utilizing per-user
checkpointing technique, individuélome Subscriber ServéHSS) records are saved
into non-volatile backup storage form time to tirkéhen a failure occurs, the backup
record is restored back to the mobility database.cdhsider three per-user checkpoint
schemes for the HSS. An analytic model is develdpevestigate these schemes in
terms of the probability that a HSS backup recsrdbsolete. This model is validated
against simulation experiments. Our study providgsdelines for selecting an
appropriate checkpoint scheme and parameters farugatraffic conditions. In UMTS,
the security function provides mutual authentietyd key agreement between the core
network and the Mobile Station (MS). Specificallye Serving GPRS Support Node
(SGSN) in the core network obtains an array of Ratltation Vectors (AVS) from the
HSS/Authentication Center AuC), and consumes ondéof¥ach mutual authentication.
After the departure of the MS, the SGSN may keeputiused AVs for a time interval
called the Reservation Timeout (RT) period. If M8 returns within the RT period, the
SGSN uses the stored AVs for mutual authenticatistead of obtaining new AVs from
the HSS/AuC. Note that a long RT period resultfeimer accesses to the HSS/AuC at
the cost of extra AV storage in the SGSN. In [C.&6 proposed an analytic model to
investigate the impact of the RT period on theaysperformance. Our study provides
the guidelines for the mobile operators to selecappropriate RT period. The 3GPP
definesIP Multimedia Core Network Subsyst€inlS) to support IP-based multimedia
services. In IMS, any incoming call will first ara at the Interrogating Call Session
Control Function (I-CSCF). The I-CSCF queries tHfeSHo identify the serving CSCF
(S-CSCF) of the called mobile user. The S-CSCF tws up the call to the called
mobile user. In [C.68], we investigated the perfante of the IMS incoming call setup.
We also proposed cache schemes with fault toleremapeed up the incoming call
setup process. Our study indicates that the I-C&&fRe can significantly reduce the
incoming call setup delay, and checkpointing cdectizely enhance the availability of
I-CSCF.

In [C.88], we studied the optimum checkpointing eivl of per-user
checkpointing for mobility database failure restama The cost function that we
consider includes the cost of checkpointing a gsktation record and the cost of
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paging a user due to an invalid location recordr @sults indicate that when user
registration intervals are exponentially distrilijtéhe user record should never be
checkpointed if the expected checkpointing costase than the expected paging cost,.
Otherwise, if paging costs more, the user recoadilshalways be checkpointed when a
user registers.

IMS utilizes protocols such as IPvéession Initiation ProtocolSIP) and
Real-time Transport ProtocqRTP) to deliver the multimedia content. In [C.59¢
proposed an analysis tool called SIPv6 Analyzerinteestigate the IMS-related
protocols during IMS service deployment. The SIPAalyzer not only dissects the
protocol headers but also provides user-friendlgcfions such as message flow
generation, and audio/video replay for IPv6, Sld BTP. In IPv6-based IMS, a user
equipment (UE) may not be allowed to roam or haffidrom UMTS to a private-IPv4
GPRS network. In [C.65], we utilized SIP mobilitpcaan automatic IPv6 tunneling
mechanism, called Teredo, to support roaming/hdndbfa UE between different
networks. We have developed the first non-commekomux-based Teredo mechanism,
and compared our solution with other Teredo impleagons in the public domain.
Our solution can reduce the tunneling overheadteanmsmission delay over two other
implementations by 44%-74%. By tunneling IPv6 paskever IPv4 UDP, Teredo
supports IPv4/IPv6 dual-stack nodes in private IRgdvorks behind Network Address
Translation (NAT) to access IPv6 networks. Howetlag, current Teredo protocol does
not work with symmetric NAT. In [C.65] we propos&ymTeredo, an extension of
Teredo with capability to traverse the symmetric NAur extension preserves the
Teredo architecture, and offers backward compdtibivith the original Teredo
protocol. The above results are utilized in anrimadonal collaboration with INT at
France.

In [C.61] we proposed a client architecture for thash to Talk over Cellular
(PoC) service based on the Open Mobile Alliance K)NPoC specifications v1.0
release. We showed that most standard VoIP modale$e reused for the PoC client,
and the WolIP software can be easily extended tpau@oC service. A PoC client
prototype has been implemented in the Industrighielogy Research Institute (ITRI)
and National Chiao-Tung University (NCTU) Joint Basch Center.

Through Recharge Threshold-based Credit Reserva{i@MCR) mechanism, prepaid
IMS services can be supported by eline Charging SysteffOCS) in UMTS. In RTCR,
when the remaining amount of prepaid credit is Wwedothreshold, the OCS reminds the|user
to recharge the prepaid account. It is essentiehtmse an appropriate recharge threshpld to
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reduce the probability that the in-progress sergessions are forced-terminated. In [C.50]
we developed an analytic model to investigate #méopmance of RTCR for OCS. Based pn
our study, the network operator can select the@p@ate parameter values for various traffic
conditions. In [C.62] we proposed a prepaid appibcaserver to handle both the prepxid
calls and messaging services in IMS. When bothevaicd messaging are simultaneously
offered, delivery of a message during a call maylten force-termination of that call due o
credit depletion. To address this issue, we desdrid strategy to determine if a prepaid
message can be sent out during a call sessionrdgesed an analytic model to investigate
the performance of this strategy. Our study pravidaidelines to select appropriate input
parameters for the prepaid application server. MiTS, a user may be engaged in multiple
voice and/or data prepaid sessions at the same Eoresuch services, it is important to
distribute appropriate amounts of prepaid creditsut® simultaneously executed session$ of
a user. [C.70] studied the credit allocation foe threpaid sessions. To simultaneously
accommodate more prepaid sessions for a user, a@ogEd a credit reclaim mechani$m
called Prepaid Credit Reclaim (PCR). Analysis aintLation experiments are conducted|to
investigate the performance of our mechanism. Omdys indicates that PCR cdn
significantly improve the performance of the prepaiechanism. In UMTS, the extension|of
GPRS tunneling protocol called GTP' is utilized ttansfer the Charging Data Records
(CDRs) from GPRS Support Nodes (GSNs) to Chargiate®@ays (CGs). To ensure that ]he
mobile operator receives the charging informat@amilability for the GTP' transmission s
essential. One important issue on GTP' availabibtyconnection failure detection. It |s
desirable to select appropriate parameter valueavtnd false failure detections (e.g.,
temporary network congestions) while to detect thee failures quickly. In [C.70], w¢
proposed an analytic model to compute the falskiréaidetection probability and thHe
expected true failure detection time. Based onstudly, the network operator can select the
appropriate parameter values for various traffinditons to reduce the probability of falge
failure detection and/or true failure detectiondinthe above results have been transferrgd to
TL/CHT.

174

In a mobile telecommunications network, the pemden an MS resides in a cell (the
radio coverage of a base station) is called theresldence time of that MS. The peripd
between when a call arrives at the MS and whenviBemoves out the cell is called the
excess life of the cell residence time for that Nisperformance evaluation of a moblle
telecommunications network, it is important to derihe excess life distribution from the cgll
residence times. This distribution determinesabanected call will be handed over to a new
cell, and therefore significantly affects the @albpping probability of the network. In mobile
telecommunications network simulation, generatimg éxcess-life random numbers is nqt a
trivial task, which has not been addressed in itieeature. In [C.22], we showed how }o
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generate the random numbers from the excess 8taliition, and developed the exces
random number generation procedures for cell resmletimes with gamma, Par
lognormal and Weibull distributions. Our study icatied that the generated random nur
closely match the true excess-life distributions.

In the next generation mobile telecommunicatiomy, third party that provides
wireless data services (e.g., mobile banking) rhase its own solution for end-to-end
security. Existing mobile security mechanismsl@sed on public-key cryptosystem.
The main concern in a public-key setting is thehaaticity of the public key. This
issue can be resolved by identity-based (ID-basegjtography where the public key
of a user can be derived from public informatioatthniquely identifies the user. In
[C.28], we proposed an efficient ID-based encryptialgorithm. We actually
implemented the ID-based encryption schemes angamthe performance to show
the advantage of our approach. Our solution outpe$s a previously proposed
algorithm by 20 -- 35%.

Broadband Wireless Access Technologies

In the access technologies on WLAN, the IEEE 8DXthndard adopts the
binary exponential backoff (BEB) for collision adaince. This approach may
significantly degrade the network performance ifntemtion window size is
dramatically changed after each successful trarssoms degrades the network
performance. In [C.54], we proposed a multi-chaatkoff (MCB) algorithm which
explores the possibility of using multiple backafhains with different minimum
contention windows and considering collision evarighe wireless channel as hints to
choose a proper chain. With the capability of shitg to different backoff chains, our
study shows that MCB offers higher throughput thia® existing protocols, such as
GDCF, IEEE 802.11, MILD, EIED, and LILD, yet stiprovides fair access to the
wireless channel. In [C.96], we have also prop@s€dst Handoff Mechanism for IEEE
802.11 and IAPP networks, which can significandgduce wireless handoff latency in
IEEE 802.11 WLANS. In addition, a new power-savimgthod for WLAN is also
developed [C.40]. On the other hand, with the iasmeg popularity of voice over
WLAN (VoWLAN) services, there is a need to guarant@oS for voice calls while
supporting as many calls as possible. In [C.95],pn@pose a call admission control
(CAC) and a resource adjustment (RA) mechanisnoleesthe handoff and resource
redistribution issues over IEEE 802.11e wirelessvaks. The proposed scheme is
designed to dynamically adjust the resource digtioim among existing calls according
to the network condition. Our study shows bettdlization of bandwidth, decreased

5-life
eto,
nbers
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blocking rate for new calls, and less dropping fatehandoff calls have been achieved
by the proposed mechanisms. In [C.103], we havevetddhow to integrate SIP and
802.11e to conduct call admission control and resoueservation to support VoIP’s
QoS in IEEE 802.11e WLANs. We have also suggestedesadjustments and MAC
enhancements to 802.11e to facilitate VoIP traféesr WLANSs. This work received
the Best Paper Awards in NCS 2005 [C.216].

In terms of MANETs, we have further proposed a tMute wireless Fair
Queuing (MR-FQ) algorithm in [C.55], which allowsflaw to transmit at different
rates according to its channel condition and lagigiegree. MR-FQ takes both time and
service fairness into account. It not only guarast@airness and bounded delays for
packet flows but also increases the overall systieroughput. In [C.64], we have
proposed several cluster-based semi-asynchronouserfsaving protocols for
multi-hop MANETs. We showed how to cluster neighbgr hosts such that
synchronous power-saving protocols can be adopt#iiinnindividual clusters, and
asynchronous power-saving protocols can be addpédeen clusters. In [C.27], we
provides an analytic tool to evaluate the expetteoughput of the route with spectral
reuse, assuming that hosts move following the eisetime, random-walk model by a
given routing path. Because while many routing geots have been proposed for
MANETs based on different criteria, few have comesadl the impact of multi-rate
communication capability that is supported by mauoyrent WLAN products. The
derived result can also be added as another nfetrioute selection. We proposed a
hybrid routing method that combines the advantafétierarchical Routing Tree (HRT)
and Ad-hoc On-demand Distance Vector (AODV) routiogmulti-hop wireless LANs
[C.38]. A ring based information collection arcluitiere were presented to improve the
power efficiency for wireless ad hoc sensor netwofk.42]. In wireless ad hoc
networks, constructing and maintaining a topologghwower nodes degrees is usually
intended to mitigate excessive traffic load on Wss nodes. However, keeping lower
nodes degrees often prevents nodes from choositigr beutes that consume less
energy. Therefore, a tradeoff is between the natged and the energy efficiency. In
[C.19], an adjustable structure, named rimeighborhood graph, is proposed to control
the topology. This structure has the flexibilitylde adjusted between the two objectives
To construct this structure, we have investigatddcalized algorithm, named PLA,
consuming less transmitting power during constoanctand execute efficiently in
O(nlogn) time..

The wireless mesh network (WMN) attracts lots dérast as a new broadband
Internet access technology. However, increasingutiput is still an open and
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challenging research issue. One potential solut®rto utilize multiple channels
dynamically. However, most existing works do nohgider the routing issue but use
some popular single-path routing protocols, such@®V and DSR. In [C.102], we
propose a novel protocol named Joint Multi-charared Multi-path control (JMM) to
investigate the benefit of multi-path routing in ltrehannel WMNs from the aspect of
end-to-end throughput. By dividing the time intots| JMM coordinates channel usage
among slots and schedules traffic flows on duahgaOur study shows that JMM
efficiently decomposes contending traffics overfedént channels, different time, and
different paths, and hence leads to significanoughput improvement (more than
240%). To the best of our knowledge, this is tingt fivork discussing the joint design of
multi-channel control and multi-path routing for VINd. Single-channel medium access
control (MAC) protocols are usually adopted for elss communication among MSs.
However, as the number of MSs increases, the pedioce of such protocols degrades
quickly due to collision/contention. In [C.56], weaeveloped a lightweight MAC
protocol for a multi-channel MANET called GRID, wehi is characterized by location
awareness capability. GRID incurs no communicatost to conduct the assignment.
Our study indicates that GRID is effective undethbibhe fixed-channel-bandwidth and
the fixed-totalbandwidth wireless environments. In [C.48] and BI.5we have
proposed multi-channel MAC protocols for multi-hag hoc networks. We proposed a
novel MAC protocol with on-demand channel assignmém multi-hop ad hoc
networks [C.48]. We have developed an efficient MAfbtocol for multi-channel
mobile ad hoc networks based on location infornmaf{©.56]. Then an efficient reliable
broadcasting protocol for wireless mobile ad hotwoeks has been developed [C.57].
In [C.82], we consider the next-generation wirelessh networks in which each node
may be equipped with multiple radio interfaces,heaapable of running in one of
several modes, one of several channels, and egmibleaof supporting multiple
modulations. The proposed methodology is basednearn programming with network
flow principles and radio channel access/interfeeemodels. Given a network topology,
traffic requirements, and gateway capacities, wevshiow to allocate network interface
cards and their channels to fully utilize chanrehdbwidths. In addition, we consider a
channel assignment problem for multi-channel nmaitiio wireless mesh networks. In
[C.99], we formally model the hybrid channel assmgmt scheme into an integer linear
programming formulation. We provide the necessaryall as sufficient conditions of
any feasible assignment. We also show that theoappability of the considered
problem.

In [C.22], we study how to exploit spectral reuserésource allocation in an
IEEE 802.16 mesh network, which includes routingetrconstruction, bandwidth
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allocation, time-slot assignment, and bandwidthrgniee of real-time flows to meet the
need of wide-range broadband wireless access atdstv The proposed spectral reuse
framework covers bandwidth allocation at the amtion layer, routing tree
construction and resource sharing at the MAC laged channel reuse at the physical
layer. To the best of our knowledge, this is thstfivork which formally quantifies
spectral reuse in IEEE 802.16 mesh networks anahwvikploits spectral efficiency
under an integrated framework.

About the access technologies on cellar netwovks, have developed an
adaptive mechanism for soft handover in OVSF WCD#¢8tems in [C.47]. We are the
first group to identify the importance of manag@ySF codes in WCDMA systems,
which has significant impact on the utilizationtbé system. Several strategies, such as
leftmost and crowded-first schemes, were propoged2] [C.53]. These works have
been used and cited by several other researcherheAGeneral Packet Radio Service
(GPRS) network begins to provide such as "puslalid-{PTT) service, delay-sensitive
packets should be given higher priority in transios. In [C.21], we study two channel
allocation schemes that implement priority queusspriority packets in the GPRS
network: Bitmap Channel Allocation (BCA) and Upliistate Flag Channel Allocation
(USFCA). Our study shows that the transmissionydefgriority packets in the GPRS
network can be better guaranteed using USFCA. We a0 analyzed performance of
multi-piconet Bluetooth networks. New analytical theedologies were developed,
which can more accurately predict Bluetooth netwpékformance [C.49]. In [C.15]
and [C.70] we proposed original overflow controhemes for UMTS high speed
downlink packet access. We are the first reseaeeimtto identify and attack this
problem. In order to handle the roaming problem hHeterogeneous access
technologies, we have proposed a mobility suppartniobile host roaming between
WLAN and GPRS networks via a handoff decision madekduce the latency [C.39].

The access technologies can also help developaagibn systems. A two-phase
localization algorithm was also developed for lamatsensing in wireless sensor
networks [C.43]. One challenging issue in sensdawokks is to determine where a
given sensor node is physically located. This moblis especially crucial for very
small sensor nodes. In [C.18], we present a GPS-tegdoor, self-positioning method
for wireless sensor networks. In the optimal traittamy power, the worst-case accuracy
for all data points is within 28.87% of the sepanatdistance between two adjacent
reference points (RPs) and the average accuracwitisin 15.51%. We have
implemented our positioning method on a sensor omdwest bed and the actual
measurement show that the method can achieve avatagiracy within 17.9% of the
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separation-distance between two adjacent RPs mutdoor environment. To alleviate

Signal strength fluctuation problem in a fingerpfddased localization system, we

propose a scrambling method to exploit temporaémity and spatial dependency of
collected signal samples in [C.84]. In wireleseinet applications, we proposed a web
content adaptation model which is formulated asin@al multi-choice knapsack

problem [C.41]. A dynamic programming method wasigieed for solving it.

Applications and Servicesin B3G Networks

Mobile Ad-hoc Network (MANET) is usually consideregls a stand-alone
network. In [C.14], we propose a two-tier MANET,which the high-tier gateways are
equipped with an additional cellular interface tmwect to the Internet. This greatly
improves the connectivity of MANET because cellut@tworks nowadays are almost
globally available. To provide seamless roamingabdjy in private MANET, a
modified Mobile IP is implemented in the gatewaWe also propose a load-balancing
routing protocol to relieve the bottleneck problefmthe gateways. In addition, with
slight modification, DHCP is adopted in the twortMANET to configure the addresses.
Considering that connecting to the Internet usieldutar interfaces incurs charges and
power consumption, we propose a push mechanisrioiw the VoIP gateway to stay
off-line when there is no calling activities andae “woken up” when necessary [C.30].
The push approach can save energy and call chagésprevent the MANET
subsystem from losing incoming voice calls. In atchitecture, we do not modify the
SIP server or client architecture. In addition, hwiew cellular interfaces, the VolP
gateway can serve multiple users inside the MANBfcarrently. In next stage, we
will address the bandwidth management and call sglon control issues for the VoIP
gateway.

Prepaid personal communication service (PCS) usemoltnumbered post-paid users.
In [C.64], we studied the charging issues of aegrdated GSM and GPRS prepaid sejvice,
where a single prepaid account provides a user Vmtle and data services. The call getup
and charging procedures for GSM and GPRS are pexbarsing the CAMEL netwqrk
architecture. To reduce the probability of termimgitboth on-going voice and data callg, we
suggest that no new call be admitted when the wrsglit is below a threshold. An analytic
model has been developed to evaluate the perfoenaricthe approach. Computer
simulations have also been used to verify the stian results. The numeric results indicate
that the forced termination probability can be &gntly reduced by choosing an appror]riate
threshold of the user credit.

To enable devices using different VoIP protocols cmammunicate, we have
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designed a simple, flexible framework for this mterking function [C.23]. The
framework is based on a half-call model where hisaontrolled by two half-call finite
state machines (FSMs), one representing the stat¢heo caller and the other
representing the state of the callee. The interimgrikunction has been implemented
such that the caller FSM of one VoIP protocol cateract with the callee FSM of any
VoIP protocol. The development effort of the interking function is minimized since
only two half-call FSMs for each VolIP protocol areeded and they can be developed
independently as long as the design conforms tcsémee interface specification. We
have developed an integrated call agent (ICA) ¢batains the half-call FSMs of H.323,
SIP and MGCP. Calls between devices using thes® Ywbtocols can be set up,
maintained and terminated by the ICAs.

In [C.32], we proposed a UMTS and WLAN interworkirgplution called
WLAN-based GPRS support node (WGSN), which allow$\iTS/WLAN dual mode
MS to access heterogeneous wireless services.dlmaehe power consumption of an
MS, most WGSN applications are not activated atMIise and MS-terminated services,
such as incoming voice over IP (VoIP) calls, aré supported. To address this issue, a|
push mechanism called session initiation proto&tP)-based push center (SPC) was
implemented in the WGSN node. For an incoming twakn MS, the SPC utilizes the
UMTS short message service to activate the SIP Aigent of the MS. We studied the
performance of the SPC. An analytic model was psedoto derive the expected
number of lost calls during the activation periddhe analytic results are validated
against the simulation experiments. Our study dtaiviely indicates how the SPC
performance is affected by the activation time &mel timeout period, and we also
suggest how to select appropriate values of thesefactors to optimize the SPC
performance.

4. Program Management: the Mechanism for Promoting Collaboration and
| ntegration among the I nstitutes | nvolved

5. A Summary of the Post-Program Plan (Including the Detailed Description of

Budget and Plan Adjustment of the next year )

Technology 2000-2004 2005-2006 2007-2008
B3G Core OSA Platform and | One-Pass ® SIP-IMS
Networ k Applications Authentication Applications
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Technology

® Online
Charging

System

Broadband
Wireless Access

Technologies

®Two-tier
heter ogeneous
mobile ad hoc
networ k
architecture.

®Multi-channd

M AC Protocols.

® Power-saving
protocolsin
MANET.

® Multi-channdl,
multi-radio
wireless mesh

network.

® QoS scheduling
over WiMAX

® Power-save
mechanism over

WiMAX

6. International Cooperation Activities (Optional)

® Conducting SIP VoIP Interoperability Test with litgt National des

Télécommunications (INT), France
® Studying complex computer network with Russian Asrag of Sciences, Russian

® Inviting porf. Jonathan Liu for short-term resear€lorida University & 1?&@@
A2 01/2006~07/2006)

® Organizing the "Rice-Xilinx WARP Workshop at NCTW2006/12 (20067 =% is4f]7
AER BN 1 ,ﬁﬁﬁ«]‘ﬁ =3 B Rice University ! [FIE58).

o Collaboratlng with prof. Anish Arora, Ohio State idersity, [ IF
T v e R O e (IR A %B“Eﬁ’?ﬁﬂ”

IR 7 (=Rt
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Sensor Networks” (a book chapter in Security inseemetworks, CRC Press, 2006, ISBN:
0849370582, edited by Y. Xiao).
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[C.113] C.-M. Chao and Y.-C. Tsenfgocation-based Communication Protocols for MobiteHoc
Networks (a book chapter iMobile Ad Hoc and Pervasive CommunicatioAsnerican
Scientific Pub., edited by L. Yang and M. Denko).

[C.114] W.-H. Yang and Y.-C. Tseng, “Mobile WiMax Networlksid Their Integration with WiFi
Networks” (a book chapter in WiMax/MobileFi: Advasat Research and Technology, CRC
Press, edited by Y. Xiao).

[C.115] J.-J. Chen and Y.-C. Tseng, “Fast Handoff MechasifmIEEE 802.11 Networks” (a book
chapter in Medium Access Control in Wireless NetsopiNova Science Pub., edited by H.
Wu and Y. Pan).

Books

[C.116] Y.-B. Lin, and A.-C. Pang, Wireless and Mobile M-Networks (528 pages). John Wiley
and Sons, 2005.

[C.117] Y.-C. Tseng and S.-L. Wu. Wireless Ad Hoc Netwgriersonal-Area, Local-Area, and
Sensory-Area Networks. Taylor & Francis Publisi2806.

[C.118] %% ~ FFwz2 1802114 4 % & e > > #F > 2007.

2. PATENT LIST

[C.119] Y.-C. Tseng and T. Ren, “Methods and Systems farddyic Load Balance in WLAN”, No.
229521, Taiwan (2005.03-2024.1}?{@&!,ﬁﬁﬁ%ﬁ{, ;ﬁ%%{f}f‘—% ETENT B 1 ) S5AR)
(granted)

[C.120] %T*E?Fﬂ,ﬁﬁﬁ%ﬁ, E[*J%‘%[ﬁf% FIET BTk I 2587, USA (pending)

[C.121] Yi-Bing Lin, Mobility Management Method and Systdaor Wireless Data Networks.(with
ICL/ITRI), R.O.C. patent temporarily approved, Ugending, Germany pending.

[C.122] Y.-B. Lin, A.-C. Pang, T.-S. Chen, and V. Feng, NMuast Mechanism for Mobile Networks
(with ICL/ITRI) ROC Patent 205010(June, 2004-Mar2622).

[C.123] A.-C. Pang, Y.-B. Lin, and Y.-R. Haung, System anukthod of providing voice
communications for radio network(with ICL/ITRI). REOPatent No. 185594, 2004.

[C.124] M,-F, Chang, Y.-B. Lin and C.-F. Liang, “Method aAgparatus for a PSTN User Calling
back a User on a Private Telephone Network,” USAR®C (pending)

[C.125] M.-F. Chang, Y.-B. Lin, W.-N. Tsai, H.-H. Chang, #hod for Integrated device to register
telephone number and IP address with location tegisfROC Patent 295136

[C.126] Y.-C. Tseng, C.-Y. Lin, and B.-R. Lin, “Methods arélystems of Dynamic Channel
Allocation for Access Points in Wireless Networkg$SA (pending).

Taiwan (pending).
[C.128] A.-C. Pang, Y.-B. Lin, and Y.-R. Haung. System amthod for providing voice
communications for radio network. US Patent No.18%8}, 2006.
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[C.129] Y.-B. Lin, A.-C. Pang, T.-S. Chen, and V. Feng. Migst Mechanism for Mobile Networks
(with CCL/ITRI) ROC Patent 205010, US Patent 7,838, 2006, Germany Patent
10246680, 2006.

[C.130] V.-B. Lin, M.-H. Tsai, and R.S. Yang. A cache meulsa for speeding up IMS session
setup. ROC Patent 125207, 2006.

[C.131] VY.-C. Tseng, C.-Y. Lin, and B.-R. Lin. Methods am8}stems of Dynamic Channel
Allocation for Access Points in Wireless Network. | 258276, Taiwan (2006.7-2024.11,
owned by I1l). €7, FF, T, AT SRS R PR
PR ).

[C.132] ¢ {EWH [Fefighes. EOREARE f1EhT Bk T e 25k, USA (pending)

[C.133] Y C. Tseng, C.-Y. Lin, and B.-R. Lin. Methods aystems of Dynamic Channel
Allocation for Access Points in Wireless NetworkSA (pending, owned by 111).

[C.134] Y.-C. Tseng, P.-Y. Wu, and H.-W. Lee. Method fotdbsishing a Voice over IP Call in a
WLAN. Europe (pending, owned by Zyxel Communicasipn

[C.135] Y.-C. Tseng, J.-J. Chen, and H.-W. Lee. HANDOFF MIEOD OF MOBILE DEVICE
UTILIZING DYNAMIC TUNNEL. USA (pending, owned by Zyel Communications).

[C.136] S.-F. Kuo, R.-H. Jan, and S.-H. Huang. A predictnamdoff scheme for wireless LANS.
ROC Patent 1263439, 2006.

[C.137] Bﬁlﬁmﬁ, “BORE &Wiﬁuqﬁ,t, L L s ik e 2587 Taiwan (pending).

[C.138] ifi = &%, ‘ﬁ“wﬂ AR AR SLARAT R DO R RS 1, Taiwan (pending),
submitted in 2007.
[C.139] MR, Wik, S }Effﬁ PR MR SR - WP A, Taiwan

(pending, owned by NTHU) 2007

3. INVENTION LIST

4. LIST OFWORKSHOPS/CONFERENCESHOSTED BY THE PROGRAM

[C.140] Y. -C. Tseng, Vice Chair, Int' | Conf. on Distrileat Computing Systems (ICDCS), 2004,
Japan. (Participants : 200)

[C.141] Chair: Yi-Bing Lin Co-chair: Whai-En Chen, 2004 inimg Course, 14 hours,
(Participants : 100)

[C.142] Chair: Yi-Bing Lin Co-chair: Whai-En Chen, 2005 Timg Course, 21 hours, (Participants :
100)

[C.143] Y.-B. Lin and Y.-C. Tseng, General Chairs: Mob@emputing Workshop, 2005, Taiwan.
(Participants : 120)

[C.144] Y. -C. Tseng (Demo/Exhibition Chair) and R.H. J8pecial Session Chair): Int'| Conf. on
Information Technology: Research and Education BJ;R005. (Participants :100)
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[C.145] Dharma P. Agrawal, From Cell Phones to Ad hoc/Semsstworks, NCTU, 2005/3/14
(Participants : 82)

[C.146] Anish Arora, Project ExScal: Extreme Scaling of #léss Sensor Networks, NCTU,
2005/3/21 (Participants : 77)

[C.147] Y.-C. Tseng, Training Course Wireless ad hoc anisae networks: technologies and
applications, 2005/07/25~2005/07/27(Participar@s):

[C.148] Next generation wireless networks:Security and Q@osrantee, NCTU, 2005/10/25
(Participants : 63)

[C.149] Program Chair, Int'l Workshop on Wireless Secuatd Privacy (WiSPr), 2006, Columbus,
USA (to be held in conjunction with ICPP 2006).

[C.150] Y.-B. Lin , R.H. Jan , General Chair: Mobile Compgt Workshop, 2006, Taiwan. (to be
held in 03/2006).

[C.151] Chair: Yi-Bing Lin Co-chair: Whai-En Chen, 2006 Tismg Course ,14 hours, (Participants :
55)

[C.152] Chair: Yi-Bing Lin Co-chair: Whai-En Chen, Y.-B. iwi, Smartbits Training, 4 hours ,
(Participants : 55)

[C.153] Chair: Yi-Bing Lin Co-chair: Whai-En Chen, RADVISNDTraining, 7 hours, (Participants :
55)

[C.154] Y.-B. Lin. Specific Contribution and Keynote Speewih Telecomm. Development towards
4G in Taiwan, 2006 US-Taiwan Telecommunication Tetbgy Conference, Jun.1, 2006.

[C.155] Y.-C. Tseng, Vice Chair, IEEE Intl Conference omnSor Networks, Ubiquitous, and
Trustworthy Computing, 2006, Taiwan.

[C.156] Y.-C. Tseng, Co-Chair, Int'l Computer Symp. (Workghon Computer Networks and
Wireless Communications), 2006, Taipei.

[C.157] Y.-C. Tseng, General Co-Chair, IEEE Asia PacificréMiss Communications Symp.
(APWCS), 2006, Korea.

[C.158] Y.-C. Tseng, Organizing the “Rice-Xilinx WARP Wohap at NCTU”, 2006/12/19-20,
National Chiao Tung University, Taiwan.

[C.159] Y.-C. Tseng, Int’l Liaison Co-Chair, Int'l Conf. dRarallel Processing, 2007, Xi’An, China.

[C.160] Y.-C. Tseng, Vice Chair, IFIP Int'l| Conf. on Embexttand Ubiquitous Computing (EUC),
2007, Taipei.

[C.161] Y.-C. Tseng, General Chair, IEEE Asia Pacific Wesd Communications Symp. (APWCS),
2007, Taiwan.

[C.162] Y.-C. Tseng, Co-Chair, IEEE Intl Conference on senNetworks, Ubiquitous, and
Trustworthy Computing, 2008, Taiwan.

[C.163] Y.-C. Tseng, Program Chair: Distributed Wirelesaste Networks Workshop, Chung-Yuan
University, Taiwan, 2006.7.6-7.

[C.164] Keynote Speech: “Wireless Sensor Network Researdmiwan”, IEEE VTS Asia Pacific
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Wireless Communications Symposium (APWCS), 08/2d62@aejeon, Korea.

[C.165] Panel Discussion: “Sensor Networks: Is it for r@ajust for research?”, in IEEE Int’l Conf.
on Sensor Networks, Ubiquitous, and Trustworthy @otimg (SUTC), 2006.

[C.166] Keynote Speech: "Location Sensing Techniques argliégiions"”, Workshop on Wireless
Ad Hoc and Sensor Network (WASN), 2007/09, Tamkangniversity.
(WASN2007-keynote-TKU-short.ppt)

[C.167] Keynote Speech: "Wireless Sensor Network Technicuresb Applications”, Information
Education and Technological Applications ConfereflfedAC), 2007/11.

[C.168] Talk: "Wireless Sensor Network: Techniques and Agapions", *[ﬁj*éﬁ, 2007/11.

[C.169] Invited Talk: "J[!ff" [Wt TS ‘?’if%-'%ﬂ’plfﬁ»’?‘é‘?, NCTU, 2007/12.

5.LIST OF PERSONAL ACHIEVEMENTSOF THE PIS
Yi-BingLin

[C.170] K.T. Lee Breakthrough Award, 1ICM, 2004.

[C.171] Fellow, American Association for the Advancement B8tience (AAAS), 2004.
Citation:Honored for distinguished contributions ttee design and modeling of mobile
telecommunications networks and for leadership é@msgnal communications services
education.

[C.172] Recognition of Excellence, Ministry of Economic aiffs, ROC.2004. Citation: In
recognition of his significant achievement in guiti directions for the wireless
communication industry of Taiwan.

[C.173] IEE Fellow, 2004

[C.174] Member of Editorial Board, IEEE Transactions on&ss Communications

[C.175] Member of Editorial Board, IEEE Transactions on i¢akar Technology

[C.176] Member of Editorial Board, ACM/KAP Wireless Netwark

[C.177] Editor, IEEE Personal Communications Magazine

[C.178] Senior Technical Editor, IEEE Network

[C.179] Advisory Board, Intl. Journal of Ad Hoc and Ubicuits Computing

[C.180] Guest Editor IEEE JSAC special issue on Mobile Catimg and Networking, 2004

[C.181] Guest Editor IEEE Wireless Communications specssué on Mobility and Radio
Resource Management, 2004

[C.182] Guest Editor ACM/Springer Mobile Networks and Agpliions Special Issue on Broadnets

[C.183] FP I TR ~Fpa 0 (RIBIEIR 74, 2004

[C.184] NICI IPV6 i fRAE= 81 i (B%‘[%zuﬁﬂ T, 2004

[C.185] Japan IPv6 Appli-Contest {5 & Hi (Bﬁl‘l%fﬂﬁa‘jiﬂ T, 2004

[C.186] NCHC [as«wﬁjﬁf«?g?@rﬁfr [EERE Ti (ﬁﬁilﬁﬂﬁﬂ T[7F), 2004

[C.187) FF I T REBI s R 0 (RIBIEE 755, 2005
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[C.188] Quanta's Outstanding Invention Award, 2005

[C.189] Guest Editor IEEE Wireless Communications spedslié on Voice over Wireless Local
Area Network, 2005

[C.190] W.Y. Pan Distinguished Research Award, 2005.

[C.191] Teco Award, 2005

[C.192] ISI Highly Cited Scholar (Author Publication Numbek0096-206-L); One of the ten
highly cited authors in Taiwan, and among 250 nuitstd Computer Science researchers
worldwide (see http://hcr3.isiknowledge.cpm

[C.193] Academic Publication Award of The Sun Yat-Sen Qualtéroundation, 2006.

[C.194] Academic Award of the Ministry of Education, 2006.

[C.195] Best Impact Award, IEEE Taipei Section,080

Y.-C. Tseng

[C.196] Y.-C. Tseng, Outstanding Research Award (Natioci#rge Council,[ﬁsﬂﬁlﬁﬁ;ﬁ—t'i@[ﬁﬁ\,
2003~2005)

[C.197] Editorial Board, Tamsui Oxford Journal of MatherpatiSciences, 2002-present.

[C.198] Editorial Board Member&: 5k 574, 2005.8-2006.7.

[C.199] Associate Editor, The Computer Journal, Oxford @nsity Press (2001~present).

[C.200] Editorial Board, Journal of Information Science &jineering, 08/2002~07/2005.

[C.201] Editorial Board, Int’l Journal of Ad Hoc and Ubiqous Computing, 2004-present.

[C.202] Editorial Board, Wireless Communications and Mollemputing, Wiley, 2004-present.

[C.203] Editorial Board, Int'l Journal of Pervasive Commgiand Communications, Troubador
Pub., 2004-present.

[C.204] Guest Editor, Journal of Information Science andjii®ering, Special Issue on “Mobile
Computing”, May 2004.

[C.205] Associate Editor, Telecommunication Systems, Serif@gience Pub. (2005~present).

[C.206] Editorial Board Member, Int’'l Journal of Sensor Wetks (IJSNet), 2005-present.

[C.207] Associate Editor, IEEE Trans. on Vehicular Techggl{2005~present).

[C.208] Editorial Board, Journal of Interconnection Netwe({R007~2009).

[C.209] Distinguished Alumnus Award, 2005, The Ohio Statevrsity.

[C.210] Elite Information Technology Award, Annual Computehow Org., Republic of China,
2004. (o1 = F XA ] TR 1A )

[C.211] Outstanding EE Professor Award, The Chinese Institfi Electrical Engineering, 200§ (
SIS PRI, RS R,

[C.212] Acer Dragon Paper Award, 2005, by Acer Foundaty (-t #2156 i
(B4, 2005).

[C.213] Excellent Paper Award, The 10th Mobile Computingrkgbop, 2004 (J.-R. Jiang, Y.-C.
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[C.214]

[C.215]

[C.216]

[C.217]

[C.218]

[C.219]

[C.220]

[C.221]

[C.222]

[C.223]

[C.224]

[C.225]

Tseng, and B.-R. Linn, “A Mechanism for Quick Blaeth Device Discovery”).
Annual Best Paper Award, 1st place, Chinese Instinf EE Society, “Event-Driven
Messaging Services over Integrated Cellular andeMsis Sensor Networks: Prototyping
Experiences of a Visitor System”, with Y. K. LiuQ@4. (Jv1{ = & Hl[ﬁﬁlgﬂ?ﬁﬁﬂ %E*Ff EFFJ
zﬁﬁa—: T '““*J}ufﬁ_ﬁ%fﬁi'é‘,“"’“&F&?Ellwﬁ,nﬂ%[*E@gﬂ%&ﬁ&'ﬁ" Aloaty
[Fil=F)
Annual Best Paper Award, 3rd place, Chinese Instinf EE Society, “Decentralized
Energy-Conserving and Coverage-Preserving ProtdooldVireless Sensor Networks”,
with L.-C. Lo, 2005. (- [“I?FHI[ESEI%IS%&‘%* 1}%‘“‘*3 % ? @ﬁ%ﬂ/i‘}ﬁ\éj 71, AR
PR B A T 2 '/mﬁf“ﬂé”, gt rrfp %)
Best Paper Award, National Computer Symposium, 200%. Wu, Y.-C. Tseng, and H.
Lee, “Design of QoS and Admission Control for VolRaffics over IEEE 802.11e
WLANS")
National Communication Contest, 1st place, MinisifyEducation, Taiwan, "An Ad Hoc
Network-Based Home VoIP System”, with L. Li, P. lkee, J. Z. Chen, and Q. Wu, 2004.
(J? il I e fﬁﬁi‘aﬂ%ﬂﬁﬂ@%‘irﬁ B, PR, BN, IR,
BV, PN TR RIS

National Communication Contest, 2nd place, Taiwa005, “Indoor Security and
Emergency Navigation Services by Wireless Sensawdl&s”, awarded by Ministry of
Education, with Y. Y. Tsai, C. H. Tsai, M. S. Pand C. F. Huang.—?éfﬁﬁﬁb—{ = & T
PR ) P IR, 3‘;’<|L N E N h?%‘ﬁ'(, RECE ! ) i A
BB = Pt T e B 8 [ R5R)
Demonstration in Keynote Speech, Intel Developnémtum, Fall 2005, Taiwan: The
iMouse System (intelligent mobile surveillance systby wireless sensor networks).
[EW' T T AT 1A RINRAIEGETE | & T, jf“ﬁ?l? %, 2005 (G245 % :%‘ﬁ‘?ﬁﬁ,

SO MO, PG R AL e Wf'* R R T
Heterogeneous Location-Aware Guide System and SeFuatform)
B T BT 14 RV S, ;rj;z;;" 7, 2005 (&2 % Y [,
BAAE, PSR R O A (7 X)) ﬂfﬁﬂ%—“ st [k P
e ’EF'J The Application of Wireless Controlling Car anernSor Network).
HIES N@s«lﬁ}?g@ﬂ YR E (S "IEEE 802. 11e"’?%ﬁf},n [1 VoIP [E‘Aﬁfa?”ﬁ#,@?ﬂé\'%
TRl T ﬁlfgﬁf 4. (2005).

?ﬁf—r{lﬁt *ﬁl% 2 S A [ S - RO e e e
%'*E#f T, A (2006)
plE %@«'e%‘?mﬁﬁﬂ ﬁ?‘z%ﬁﬁﬁ@f}ﬁﬁl’ "F AN - 3T 3D U
Tgfjgﬂiﬁi@ [Eak", ZsF A fﬁ*ﬁﬁrﬁ (2006)
e %*ﬁfrﬁ%a refm, I £ R SRS U TS
ﬁur{%ﬁﬁ AR ﬂé[r g’: & “.2‘[ . @éz 4i . ”E?FH (2007)
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[C.226] Associate Editor, Telecommunication Systems, Serii@gience Pub. (2005~present).
[C.227] Guest Editor, Int’l Journal of Pervasive Computargd Communications, Special Issue on
“Key Technologies and Applications of Wireless Serend Body-area Networks”.

[C.228] Editorial Board Member, Int'l Journal of Sensor Wetks (IJSNet), 2005-present. Website:
http://www.inderscience.com/ijsnet

[C.229] Associate Editor, IEEE Trans. on Vehicular Techggl{005~present).

[C.230] Guest Editor, Signal Processing (Elsevier pub.ec&p Issue on Information Processing
and Data Management in Wireless Sensor Networkseaad 2006.

[C.231] Editorial Board, Int’l Journal of Vehicular Techiogly (2006~present).

[C.232] Associate Editor, IEEE Trans. on Mobile Computi@@@6~present).

[C.233] ’%"ﬁ]ﬁﬁ?lﬁ@ﬂi?ﬁl%', I A s [l *%Fﬁ?%?--ﬁ?ﬁl“ ﬁ%?ﬁﬂ%@%;’/ﬁf@?’ﬁ%ﬂj" :
CPHE, g, FRFE (2006).

Rong-Hong Jan

[C.234] Guest Editor, International Journal of Ad Hoc andbiduitous Computing
(IJAHUC) ,Special Issue on “Pervasive Computingtiyh Networked Sensing Devices”,
2005.

[C.235] TPC member: The Eighth IASTED International Confees on Wireless and Optical
Communications, 2008, Quebec City, Quebec, CarMdg,26-28, 2008

[C.236] TPC member:International Wireless Communicationsd Biobile Computing Conference
(IWCMC2006), Sheraton Wall Centre, Vancouver, Canddly 3-6, 2006

[C.237] TPC member:The 2006 IFIP International Conferenoe Eonbedded and Ubiquitous
Computing (EUC'2006), Seoul, Korea, August 1-4,6200

[C.238] TPC member:The sixth IASTED International Confeeenon Wireless and Optical
Communications, Banff, Canada, 2006

[C.239] Best Paper Award ihe 2nd Workshop on Wireless, Ad Hoc, and Sensavddet(WASN)
National Central University, Taiwan.

[C.240] Best Paper Award in theOth Mobile Computing Workshppaichung, Taiwan, 2004 Mar.,
pp. 259-266.

6. LIST OF TECHNOLOGY TRANSFERS
7. LIST OF TECHNOLOGY SERVICES

Journal

IEEE Transactions on Wireless Communications
IEEE Journal on Selected Areas in Communications
IEEE Transactions on Vehicular Technology
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IEEE Communications Letters

ACM Mobile Network and Applications
ACM Wireless Network

IEEE Communications Letters

IEEE Trans. on Mobile Computing

Ad Hoc Networks, Elsevier

ACM Mobile Networks and Applications

Conference

IEEE Int’l Conf. on Communications (ICC)
IEEE Vehicular Technology Conference
IEEE INFOCOM

ACM MOBICOM

VII1. APPENDIX II1: LIST OF PUBLICATIONSIN “TOP” JOURNALSAND CONFERENCES

[C.241]

[C.242]

[C.243]

[C.244]

[C.245]

[C.246]

[C.247]

[C.248]

[C.249]

Y.-B. Lin, Per-user Checkpointing for Mobility Ddtase Failure Restoration. IEEE
Transactions on Mobile Computing, 4(2): 189-1940)20

H.-N. Hung, Y.-B. Lin, M. -K. Lu, and, N. -F. Pen§. Statistic Approach for Deriving the
Short Message Transmission Delay Distributions. HBEHransactions on Wireless
Communications.,3(6): 2345-2352, 2004.

Y.-B. Lin, M.-F. Chang, M.-T. Hsu,, and L.-Y. Wu, n@-Pass GPRS and IMS
Authentication Procedure for UMTS. IEEE JournalSeiected Areas in Communications,
23(6): 1233-1239, 2005.

P. Lin, Y. -B. Lin, and Chlamtac, |. Module Coun&&d Overflow Control Scheme for
UMTS High Speed Downlink Packet Access. IEEE Tratisas on Vehicular
Technology,53(2): 2004.

P. Lin, Y. -B. Lin,, and Chlamtac, I. Overflow Coaol for UMTS High-Speed Downlink
Packet Access. IEEE Trans. on Wireless Communits392): 524-533, 2004.

L.-W. Chen, Y.-C. Tseng, Y.-C. Wang, D.-W. Wangdah-J. Wu, "Exploiting Spectral
Reuse in Routing, Resource Allocation, and Schadutr IEEE 802.16 Mesh Networks",
IEEE Trans. on Vehicular Technology, to appear.l(&0

S.-l. Sou, and Y.-B. Lin, Broadcast Approach for UM Mobility Database Recovery.
Accepted and to appearliBEE Transactions on Mobile Computing.

Y.-B. Lin, M.-H. Tsai. Caching in I-CSCF of UMTS IRlultimedia SubsystemlEEE

Transactions on Wireless Communicatiobil), 186-192, 2006.

S.-R. Ye and Y.-C. Tseng. A Multi-Chain Backoff Memism for IEEE 802.11 WLANS.
Appear inlEEE Trans. on Vehicular Technolod$Cl, El)
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[C.250] A.-A.-K. Jeng, and R.-H. Jan. The r-neighborhoodpgr an adjustable structure for
topology control in wireless ad hoc networks. Adeelpand to appear IEEE Transactions
on Parallel and Distributed Systen006.

[C.251] M.-F. Chang, L.-Y. Wu, and Y.-B. Lin. Performancealtuation of a Push Mechanism for

WLAN and Mobile Network IntegrationlEEE Trans. on Vehicular Technolgg$5,
380-383. 2006.

I X. APPENDIX |V: SLIDESON SCIENCE AND TECHNOLOGY BREAKTHROUGHS
(TWO SLIDES FOR EACH BREAKTHROUGH

Beyond-3G All-IP Wireless Network
Technologies

[ Application Servers ]

I
I OSAAPI I 0SAAP [ osaart OSA- based
! ! ! AAA

SCs SCs SCs
‘ PoC SCF ‘ ‘ PAM SCF ‘ ‘ AAA SCF ‘

Billing
Gateway

PAM SCS
Server

AAA SCS
Server

SIP Proprietary SIP RADIUS
ter Adapter Adapter Adapter
sc roprietary

‘ PoC SCS Server ‘

4 ~ 0 :
- 802.1X AP I
“4 y
7R S-2
802.1X AP |
&3 Pyss

Thefirst advanced OSA platform in the University

e One-pass WGSN and WCSCF Authentication

e Location Sensing: GPS-Less low-cost Positioning
e Thin AP Architecture for WLAN

e Power Saving for WLAN

e Load Balance:802.11 Access Points and Clients
e Seamless Handoff Technologies for WLANS
Published 33 first-class journal papers

Received awards from major contests

Received AAAS Fellow and IEE Fellow
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Event-Driven Messaging Services
over Integrated Cellular and
Bluetooth Networks

= an event-driven
messaging service el e
over an integrated
cellular-and-Bluetooth

network. i A IP Network

= A new analytical s sus 5 PP Galonz)
methodology for ‘' LR
mu It|'p|C0 net F GSM Network -
Bluetooth networks is *
presented. o sever ‘

= This work has been comecton =
published in IEEE ¥ Blstooth <

JSAC.
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A Multi-Chain Backoff Mechanism
i for IEEE 802.11 WLANs

J.t "\/’ —

' \ ,'lk7; Fig.1: Transition diagram of MCB Fig.2: Analysis of saturation throughput

= A new IEEE 802.11 access control MAC protocol called Multi-Chain
Backoff has been proposed.

= This work has been published in IEEE TVT.
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B3G Core Network Technology

=

CSCF (1)
2)(3) GPRS/UMTS (1) (1) MGCF | (6)
SGSN GGSN
MGW 6)
1
/ Q 0SA-AS |(2)
D WLN HSS Prepaid @)
Qs J2)(3) Service
PDG \ OMA PoC | (2)
“
() IMPS )
/j Service |®
(5)
WiMAX VoIP 9y
Monitoring
| | |
| UE | RAN | Core Network IMS

B3G Core Network Technology

(1)
)
®3)
(4)
©)
(6)
(7)

One PassAuthentication
SIP-IMSApplications
IMS P2P Multimedia Communication

WIMAX/WLAN/UMTS Roaming and Mobility Management

WiMAX Radio Resource Management
IM S Voice Quality Test
IMS Vol PMonitoring
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A Push-Based VoIP Services for an Internet EnamMaNET

SIP subsystem

P d -
7z
/s N
/ § \
y/ g a5 N Cellular
/ PSTN Gateway _\___

. I
/ siPProxy Internet ‘\ PSTN Network
| '
| |
\ ® /]
\ Push Server /
\ /
\ i / N
\ /
SIP REGISTRAR ,
N '
S .- @ S
~—m—- & =
. Han| set Haset
e An architecture to
support VolP Q
Services over V
V
MANET DA L

e A push mechanism
to allow VoIP ~

gateway stay offline
e Support multi-types laptop Iaptopi
of wireless laptop

interfaces
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Joint Multi-Channel Link Layer and Multi-Path Raugi Design for Wireless Mesh Networks

Multi-path routing
= Combine { Dynamic channel switching link layer
Multi-channel single-radio

= More suitable for wireless mesh networks
= Higher end-to-end throughput
= Fault tolerance
= Load balance
b b b

Uppeg Laver Unpeglaver

Meighbor Table
Routing Table

e L | F - ERENERERY!
! ! space pre-channe { queue E&-
i | | H u H H H ;
| | - s
a1 1 i \ o
| | hlSWitcH1 | recy |
= Japp | 3
> 4:3-5 _1.172» M v '
i ] ] Lower Laver Lower Laver
Hma WPhy. channe!l
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X.APPENDIX V: FINAL SELF-ASSESSMENT
PROGRAM TITLE: Sub-project 3 : Beyond-3G All-IP Wireless Network Technologies

ASSESSMENT SUBJECT

SCORE
(1~5, Low TO HIGH )

PROGRAM’S CONTENTS & PERFORMANCE

Importance & Innovation of the Program’s Major Tasks

&

hClan'ty and Presentation of the Report

Viability of the Program’s Approaches & Methodologies

Principal Investigator’s Competence for Leading the Program

Interface & Integration between Overall & Sub-Projeci(s)

o
&
3
s

Interface & Integration among All Sub-Projects

[Manpower & Expenditures

=< |

PROGRAM’S RESULTS

Contribution in Enhancing the Institute’s Intemational Academic

Standing

Impact on Advancing Teaching or on Technology Development

Total Score
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X. APPENDIX V: FINAL SELF-ASSESSMENT
PROGRAM TITLE: Sub-project 3 : Beyond-3G All-IP Wireless Network Technologies

ASSESSMENT SUBJECT

SCORE
(1~5,Low TO HIGH )

PROGRAM’S CONTENTS & PERFORMANCE

Importance & Innovation of the Program’s Major Tasks

§.-__.

Clarity and Presentation of the Report

-

Viability of the Program’s Approaches & Methodologies

& £

Principal Investigator’s Competence for Leading the Program

Interface & Integration between Overall & Sub-Project(s)

p
P

Interface & Integration among All Sub-Projects

<

Manpower & Expenditures

P

PROGRAM’S RESULTS

Contribution in Enhancing the Institute’s International Academic

Standing

=

Impact on Advancing Teaching or on Technology Development

L.

Total Score

Ly
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X. APPENDIX V: FINAL SELF-ASSESSMENT
PROGRAM TITLE: Sub-project 3 : Beyond-3G All-IP Wireless Network Technologies

ASSESSMENT SUBJECT

SCORE
(1~5,Low To HiGH )

PROGRAM’S CONTENTS & PERFORMANCE

Importance & Innovation of the Program’s Major Tasks

¢ &

Clarity and Presentation of the Report

—

Viability of the Program’s Approaches & Methodologies

Principal Investigator’s Competence for Leading the Program

Interface & Integration between Overall & Sub-Project(s)

Interface & Integration among All Sub-Projects

IManpower & Expenditures

PROGRAM’S RESULTS

|Contribution in Enhancing the Institute’s International Academic

Standing
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Impact on Advancing Teaching or on Technology Development
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Total Score
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