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I. BASIC INFORMATION OF THIS SUB-PROJECT (Form 1)

Project Title: Beyond-3G All-1P Wireless Network Technologies(ix = [+ = 1P 7 657§ )
National Chiao Tung
Serial No.: NSC 94-2752-E-009 -005- PAE Affiliation  |University
g |Name |Yi-BingLinff— = g| Name Rong-Hong Jan fij&c4.
2 c
’Z>§ Td: (03)5712121-31842 S| Te:  |(03)5712121-31637
c o
— O
B | Fax: (03)5724176 5| Fax ((03)5724176
g 19
& | E-mail liny@cs.nctu.edu.tw Q| E-mail |rhjan@cs.nctu.edu.tw
. . Manpower®Full time/Part
Ex t NT$1
penditures (in NT$1,000) {ime(Person-Month)
Projected Actual Projected Actual
FY 2004 7,432 7,237.879 12/192 15/361**
FY 2005 8,856 7,170.027 12/200 24/410**
FY 2006 8,000 - 24/196 -
FY 2007 8,266 - 12/200 -
Overdll 32,554 14,407.906 60/788 39/771**

Notes: *? Please explain lar ge differences between projected and actual figures.

" Wehired morepart time studentswith lower salaries. Therefore, the actual

student number islarger than the projected student number.

Principal Investigator’s Signature:




II. EXECUTIVE SUMMARY ON RESEARCH OUTCOMES OF THIS PROJECT (Form 2)

(PLEASE STATE THE FOLLOWING CONCISELY AND CLEARLY)
1. GENERAL DESCRIPTION OF THE PROJECT: INCLUDING OBJECTIVES OF THE PROJECT
(MAXIMUM 3 PAGES)

In Beyond-3G environments, mobile and wireless networks will be integrated together under an
all-IP core network to support globa roaming and services. Issues such as mobile security, QoS,
and mobility management need to be investigated. For mobile ad hoc and sensor networks, critical
issues include power saving, routing, sensing, MAC, and integration with other mobile networks. In
terms of application, context-aware services and environmental monitoring applications need to be
developed. In PAEU-I, we have made severa major contributions. For example, Prof. Y.B. Lin
proposed novel 3G core network protocols for mobility management, authentication, fault tolerance,
and mobile database overflow control. Due to these contributions, he was awarded |EEE Fellow
and ACM Fellow in 2003. The works of Prof. Y.C. Tseng on routing, MAC, and power-saving
protocols for ad hoc and sensor networks have been well recognized internationally. Based on this
established research energy, in PAEU-II the objective of Sub-project 3 isto build B3G al-IP core
and access networks, including HSS, CSCF and OSA, and to invent advanced location

determination and energy conservation technol ogies. Specific goalsinclude:

e [ssues on IP Multimedia Core Network Subsystem such as Fault tolerance of IMS, design and
implementation of OSA (service network for IMS), IMS services (including prepaid, Voice over
IP, and wireless data), all-IP mobility (including location management and packet re-routing),
application-level security (including identity-based cryptosystem and end-to-end security
mechanisms for SMS), IMS session management, IMS-related architectures (including WGSN

push mechanism, ad-hoc andinfrastructure dua-mode mobile networks, and softswitch).

® |ssues on Access Networks (i.e., Ad hoc, WLAN/WiMax, and Cellular networks) including load
balance, security and authentication, multi-channel or multi-antenna access points, QoS support

for Vol P and location-sensing will be investigated.



¢ |ssues on B3G applications include seamless IP/PLMN integration, P2P technologies, and novel
mobile data applications. The integration of 1P networks and PLMN has to be done on both the
network and the service layers. We will focus on the integration on the service layer, which
requires novel designs and has more profound impacts on the user experience. Skype has
demonstrated how P2P technologies can be used to provide a world-wide VolP communication
platform. P2P technologies can aso be used in other mobile data applications, such as

multimedia communications, and device-to-device communications and collaboration.

e |ssues on ad hoc and mesh networks, including topics on routing, MAC, power-saving,
multi-channel, and fair scheduling protocols. We will also investigate critical issues, such as
efficient contention protocols, fast handoff, and resource scheduling. In addition, suitable
anaytical methodologies for these works are also required. By investigating these topics, we
expect to make significant contributions to these issues. Due to the fast advance of VolP
services, we will develop novel multi-channel MAC protocols for multi-hop ad hoc networks,

and study how to integrate ad hoc networks with mobile Vol P services.

2. BREAKTHROUGHS AND MAJOR ACHIEVEMENTS

Our studies (OSA and al-IP network related protocols) have been well recognized by the
international research society. Because of these contributions, Yi-Bing Lin was awarded Fellow of
AAAS (American Association for the Advancement of Science) and IEE Fellow in 2004 . Lin is
Taiwan's first AAAS Fellow in the IT and communications area. Lin was aso invited to serve as
co-guest editor for IEEE Wireless Communications specia issue on Mobility and Radio Resource
Management appeared in 2004. The relationship of research topics addressed in this subproject are
illustrated in Fig. 3.1.
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Figure 3.1. Phase | WGSN Architecture (dashed lines: signaling; solid lines: data and signaling)

e 3G Core Network protocol

In PPAEU-I, we proposed novel 3G core network protocols for mobility management,
authentication, fault tolerance, and mobile database overflow control. Based on this established
research energy, in PPAEU-1I we are building B3G all-IP networks, including HSS, CSCF, and
OSA. With collaboration with ICL/ITRI, we have completed HSS and CSCF prototypes. These
prototypes will be further polished and then commerciaized by ICL/ITRI. Specifically, We will

focus on fault tolerance issues for IMS.
o Authentication for IMS

Another major contribution is the invention of the one-pass authentication for IP Multimedia
Subsystem (IMS). In 3GPP, al-I1P networks duplicate authentication procedures in both the mobile
network level and the application level. We have proved that in our al-IP environment, the
two-level authentication can be consolidated to significantly cut the network signaling overhead.
This work was published in IEEE JSAC and is in the patent application process. We have
completed the WGSN prototype with SS7-based signaling and SIP ALG with push mechanisms.
SIP-based VolP platform (founded by National Telcommuications Program or NTP) has been built



on top of WGSN. The WGSN and 3G al IP architectureisillustrated in Fig. 3.2.

Location
-based
Visitor

System ( NTP-VolP-Platform
s

Figure3.2. 3GPP All-IP Approach for Integrating WGSN and Vol P

¢ Novel VolP Cal Routing

We have developed a novel method for handling telephone calls from the PSTN to a private
telephone network and/or an IP telephony network through a Vol P gateway and/or a PBX (Private
Branch Exchange). The design is applicable to VolP trunking/access gateway, PBX, MGCP call
agent, and MEGA CO media gateway controller. The method is in the patent application process. In
addition, we have developed a novel, simple method for a dual-mode (WiFi and PLMN) device to
register its E.164 number and IP address into a location registrar. The location register verifies the
registration information by requesting the device to place a phone call to a caler ID receiver on the
PSTN/PLMN, and check whether the received cal ID is the same as the E.164 number specified in
the registration request. The major advantage of this method is the location registrar can be
deployed independent of the PLMN operators. The location registrar can be used as the core
element for Vol P, multimedia message over 1P, and mobile data applications. The method isaso in

the patent application process.

e Broadband Wireless Access Networks

In the access network part, we have addressed the important OV SF code assignment problem in 3G
networks. We are the first group in the world to identify the importance of managing OV SF codes

in WCDMA systems. We have built a crosssNTHU-and-NCTU mobile ad hoc network to connect



the two campuses. The ad hoc network is also connected to our core network. The platform allows
us to verify research ideas generated from the project. To improve the network access efficiency
and reduce roaming overhead, we have developed a centralized WLAN server with thin access
points and implemented a light-weight access protocol. This centralized WLAN architecture
reduces the handoff delay and cuts management overhead significantly. We developed a
power-saving scheduling for WLAN to extend the network lifetime and a hybrid routing method
for multi-hop wireless LANSs to improve the routing efficiency. In wireless Internet applications, we
developed a web content adaptation model which can be formulated as a linear multi-choice
knapsack problem. A solution method based on the dynamic programming was also proposed for

solving it.

e Prepaid PCS Charging

Prepaid PCS users have outnumbered post-paid users. We have studied the charging issues of
prepaid services, where a single prepaid account provides a user both voice and data services. The
call setup and charging procedures for the 3G network are designed using the CAMEL network
architecture. To reduce the probability of terminating both on-going voice and data calls, we
suggest that no new call be admitted when the user credit is below a threshold. An analytic model
has been developed to evaluate the performance of the approach. The numeric results indicate that
the forced termination probability can be significantly reduced by choosing an appropriate
threshold of the user credit.

e Multi-channel MAC for Ad Hoc Networks

The IEEE 802.11 standard defines multiple channels at the physical layer. However, most ad hoc
networks assume that al nodes are operating under the same channel. By exploiting multiple
channels, we can achieve a higher network throughput than using one single channel, because
multiple transmissions can take place without interference. We have proposed severd
multi-channel MAC protocols for multi-hop ad hoc networks, which can improve network

throughput significantly. In addition, we have devel oped a simple prototype in which a mobile node



can dynamically switch its operational channel.

e Mobile VolP Services Based on Ad-Hoc Networking Technologies

We have developed a mobile Vol P solution based on ad hoc networking technologies. A group of
mobile nodes (MNs) form a mobile ad hoc network (MANET). One MN in the MANET serves as
the VolIP gateway, which may have multiple cellular interfaces to dial up to cellular networks (such
as GSM, GPRS, WCDMA, and PHS interfaces). Thus, the system supports mobility and can extend
VoIP services to mobile ad hoc networks. We aso propose a push mechanism so that the VolP
gateway can disconnect its cellular interfaces from the Internet when there is no calling activity,
and “wake up” some of these interfaces as necessary. The method not only guarantees availability

but also saveslarge cost.

3. CATEGORIZED SUMMARY OF RESEARCH OUTCOMES. IN EACH RESEARCH AREA, PLEASE
GIVE A BRIEF SUMMARY OF THE RESEARCH OUTCOMES ASSOCIATED WITH THE AREA.
NOTE THAT THE SUMMARIES SHOULD BE CONSISTENT WITH THE STATISTICS GIVEN IN
FORM 3. PLEASE LIST AND NUMBER OF EACH RESEARCH OUTCOMES IN ORDER IN PPENDIX
II, AND LIST ALL THE PUBLICATIONS IN TOP CONFERENCES AND JOURNALS IN APPENDIX
III.

e 3G Core Network Protocol

Due to our fruitful results in both PPEAU-I and PPEAU-II, we were invited to guest editing an
|EEE Wireless Communications specia issue on Mobility and Resource Management published in
2004 [C.1]. By focusing on GPRSUMTS research issues, we have developed a UMTS
discontinuous reception mechanism for power saving [C.2]. We dso developed a
bandwidth-on-demand strategy for GPRS [C.4]. Based on the above studies, we developed a useful
tool NCTUns 2.0 for wireless Internet simulation [C.6] (the major contributor is Prof. S.-Y. Wang
in PPEAU-I). We investigated the UMTS short message mechanism and have invented a statistic
approach for deriving the short message transmission delay distributions [C.7]. Based on the above
study, we developed an efficient multicast mechanism for UMTS through collaboration with
ICL/ITRI, and received ROC Patent 205010 [patentl] (major work in PPEAU-1). In GPRSUMTS



mobility management, we have conducted signaling traffic analysis for multi-tier wireless mobile
networks [C.5], and developed a per-user checkpointing for mobility database failure restoration
[C.3]. To improve prepaid user experience and protect operator’s revenue, we presented a real-time
charging method for prepaid users with integrated voice and data services. An analytic model has

been devel oped to evaluate the performance [C.44].

¢ Novel VolP Cal Routing

In Wireless VolP, we have developed the VolIP services for GSM circuit switched data, GPPRS,
and UMTS environments [C.8][C.9]. Through collaboration with ICL/ITRI. We received a patent
for wireless VolIP [patent 2] (major work in PPEAU-1). We proposed an effective VolP call routing
mechanism in WLAN and cellular integration [C.35]. To integrate existing VolP protocols, we
developed an integrated call agent that is capable of establishing calls between SIP, H.323,
MGCP/MEGACO users [C.45]. In addition, we developed a novel method enable one-stage dialing
from the PSTN to a private telephone network and/or an IP telephony network through a VolP
gateway and/or a PBX (Patent [7]). We have developed a novel, simple method for a dual-mode

device to register with alocation registrar the device’s E.164 number and | P address (Patent [8]).

e Performance Issues for IMS

By continuing PPEAU-I's work on WGSN, we have developed a mobile service platform using
proxy technology [C.11], and a caching mechanism in I-CSCF of UMTS IP multimedia subsystem
(IMS) [C.12]. Then we developed a GPRS-based WLAN authentication and auto-configuration for
WGSN [C.13]. We further investigated the IMS authentication defined in 3GPP, and proposed an
one-pass GPRS and IM S authentication procedure for WGSN. We developed the first connection
failure detection mechanism of UMTS charging protocol [C.16], and the first checkpointing
schemes for UMTS mobility database failure restoration [C.25]. We collaborated with ITRI to
develop the first CORBA-based OSA service platform in Taiwan [C.18], devised the first credit
alocation algorithm for UMTS services [C.19], and consistent wireless data access agorithms
[C.36,C.37].We proposed a serving radio network controller relocation for UMTS al-IP network

9



[C.20], investigated the impact of mobility on UMTS mobile telecommunications networks [C.21,
C.23,C.24, C.26], and invented a novel random number generation for excess life of mobile user
residence times [C.22,C.25]. We developed a fast identity-based cryptosystem mechanism for
end-to-end mobile security [C.27] and applied this mechanism for SM S end-to-end security [C.28].
We designed and implemented a UMTS session management tool for he user equipment [C.29],
and proposed new schemes for frame synchronization for UMTS HSDPA [C.30]. We aso
investigated IP connectivity for gateway GPRS support node [C.31].

o Broadband Wireless Access

In [C.15] and [C.16] we proposed origina overflow control schemes for UMTS high speed
downlink packet access. We are the first research team to identify and attack this problem. In
[C.47], we have developed an adaptive mechanism for soft handover in OVSF WCDMA systems.
We are the first group to identify the importance of managing OV SF codes in WCDMA systems,
which has significant impact on the utilization of the system. Several strategies, such as leftmost
and crowded-first schemes, were proposed. [C.52] [C.53]. These works have been used and cited
by several other researchers. In terms of access networks, we have analyzed performance of
multi-piconet Bluetooth networks. New analytical methodol ogies were developed, which can more
accurately predict Bluetooth network performance. In addition, new enhancements to IEEE 802.11
access control MAC protocol have been proposed. A new multi-chain scheme was proposed to
reduce packet collision probability. These pioneer works have been published in pritigeous journals
such as IEEE Journal on Selected Areas in Communications and |EEE Transactions on Vehicular
Technology [C.49, C.51, C.54]. In [C.55], we have further proposed a Multi-rate wireless Fair
Queueing (MR-FQ) agorithm which allows a flow to transmit at different rates according to its
channel condition and lagging degree. MR-FQ takes both time and service fairness into account. It
not only guarantees fairness and bounded delays for packet flows but also increases the overall
system throughput. In [C.67], we have showed how to integrate SIP and 802.11e to conduct call
admission control and resource reservation to support VolP’s QoS in IEEE 802.11e WLANs. We
have also suggested some adjustments and MAC enhancements to 802.11e to facilitate VolP

traffics over WLANS. This work received the Best Paper Awards in NCS 2005. In [C.68], we have
10



also proposed a Fast Handoff Mechanism for IEEE 802.11 and IAPP networks, which can
significantly reduce wireless handoff latency in IEEE 802.11 WLANS.

o Ad-Hoc and Mesh Networks

In [C.48] and [C.56], we have proposed multi-channel MAC protocols for multi-hop ad hoc
networks. We proposed a novel MAC protocol with on-demand channel assignment for multi-hop
ad hoc networks [C.48]. We have developed an efficient MAC protocol for multi-channel mobile ad
hoc networks based on location information [C.56]. Then an efficient reliable broadcasting protocol
for wireless mobile ad hoc networks has been developed [C.57]. In [C.64], we have proposed
several cluster-based semi-asynchronous power-saving protocols for multi-hop MANETs. We
showed how to cluster neighboring hosts such that synchronous power-saving protocols can be
adopted within individual clusters, and asynchronous power-saving protocols can be adopted
between clusters. New analytical method to evaluate the expected throughput of a given routing
path was developed in [C.63], which assumes that hosts move following the discrete-time,

random-walk mode!.

o Ad Hoc networks and WLANS

We proposed a hybrid routing method that combines the advantages of Hierarchical Routing Tree
(HRT) and Ad-hoc On-demand Distance Vector (AODV) routing for multi-hop wireless LANs
[C.38]. We proposed a mobility support for mobile host roaming between WLAN and GPRS
networks via a handoff decision model to reduce the latency [C.39]. A power-saving method for
WLAN isaso developed [C.40]. A ring based information collection architecture were presented to
improve the power efficiency for wireless ad hoc sensor networks [C.42]. A two-phase localization
algorithm was also developed for location sensing in wireless sensor networks [C.43]. In wireless
Internet applications, we proposed a web content adaptation model which is formulated as a
linear multi-choice knapsack problem [C.41]. A dynamic programming method was designed for

solving it.

11



4. A SUMMARY OF THE POST-PROJECT PLAN (IF THERE ARE ANY PLAN OR BUDGET

ADJUSTMENT FOR FY 2006, PLEASE PROVIDE DETAILED DESCRIPTION AND ASSOCIATION
WITH THE PROJECT IN APPENDIX I)

e The3rd Year:

(2) We will study how the al-IP core network can connect to WiMAX, and investigate service |IOT
related issues. (2) We will develop a Media Independent Handover and a Seamless Handover
mechanism for 802.16e Networks. (3) A P2P platform for device-to-device communications will be
also developed. This platform will support device/luser authentication using telephone numbers,
email addresses, and other popular user identifiers, such as Skype and MSN user identifiers. (4) We
will continue on developing multi-channel protocols for wireless mesh networks. Both
single-interface and multi-interface models will be derived. (5) We will design a cross-layer
multi-path routing protocol integrated with novel medium access scheme and channel assignment
scheme. (6) We will continue our work on developing ad hoc network based mobile Vol P services.

Based on our prototype, we will complete the implementation of the platform.

® The4th Year:

(1) We will transfer the enhanced WGSN prototype to the domestic industry; we will complete
WGSN VolP platform tailored for university education. (2) A novel location-based web access
control mechanism will be developed; (3) Tracking and sensing applications will be developed on
our sensor network platform. (4) We will analyze our work on developing multi-channel protocols
for wireless mesh networks. (5) We will implement our work on multi-path routing protocols over
multi-channel mesh networks. (6) We will analyze our work on ad hoc network based mobile VVolP

services.

e the Description of Adjusting Budget and Plans of FY 2006

FURY LK) 21 Y R P 8 £
B b g FBOp g
_— B, B B
g j L5
PR 1,835,000 7 %I%I?J'F 1,035,000 & (L 1)

12
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L. Fl’mu%j@g 1,835,000 7+ » AP FE EG 1,035,000 7 ; E 8% 800,000

2. ISP 40000 7 BBRIED 07 » 2 1 240000 7 4L 9h
TR [:E&[ G T #ERAR1EE 300,000 7+
3. B S 9145 4,350,000 RIS 6,003, 072 7 P
800,000 ﬁﬂu EENE f J}Lf_‘jl ER O 1T R @76 ==
AP

(1) 1 TR A O 2R 872 ARSI > RS RIER, 2,266 240N
52%4 % .@.Eﬁ* EVF'L 5, 604 T RARIEL 17,604 T o
1 I& u [
° e £ 57,000%9.5=541,500 ; 59000%2.5=147,500
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59, OOO*O 06%2.5=8,850

L EF ¢ 41,340
T 813072

5. INTERNATIONAL COOPERATION ACTIVITIES (OPTIONAL)

e Collaborate with France Telecom and INT to establish inter-operability for SIP Vol P.

e Collaborative research issuesinclude SIP Mobility, Peer-to-Peer Voice over IPand IMS
Application Server.

¢ Founded by STIC Asia Programme of Franch Government. Will receive 400,000NT per year for

two years.

13



III. STATISTICS ON RESEARCH OUTCOMES OF THIS PROJECT (Form 3)

! Indicate the number of items that are significant. The criterion for “significant” is defined by the PIs of the program. For
example, it may refer to Top journals (i.e., those with impact factors in the upper 15%) in the area of research, or
conferences that are very selective in accepting submitted papers (i.e., at an acceptance rate no greater than 30%).
Please specify the criteria in Appendix IV.

2Indicate the number of citations. The criterion for “citations” refers to citations by other research teams, i.e., exclude
self-citations.

3 Refers to the workshop and conferences hosted by the program.

“Includes Laureate of Nobel Prize, Member of Academia Sinica or equivalent, fellow of major international academic
societies, etc.

®Refers to industry standards approved by national or international standardization parties that are proposed by PIs of the
program.

6 Refers to research outcomes used to provide technological services, including research and educational programs, to
other ministries of the government or professional societies.

DoMEsTIC/ . TECHNOLOGY
LISTING ToTAL SIGNIFICANT CITATIONS?
INTERNATIONAL TRANSFER
D: 0
JOURNALS 57 33 54
I. 57
PUBLISHED D: 3
CONFERENCES 11 4
ARTICLES I: 8
TECHNOLOGY
0 0
REPORTS
D: 3
PENDING 6 6
I: 3
PATENTS
D: 4
GRANTED 4 4
I: 0
COPYRIGHTED
ITEM
INVENTIONS
D:6
ITEM 8
WORKSHOPS/ I: 2
CONFERENCES® D:526
PARTICIPANTS 726
1:200
TRAINING COURSES HOURS 62 62
( WORKSHOPS/
CONFERENCES ) PARTICIPANTS 360 360
HoNORS/ D: 20
4 23
AWARDS I: 3
PERSONAL KEYNOTES GIVEN 3 D: 3
ACHIEVEMENTS BY PIS I: 0
EDITOR FOR D: 3
21
JOURNALS I: 18
ITEM
TECHNOLOGY
LICENSING FEE
TRANSFERS
ROYALTY
INDUSTRY
= ITEM 0 0
STANDARDS
TECHNOLOGICAL ITEM - = =
6
SERVICES SERVICE FEE - - -
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IV. LIST OF WORKS, EXPENDITURES, MANPOWER, AND MATCHING SUPPORTS FROM THE PARTICIPATING INSTITUTES (FormM 4)

Seria No.:

NSC 94-2752-E-009 -005- PAE

P

Program Title: Beyond-3G All-IP Wireless Network Technologies(iz — (X = IP £ f54

T 9)

Expenditures (in NT$1,000) Manpower (person-month)
Research Item ) Seminar/ Matching Supports from
Major tasks and Project- Cost for Research/ L )
(Include sub o Conference- Principal Supporting the Participating Institutes
_ objectives Salary related |Hardware &| Total Consultants | Teaching Total | . _ )
projects) related Investigators Staff (in English & Chinese)
expenses Software Personnel
expenses
1. ICL/ITRI
NTD$1,000,000
1 stem
Sy . 2. JRC NTD$ 1,392,000
design of 4452687 157525 644.265 15323177 | 6577.653 48 0 337 19 404 3. NTPNTD$ 8,024,564
B3G core .
4. NTP International
Sub-Project3: networks .
Cooperation
Beyond-3G
& NTD$1,613,570
All-IP
Wird Broadband
ireless .
wireless 1. 111 NTD$1,000,000
Network accesS 2,671.612 94,515 386.559 793.906 3,946.592 29 0 203 12 244 2. Intel Donation
Technologies NTD$1,000,000
3. Applications
and services 1. JRC NTD$1,200,000
1,781.075 63.010 257.706 529.271 2,631.061 19 0 135 8 162
in B3G 2. Intel NTD$60,000
networks
SUM 8,905.374 315.049 1,288.529 2,646.354 13,155.306 96 0 675 39 810
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V. APPENDIX I

DESCRIPTION OF BUDGET AND PROJECT ADJUSTMENTS FOR FY 2006
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VI. APPENDIX II

1. PUBLICATION LIST (CONFERENCES, JOURNALS, BOOKS, BOOK CHAPTERS, etc.)

Journal papers

[C.]] Y. Fang, P. Lin, and Y. -B. Lin, Mobility and Resource Management, |IEEE Wireless
Communications, 11(4): 4-5, 2004.
[C.2] S-R. Yang, and Y .-B. Lin, Modeling UMTS Discontinuous Reception Mechanism. |IEEE

Transactions on Wireless Communications, 4(1), 2005.
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[C.3]

[C4]

[C.5]

[C.6]

[C.7]

[C.8]

[C.9]

[C.10]

[C.11]

[C.12]

[C.13]

[C.14]

Y.-B. Lin, Per-user Checkpointing for Mobility Database Failure Restoration. |[EEE
Transactions on Mobile Computing, 4(2): 189-194, 2005.

Y.-R. Haung, and Y.-B. Lin, A Bandwidth-on-demand Strategy for GPRS. |IEEE
Transactions on Wireless Communications, 4(4): 1394-1399, 2005.

M. Fang, and Y.-B. Lin, Mobility Management and Signaling Traffic Analysis for
Multi-tier Wireless Mobile Networks. IEEE Transactions on Vehicular Technology, 54(5):
1843-1853, 2005.

S-Y. Wang, and Y.-B. Lin, Wireless Internet Simulation Using NCTUns 2.0: An
Innovative Network Simulator and Emulator. Wireless Communications and Mobile
Computing, 5(8): 89-916, 2005.

H.-N. Hung, Y .-B. Lin, M. -K. Lu, and, N. -F. Peng. A Statistic Approach for Deriving the
Short Message Transmission Delay Distributions. |EEE Transactions on Wireless
Communications., 3(6): 2345-2352, 2004.
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A ‘ - 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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IX. APPENDIX V: SELF-ASSESSMENT ( Meeting Time : 2006/2/15 12:00 - )

Proiect TiTLE: Beyond-3G All-IP Wireless Network Technologies

ASSESSMENT SUBJECT

SCORE
(1~5, Low TO HIGH)

Importance & Innovation of the Project’s Major Tasks 5
w
(8]
Z |Clarity and Presentation of the Report 5
%
2
E Viability of the Project’s Approaches & Methodologies 5
-]
n
= Principle Investigator’s Competence for Leading the Project 5
e
5
g Interface & Integration with the main project 4
=
e
§ Interface & Integration with other Sub-Projects 4
o
Manpower & Expenditures 5
{f » Contribution in Enhancing the Institute’s International Academic Standing 5
(6] -
a & |Impact on Advancing Teaching or on Technology Development 4
OVERALL 42
Project Reviewer’s Signature: % E¥, CEO, Go-Anywhere
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REVIEWER'S COMMENTS & SUGGESTION:

REF | P FE F' Jﬁ“ A Bl E J”FF* fifl [JU['+4¥T‘YF[JFJJ:QJFI'§ J H FrElp . E | B ARy R A
R R LR SRS B -

PRINCIPAL INVESTIGATOR’S FEEDBACK: (AVAILABLE)

b Y ) » WiMax Core Network £ i % 7 [E1fi> VoIP e R TR T FHVE]

(B

SE—

Project Reviewer’s Signature: % H#¥ , CEO, Go-Anywhere
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SELF-ASSESSMENT ( MEETING TIME : 2005/12/16 12:00- )

PROGRAM TITLE: Beyond-3G All-IP Wireless Network Technologies

SCORES

ASSESSMENT SUBJECT
(1~5, Low TOHIGH)

Importance & Innovation of the Program Major Task 5

& |Program Report Redaction 5

Z

%

O |Viability of the Program Approaches & Methodologies 4

i

o

ﬁ |Principal Investigator’'s Competence for Leading the

= 5

L

'_

z |Program

o}

©)

0

Z |Interface & Integration between Overall & Sub-Project(s) [NA

&

&£

a |[Interface & Integration among All Sub-Projects NA
IManpower & Expenditures NA

Contribution in Enhancing the International Academic

o
3 5
{0 Standin
o g
%
=
% Impact on Advancing Teaching or on Technology
e 5
a
Development
OVERALL
Program Reviewer’s Signature: Prof. Lui Sha, Prof. UIUC




