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Abstract — In 3G UTRA TDD, closed loop power control is used
as an inner loop power control technique for downlink DPCHs
(dedicated physical channels) in the 3.84 Mcps option, and both
uplink and downlink DPCHs in the 1.28 Mecps option. In the
current closed loop power control, transmit power is generally

updated at the frame/sub-frame rate, using a semi-static step size

(1,2, or 3 dB). Such a slow transmit power update by a given step
size may not be enough to cope with dynamically changing
environments, so that the performance of the closed loop power
control is degraded. In this paper, we propose an enhanced
closed loop power control technique for UTRA TDD, which
adapts the step size according to relative pathloss (or power)
measurements at the transmitter side. We show that the link-level
performance of the proposed power control can be significantly
better than the existing closed loop power control. The largest
gains are obtained for slow and moderate fading channels.

[. INTRODUCTION

3G UTRA TDD (Third Generation UMTS Terrestrial Radio
Access Time Division Duplex) uses a hybrid time division and
code division multiple access scheme. In TDD, multiple user
communications are sent over a shared frequency spectrum in
both uplink and downlink. As specified in the 3GPP
specifications [1], UTRA TDD consists of two options: 3.84
Meps option and 1.28 Mcps option. For DPCHs (Dedicated
Physical Channels) in both options, quality based transmit
power control is used as a link adaptation method, such that it
adjusts the transmit power of the DPCHs in order to achieve a
desired quality of service with minimum transmit power, thus
limiting the interference level in the system. The transmit
power control can be divided into two processes operating in
parallel: inner loop power control and outer loop power
control. The inner loop is to keep the received SIR (Signal-to-
Interference Ratio) of DPCHs as close as possible to a target
SIR value. The outer loop sets the target SIR for the inner loop,
based on quality estimates like BLER (Block Error Rate) of the
transport channel(s) associated with the DPCHs. In [10], an
outer loop algorithm is discussed. Here we focus on the inner
loop power control. One scheme to implement the inner loop
power control is an SIR-based closed loop power control
applied to downlink DPCHs for the 3.84 Mcps option and both
uplink and downlink DPCHs for the 1.28 Mcps option. The
current TDD closed loop power control typically operates at a
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frequency of 100 Hz and 200 Hz in the 3.84 Meps option ap {'
1.28 Mcps option, respectively. When channel conditions are

highly dynamic, the closed loop power control with the rathe

slow power control update rate for the UTRA TDD may not be.

able to cope with the dynamic channel conditions fast enough,

As a result, the performance of the closed loop power contro]
will be degraded. Accordingly it is highly desirable to develop
a power control algorithm being capable of fast adapting to
channel conditions. In [2], it was shown that the performance
of downlink closed loop power control could be improved by
signaling the difference between measured SIR and target SIR,

In this paper we present an enhanced closed inner loop

power control technique for the UTRA TDD, called
“Pathloss-aided closed loop transmit power control’”, It

exploits the UTRA TDD characteristics: channel reciprocity

between uplink and downlink and usage of a training
sequence at a fixed transmit power level within specific

timeslots like P-CCPCH (Primary-Common Control Physical

Channel) [3]. Multi-path propagation conditions are discussed

based on the 3GPP standard [7]. In addition, link-level

. . . . . . -
simulations are carried out over the various multi-path fading

conditions, in order to evaluate the current closed loop power
control and proposed scheme.

II. UTRA TDD INNER LOOP POWER CONTROL

The inner loop power control schemes for DPCHs in UTRA
TDD fall into two categories: open loop power control and
closed loop power control.

A Open loop power control

Open loop power control uses the received power
measurement of a reference channel which is transmitted on a
regular basis with known transmit power. In 3.84 Mcps TDD,
uplink dedicated physical channels are dynamically power
controlled by open loop control [4]. P-CCPCH (or other
beacon channels) is used for the pathloss measurement. In
addition to the pathloss estimate, the UE uses power-control
related parameters to determine the transmit power required to
achieve the target quality. The parameters are signaled by the
UTRAN and include the uplink interference, the target SIR
from the outer loop, a weighting factor, and a constant value.
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Due to the channel reciprocity bctweep downlink and uplink
in UTRA TDD, the open l.oop control is capable of tracking
pmpagation channel variations. In pa.rtlcjular when the delay
petween the power-controlled transmission and the pathloss
measurement is small, the open loop control can quickly
compensate for fading _cham]els. The dra\vbagk of the open
Joop control is that it is affected by errors in the absolute
power level measurement and power setting [5]. The errors are
caused mainly due to the non linear RF amplifier in the
transmitter and receiver. However some of the errors can be
compensated by using an outer loop power control [6].

B. Closed loop power control

Closed loop power control makes use of feedback
information, called “TPC command”, signaled from the
receiving station of the communication link. The closed loop
is employed for downlink dedicated physical channels in 3.84
Mcps TDD and both uplink and downlink dedicated physical
channels in 1.28 Mcps TDD. In both TDD options, the
receiving station generates TPC commands indicating either
“power up” or “power down” according to comparison
between SIR measurement of dedicated channels and a target
SIR value. At the transmitting station, depending on the
received TPC command, the transmit power of dedicated
physical channels is adjusted by a pre-defined step size taking
the value of 1, 2, 3 dB. For a given closed loop power
controlled link, the step size is a CCTrCH (Coded Composite
Transport Channel) specific parameter and semi-static.

In UTRA TDD, the closed loop power control is performed
ona CCTrCH basis such that the individual TPC command is
paired with at least one power controlled CCTrCH. Pairing of
TPC command(s) and power controlled CCTrCH(s) is
determined by the RNC (Radio Network Controller) and
signaled to the UE and NodeB. In general, the closed loop
power update rates per CCTrCH in 3.84 Mcps TDD and 1.28
Mcps TDD are 100 Hz and 200 Hz, respectively, which are
slow compared to 1500 Hz in UTRA FDD. Furthermore, in
the case that either the power controlled link transmission or
the TPC command carrying link transmission is paused, the
closed loop power control operates at a further slower rate.

Due to the use of a fixed step size and the slow update rate
for the closed loop power control in UTRA TDD, a short-term
dynamic range of the transmission power step would be
limited. Table 1 shows the maximum transmission power step
range after receiving 5 TPC commands, which is given by the
standard [7]. Here a TPC command group is a set of TPC
command values derived from a corresponding sequence of
TPC commands of the same duration.

Table 1. Closed loop power control range in UTRA TDD

Transmitter power control range after
Step size 5 equal TPC command groups
“Up” “Down’”’
1 dB +4 <=P <= +6 6<=P<= -4
2 dB +8<=P<= +12 | -12<=P<= -8
3dB +12<=P<=+I18 | -1§<=P <= -12

[1I. MODELING OF PROPAGATION CONDITIONS

It is assumed that for the performance analysis of UTRA
TDD power control schemes we consider propagation
conditions for multi-path fading environments such that the
average power level of each propagation channel case is equal
to zero in dB. The rationale for this assumption is that the
inner loop power control schemes used for UTRA TDD (FDD
as well) can fairly well overcome slow fading propagation
conditions [8]. In particular we focus here on the multi-path
propagation conditions specified in the 3GPP standard [7].
Note that the performance requirements in the standard are
specified under multi-path fading conditions. Table 2 shows
examples of such propagation conditions. All taps have
classical Doppler spectrum. Figure 1 shows channel power
patterns for the Case | channel and ITU Vehicular A channel
(VA 30) with 30km/h, respectively. It is observed that the
channel power can considerably fluctuate by 20 — 30 dB,
depending on the propagation condition.

In addition, Table 3 presents the statistics of channel power
difference in dB between consecutive 10 msec spaced
intervals. It should be noted that in 3.84 Mcps TDD the closed
loop power control update occurs every 10 msec (per frame)
in a normal operation mode. We see that the statistics of the
channel power difference are different with different channel
conditions. This indicates that the current TDD closed loop
power control using a fixed step size can be enhanced by
adapting step size according to channel variations.

Table 2. Examples of propagation conditions for multi-
path fading environments

Case 1 Case 2
Speed 3km/h Speed 3 km/h
Relative Relative Relative Relative
Delay Mean Delay Mean
[ns] Power [dB] [ns] Power [dB]
0 0 0 0
976 -10 976 0
12000 0
ITU Pedestrian A ITU Vehicular A
Speed 3kim/h (PA3) Speed 30km/h (VA30)
0 0 0 0
110 -9.7 310 -1.0
190 -19.2 710 -9.0
410 -22.8 1090 -10.0
1730 -15.0
2510 -20.0

Table 3. Statistics of channel power difference between
consecutive 10 msec spaced intervals

Prop agthn Mean (dB) Variance (dB)
condition
Case | 1.5 1.3
Case 2 0.6 0.3
Case 3 3.2 4.0
VA 30 2.2 2.1
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Figure 1. Power in dB of multi-path fading channels

IV. PATHLOSS AIDED CLOSED LOOP
POWER CONTROL

In this section, we propose an enhanced closed loop power
control scheme for UTRA TDD, which enables the transmitter
to autonomously vary the step size in accordance to channel
variations. By using the downlink/uplink channel reciprocity
in UTRA TDD, relative pathloss measurements are used by
the transmitter to estimate the variations. The proposed
scheme can be described as follows:

Pk) =Pk =1)+ A (byye (k) APL(K)) (1
where P(k) is the transmit power level in dBm at the A" power
update. Aypc(brpe(k), APL(k)) represents the power control
step size in dB as a joint function of two variables, brpe(k) and
APL(k), denoting the transmit power control (TPC) command
and relative pathloss estimate, respectively, for the £ power
update. For simplicity of notation let us use brpetk )= 1 for
“power up” and bype(k) = -1 for “power down”. The relative
pathloss estimate, APL(k), is determined by

APL(k) = (e (k) + (1 - &)L, (k)) -

(2)
(eL(k=1)+(1-a)L,(k -1))

where L(k) is the most recent available pathloss estimate in dB
before the 4™ power update. It is assumed that the pathloss
measurement is based on a reference channel with known
transmit power, for example, P-CCPCH (or other beacon
channels) used in UTRA TDD. Here the pathloss
measurement is implemented by subtracting in dB the
received measured P-CCPCH power from the reference P-
CCPCH transmit power. Lyk) is the long-term average
pathloss in dB. 0<a <1 isa weighting factor, which may be
determined according to radio channel condition and the
delay, expressed in timeslots, between the reference P-CCPCH
timeslot and the power controlled timeslot(s). It should be

noted that although absolute pathloss measurement generaj)
suffers from a systematic measurement error, the error can he
eliminated when relative pathloss measurements are used,

Figure 2 provides a flowchart of step size determination j
the transmitter. This is an example of a  possibla
implementation of Equation (1). As a response to the received
TPC command, the transmitter does either increase op
decrease its transmit power level, as in the current closed logy
power control. However the step size for the power adjustmeng
with the proposed scheme is varied based on the relative
pathloss estimate. In case where the channel varies in
direction opposite to the corresponding TPC command such
that bype(k) = 1 and APL(k)<0 or brpc(k) = -1 and APL(k)>(,
the transmit power is adjusted by a minimum step size, Ayin
For the sake of simplicity, integer-valued step sizes g
considered here.

]
Receive , Estimate I
TPC command relative pathloss |
|
I

If brec(k) = 1 e

Yes

B

Yes Yes
Apc(h)=A,,,

Figure 2. Flowchart of step size determination for the proposed
closed loop power control

v '
A (k)=. APL(kﬂ] [ﬁ(m:wum] Arpc (k) =~ f 8

Since in the proposed scheme the transmitter varies the step.
size autonomously, the proposed scheme does not require

additional feedback signaling bandwidth, as compared with

[2]. However a reference physical channel is necessary for

changing the step size. Taking into account the current 3G

standards, the proposed scheme can be applied to uplink
DPCHs for UTRA TDD and TD-SCDMA (Time Division-
Synchronous Code Division Multiple Access) [11].

V. PERFORMANCE ANALYSIS

In this section, performance analysis of the current closed
loop power control and proposed scheme is provided based on
link-level simulations over various propagation channels.
Table 4 lists the link-level simulation assumptions. Figure 3
depicts the timeslot configuration considered for the
simulations.

2228
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Table 4. List of link-level simulation assumptions

Parameter Assumption/Explanation
Chip rate . 3.84 Mcps
Number of Information .
data bits per transport 512 bits
channel

100 Hz (10 msec per update)

| channel
Power update rate

Number OfCOdeSémd 7 codes and | timeslot per
timeslots allocated to frame

Turbo coding with 4 turbo
decoding iterations and Max-
log MAP for SISO decoder

-
Puncturing rate 0%
Modulation QPSK
Channel estimation Tdeal
pChannel con

Channel coding

] MMSE multi-user detector
Receiver (MUD)
Outer loop TPC Off
Tx diversity Off

Propagation condition Case 1, Case 2, and VA 30
TPC command error rate 5%

e (NA)y'frame ——ple——— NPframe ———
TS TS TS TS TS|TS TS TS TS TS

Mo #a W5 |M R 13 #14 #15

Power controlled timeslot

:l TPC command carrying timeslot

] Reference channel (P-CCPCH) timeslot
Figure 3. Timeslot configuration for power control simulations

The simulation results are summarized in Figures 5-7.
Figures 5-6 are for mobile speed of 3km/h, while Figure 7 is
for 30 km/h. Note that UTRA TDD is typically intended for
applications in pico and micro cell environments with high
density traffic and indoor coverage [9], implying low or
moderate mobile speed environments. Figure 5 shows that in
the existing closed loop using a fixed step size, the
pe.rfonnance with a large step size (2 dB or 3 dB) is better than
with the 1 dB step size under Case 1 channel. Under the same
channel condition, the proposed pathloss aided closed loop
power control provides a significant gain (more than 3 dB at
BLER of 0.01) over the current closed loop using an optimal
step size for the given channel. The performance advantage of
th-c proposed power control scheme may be illustrated by
Figure 4 presenting a sample distribution function of relative
pathloss estimate reflecting the channel characterizing Case 1.

2229

From Figure 4 and 5, it appears that as the propagation
conditions dynamically vary in time, the proposed scheme is
capable of adapting to the channel variations by adaptively
changing the step size.

Similarly, Figure 6 shows that the proposed scheme
outperforms the current closed loop using any fixed step size
in Case 2 channel. Figure 7 presents the performance results
over ITU vehicular A channel with a speed of 30 km/h. From
the figure, it is observed that the performance of the proposed
scheme is better than that of the current scheme. In addition, it
can be scen that in the casc of the current scheme, the
performance with 1 dB step size is better than with 2 and 3 dB
step sizes, respectively. Note however that the type of
propagation channel is not known at the transmitter, so in
addition to adapting to the variations in channel conditions,
the proposed scheme adapts to changes in the propagation
environment, i.e. whether the conditions reflect Case 1, 2 or 3,
or any other propagation model.
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Figure 4. Distribution of relative pathloss in dB in Case 1
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Figure 5. Block error rate vs. Tx power (dBm) for the existing
closed loop TPC and proposed closed loop TPC under Case 1
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VI. CONCLUSIONS

In this paper, we have discussed the closed loop power
control in UTRA TDD and proposed an enhanced (pathloss
aided) closed loop power control scheme. The proposed
scheme utilizes channel reciprocity and relative pathloss
measurement to determine the power control step size, so that
it can cope with rapid channel changes.

We studied the propagation channels specified in the
standard and presented link level simulation results for the
proposed power control scheme covering the various
propagation channels. The simulation results show that the
proposed closed loop power control scheme can offer
substantial gains in the required transmit power over the
current UTRA TDD closed loop power control scheme These
gains lead to significant improvements in TDD system
capacity, in particular for slow and moderate fading channels.
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Ebrahim Saberinia, Ahmed H. Tewfik, University of Minnesota, USA
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Mohamad Aoude, Robert A. Vallet, ENST, France

4. On the Effects of User Mobility on the Uplink of an OFDMA System ... 1433

Dirk Galda, Hermann Rohling, Technical University Hamburg-Harburg, Germany;
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Robert Novak, Witold A. Krzymien, University of Alberta/TRLabs, Canada

Session 6G: Packet Scheduling 1

1. Adaptive Rate Control Scheme for Handoff and Its Performance Evaluation in Mobile Multimedia Networks ......... 1445
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John A. Copeland, Georiga Institute of Technology, USA

2. Scheduling Methods with Transmit Power Constraint for CDMA Packet Services ... 1450
Jung-Ho Yoon, Min-Joung Sheen, Sin-Chong Park, Information and Communications University, Korea
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4. Dynamic Packet Scheduling for Wireless Channel with Varying Capacity ...............o 1459
Liang Zhang, Tony T. Lee, The Chinese University of Hong Kong, Hong Kong
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Neelesh B. Mehta, Broadcom, USA;
Zoran A. Kostic, Thomson Multimedia, USA;
Moe Z. Win, MIT, USA
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1. An Adaptive RTS/CTS Control Mechanism for IEEE 802.11 MAC Protocol ... PP 1469
Huei-jiun Ju, Izhak Rubin, Yen-Cheng Kuan, University of California, USA

2. Field Trial Results at DLC Layer of a HiperLAN/2 Prototype ............coooiiiiii 1474
Romain Rollet, Corinne Rosier, Herve Bonneville, Christophe Mangin, Mitsubishi Electric ITE-TCL, France

3. Performance of IEEE 802.11b Wireless LAN in an Emulated Mobile Channel ... 1479
Christopher Steger, Predrag Radosavljevic, I. Patrick Frantz, Rice University, USA

4. Energy-Efficient Interference Avoidance for Interconnected Bluetooth Personal Area Networks .....................oees 1484
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Poster Session 6: Wireless Networks & WLAN

L. Mobility Management in AI-IP Two-Tier Cellular Networks ...............cccoommmm e 1493
Bor-Jiunn Hwang, Van Nung Institute of Technology, Taiwan;
Jung-Shyr Wu, National Central University, Taiwan;
Wang-Hsing Hsu, Van Nung Institute of Technology, Taiwan
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Yu Yuhai, Zhang Ping, Beijing University of Posts and Telecommunications, China
3. An Adaptive Hierarchical Mobile IPv6 with Route Optimization ........................cccoooiorir 1502

Seung-Hee Hwang, Korea University, Korea;
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Youn-Hee Han, Samsung AIT, Korea;
Chong-Sun Hwang, Korea University, Korea
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Using ID-Based Cryptographiy ... 1507
Byung-Gil Lee, Hyun-Gon Kim, Sung-Won Sohn, ETRI, Korea;
Kil-Houm Park, Kyungpook National University, Korea

5. Generic System Architecture for 4G Mobile Communications ......................cccoooooiiii oo 1512
Vangelis Gazis, Nikos Housos, Athanassia Alonistioti, Lazaros Merakos, University of Athens, Greece

6. A Fuzzy-Based Dynamic Channel Borrowing Scheme for Wireless Cellular NetWorks ..............coooiiooo o 1517
Yao-Tien Wang, National Central University, Taiwan

7. An Enhancement Scheme for TCP over Mobile Ad hoc NetWorks ............coooooo 1522
Jin-Hee Choi, See-Hwan Yoo, Chuck Yoo, Korea University, Korea

8. Mobile Cluster based Call Admission Control in Wireless Mobile NetWOrKS ..............ooom oo 1527

Jeong-Jae Won, Eui-Seok Hwang, Hyong-Woo Lee, Choong-Ho Cho, Korea University, Korea
9. Transmission Control for Wireless Networks with Inaccurate Channel Conditions:
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Xiang Duan, Zhisheng Niu, Junli Zheng, Tsinghua University, China
10. Applications of Delegation Schemes for Securing Future Reconfigurable Terminals ......................................... 1536

Chan Yeob Yeun, Georgios Kalogridis, Gary Clemo, Toshiba Telecommunications Research Laboratory, England
11. Evaluation of Wireless System with Connection/Connectionless Mixed Multicast Protocol
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Atsushi Takahashi, Takeshi Hattori, Sophia University, Japan

12. Efficient Radio Network Optimization ...............coooiiii e 1546
Yun Sik Kim, Hyun-Meen Jung, KT, Korea

13. Determination of Fragmentation Size in Wireless SyStem ................oooooiiiii 1550

Yeong-Hyeon Kwon, Dong-Jo Park, Sang-Min Lee, Mi-Kyung Oh, Korea Advanced Institute of Science and Technology, Korea
14. A Unit with Functions of Spectrum Monitoring, Self-Excitation Detection
and Isolation Degree Test for Wireless Relay Station ................coooooooi i 1554
Sujian Zhao, Xin Su, Chu Zhang, Yan Yao, Tsinghua University, China
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Chung Gu Kang, Korea University, Korea

17. Flexible Linearity Profile Low Noise Feedfroward Amplifiers for Improving Channel Capacity .......................... 1567
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gession 7A: Equalization/Channel Estimation 2

1. Adaptive Prediction Iterative Channel Estimation for OFDM Signal Reception

in a Frequency Selective Fading Channel ... 1576
Shinsuke Takaoka, Fumiyuki Adachi, Tohoku University, Japan

2. Pilot-Aided Channel Estimation for OFDM/OQAM .........oiuiiiuiiinitiit i 1581
Jean-Philippe Javaudin, Dominique Lacroix, France Telecom R&D, France;
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2. Joint Compensation of IQ Imbalance and Phase NOise ... 1605
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4. Design of Simplified Receivers for Space-Time Bit-Interleaved Coded Modulation Systems ...............ccoiiiiiei 1614
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1. Matched-Filter Based Iterative Soft Decision Interference Cancellation

Employing the Distribution of Interference ... 1619
Jurgen F. Roessler, Johannes B. Huber, University Erlangen-Nuremberg, Germany

2. Field Experiments on Multipath Interference Canceller Associated with AMC in HSDPA ... 1624
Takahiro Asai, Kenichi Higuchi, Mamoru Sawahashi, NTT DoCoMo Inc, Japan

3. Iterative Soft Sequential Estimation Aided Differential Acquisition of m-Sequences ... 1629

Lie-Liang Yang, Lajos Hanzo, University of Southampton, UK

4. Performance Analysis of Simple Transversal-filter-based Multipath Interference Canceller
with Analytically Derived Tap Coefficients for Reverse Link of Multicarrier DS-CDMA Systems .......................... 1634
Yoshihiko Asano, Fujitsu Laboratories Ltd., Japan;
Yoshimasa Daido, Kanazawa Institute of Technology, Japan

5. Cancellation Accuracy in CDMA Pilot Interference Cancellation ..................oo 1639
Shimon Moshavi, Daniel Yellin, Yoni Perets, John S. Sadowsky, Intel Corporation, Israel

Session 7D: UWB

1. Performance of UWB Time-Hopping Spread-Spectrum Impulse Radio in Multipath Environments ...................... 1644
Guangrong Yue, Shaoqian Li, University of Electronic Science and Technology of China, China;
Lijia Ge, Chongqing Sinotel Digital Communications and Signal Processing Institute, China

2. Spectrum Control by Means of the TH Code in UWB SYSEEINS ..........oi iiniiiiiniiiiiii i 1649
Lorenzo Piazzo, University "La Sapienza," Italy;
Jac Romme, IMST GmbH, Germany

3. On the Performance of Bi-Phase Modulated UWB Signals in a Multipath Channel ... 1654
Woo Cheol Chung, Dong Sam Ha, Virginia Tech, USA
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Hideki Omote, Teruya Fujii, Japan Telecom Co., Ltd., Japan
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Session 7E: CDMA System 7

1. Joint PN Code Acquisition and DOA Estimation in Asynchronous DS-CDMA Systems ............... P 1667
Chiao-Yao Chuang, Xiaoli Yu, C. -C. Jay Kuo, University of Southern California, USA

2. Sequence Selection Scheme in DS-CDMA SyStems ... ... ..o 1672
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Ji Young Yun, Dan Keun Sung, KAIST, Korea

4. A Study on Synchronization'of Hybrid TDMA/Binary CDMA ... ... 1681

Ho Seong Ahn, CASUH Corp., Korea;
Sung Woong Ra, Chungnam University, Korea
5. A Design of High Speed Multi-Path Searcher Using Dual Scrambling Code Generators for WCDMA .................... 1685
Dacho Kim, YounOk Park, ETRI, Korea;
Whan Woo Kim, Chungnam National University, Korea
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1. Downlink Intercell Coordination for DS-CDMA Non Real Time Data .................ooooiiiiiiii 1689
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3. On Minimum Time Span Scheduling of Non-Real-Time Data in Uplink of DS-CDMA Systems ............................. 1699
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Deze Zhao, Helsinki University of Technology, Finland

4, User Satisfaction Models and Scheduling Algorithms for Packet-Switched Services in UMTS .............................. 1704
Nicolas Enderle, Bouygues Telecom R&D, France;
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5. Schedulers for 1xEV-DO: Third Generation Wireless High-Speed Data Systems .............................. 1710
ChingYao Huang, HueiYuan Su, National Chiao Tung University, Taiwan;
Stan Vitebsky, Pi-Chun Chen, Lucent technologies, USA
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W. Lilakiatsakun, Mahanakorn University of Technology, Thailand;
A. Seneviratne, University of New South Wales, Australia

2. New Flow Control Schemes of TCP for Multimodal Mobile Hosts ... 1720
Kazuya Tsukamoto, Yutaka Fukuda, Yoshiaki Hori, Yuji Oie, Kyushu Institute of Technology, Japan
3. Wireless TCP Model for Short-Lived FIowWSs ... e 1725

Sangheon Pack, Sungyong Ahn, Yanghee Choi, Seoul National University, Korea;
Seungmo Choe, KT, Korea

4. A New Method to Improve the Performance of TCP SACK over Wireless Links ........................ 1730
Jeng-Ji Huang, National Taiwan University, Taiwan;
Jin-Fu Chang, National Chi Nan University, Taiwan

5. Improving TCP Performance in Heterogeneous Mobile Networks .................... 1735
Chang-Jung Kao, Wanjiun Liao, Chin-Hei Chien, National Taiwan University, Taiwan;
Jen-Chi Liu, ITRI, Taiwan

Session 7H: WLAN/Ad Hoc Network 7— Routing

1. A Neighbor-Table-Based Multipath Routing in Ad Hoc Networks ................. 1739
Zhongbang Yao, Junfeng Jiang, Pingyi Fan, Zhigang Cao, Tsinghua University, China;
Victor O. K. Li, University of Hong Kong, Hong Kong

2. DL-GRID: A QoS Routing Protocol for Ad Hoe Networks ...............ooooiiiiiii 1744
Huey-Ing Liu, Yi-Yung Li, Fu-Jen. Catholic University, Taiwan

3. Multi-Rate Aware Routing Protocol for Mobile Ad Hoc Networks .................oiiiiiioiieie oo 1749
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4. Load-Aware On-Demand R'outing (LAOR) Protocol for Mobile Ad hoe Networks ..., 1753
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5. Lower Bound on Path Availability in Ad Hoc Network ... 1758
Dan Yu, Hui Li, Siemens AG, Germany

Poster Session 7: WLAN/Ad Hoc Network & Location Management

1. Service Discovery based on Multicast DNS in IPv6 Mobile Ad-hoe Networks ... 1763
Jaehoon Jeong, Jungsoo Park, Hyoungjun Kim, ETRI, Korea

2. A Novel Multiple Access Protocol for Mobile Ad Hoc Networks with Smart Antennas ... 1768
Jun Yang, Jiandong Li, Xidian University, China

3. A Study on Protocol, Implementation and Throughput Evaluation for Multihop Wireless LAN ;. i o as somvnen sxosvons 1773
Vasunori Owada, Kenichi Mase, Niigata University, Japan
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7. A Multiple Access Collision Avoidance Protocol for Multicast Service in Mobile Ad Hoe Networks ........................ 1793
Ki-Ho Lee, Dong-Ho Cho, KAIST, Korea
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10. Q-Bridge: A QoS Enabled Bridging Model for 802.11 Access POINt ...........oooooiiiie 1807
Ming-Chung Tang, Li-Ping Tung, Wei-Kuan Shih, National Tsing-Hua University, Taiwan

11. Improving the Efficiency and Fairness of Time-Spread Multiple-Access (TSMA) Using Adaptive P-Persistency ...... 1811

Jong-Hoon Youn, University of Nebraska at Omaha, USA;
Seungjin Park, Michigan Technological University, USA

12. Ad Hoc Routing for Cellular Coverage EXtension ............ooooiiiii e 1816
Ingo Gruber, Georg Bandouch, Technische Universitat Munchen, Germany;
Hui Li, Siemens AG, Germany

13. Routing Security and Data Confidentiality for Mobile Ad hoc INGEWOTKS v v v eimminios s wm bl 85 £330 5 malba 0 558550 1821
Keng Seng Ng, National University of Singapore, Singapore;
Winston K. G. Seah, Institute for Infocomm Research, Singapore

14. INK: Implicit Neighbor Knowledge Routing in Ad Hoc Networks ... 1826
Joon Yoo, Hong-Ryeol Gil, Chong-Kwon Kim, Seoul National University, Korea
15. A Decentralized Location-based Channel Access Protocol for Inter-Vehicle Communication ... 1831

Shanmukh Katragadda, Ganesh Murthy CNS, Ranga Rao MS, Mohan Kumar S, DaimlerChrysler Research Centre India Pvt Ltd.,
India;
Sachin R, Birla Institute of Science & Technology, India

16. Importance of Accurate Mobility Modelling in Teletraffic Analysis of the Mobile Environment .................coeeenn 1836
D.R. Basgeet, University of Bristol. UK;
J. Irvine, University of Strathclyde, Scotland;
A. Munro, M.H. Barton, University of Bristol, UK

Session 8A: Equalization/Channel Estimation 3

1. Iterative Cyclic Prefix Reconstruction for Coded Single-Carrier Systems

with Frequency-Domain Equalization (SC-FDE) ...........oooo s 1841
Taewon Hwang, Ye (Geoffrey) Li, Georgia Institute of Technology, USA
2. Low Complexity Turbo-like Decision Feedback Equalization for Broadband Wireless Single Carrier Systems .......... 1846

A. Koppler, A. Springer, Johannes Kepler University, Austria;
M. Huemer, University of Applied Sciences, Austria;
R. Weigel, Friedrich Alexander University, Germany
3. Adaptive MIMO Decision Feedback Equalization for Receivers in Time-Varying Channels ... 1851
Jihoon Choi, Korea Advanced Institute of Science and Technology, Korea;
Heejung Yu, Electronics and Telecommunications Research Institute, Korea;
Yong H. Lee, Korea Advanced Institute of Science and Technology, Korea
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5.

Iterative Channel Equalization for the Multicode DS-CDMA Downlink .................................................. 1857
Eric Hardouin, Christophe Laot, ENST Bretagne, France

A Novel Blind Adaptive Equalization in Time-Varying Channel with ISI ............................ REREEE B shmesmorn samnns nn 1862
Mi-Kyung Oh, Dong-Jo Park, Yeong-Hyeon Kwon, Korea Advanced Institute of Science and Technology, Korea
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1. LDPC Assisted Block Coded Modulation for Transmission over Rayleigh Fading Channels ................................. 1867
F. Guo, S.X. Ng, Lajos Hanzo, University of Southampton, UK )

2. Performance of LDPC Code Based D-BLAST SyStem ................ocouiiiuiiiee e, 1872
Eunok Lee, Jaebum Kim, Hyuncheol Park, Hyuckjae Lee, Information and Communications University, Korea

3. Block Length of LDPC Codes in Fading Channels ... 1876

Wei Wu, Sangjin Hong, Do-sik Yoo, State University of New York at Stony Brook, USA;

. Performance of Low-Density Parity-Check (LDPC) Code with UMP BP-Based Algorithm and

Quantizer on Rayleigh Fading Channels ...........................ooiiiiiii i 1881
Akinori Ohhashi, Tomoaki Ohtsuki, Tokyo University of Science, Japan
- An LDPC-Coded Spatial Multiplexing OFDMA System with Iterative Demodulation and Decoding ...................... 1886

Yun Hee Kim, Kwang Soon Kim, Sang Hyun Lee, Kyung Hi Chang, Electronics and Telecommunications Research Institute,
Korea

Session 8C: Interference Cancellation/MUD 2

- Recursive Vector Viterbi Algorithm for Multibeam Interference Cancellers .....................coo oo 1890
Satoshi Denno, DoCoMo Commumnications Laboratories. Europe GmbH, Germany
- Parallel Interference Cancellation Receiver Performance in the Presence of TDMA Interference .......................... 1895

Jukka Nuutinen, Kari Horneman, Kari Pajukoski, Nokia, Finland

- Performance of Parallel Interference Cancellation with Reverse-Link Synchronous Transmission Technique

for DS-CDMA System in Multipath Fading Channels with Imperfect Power Control .......................oiiiiiiii 1900
Seung-Hoon Hwang, Min-Seok Oh, Jin Sung Choi, LG Electronics, Korea;
Yong-Seok Kim, Keum-Chan Whang, Yonsei University, Korea

. Performance of the Multi-stage Variable Group Hybrid Interference Cancellation Scheme

with Timing and Phase EXTOrs ..............cooooooiiiiii i 1905
Kay Wee Ang, Witold A. Krzymien, University of Alberta, Canada
- Multirate SIC Receiver with Several Amplitude Estimation Methods for UMTS FDD Uplink ...l 1910

Isabel Barbancho, Ana M. Barbancho, Lorenzo J. Tardon, J. Tomas Entrambasaguas, ETSI de Telecomunicacion, Spain

Session 8D: Adaptive Modulation Coding (AMC) 1

1.

Proposal of Single Carrier OFDM Technique with Adaptive Modulation Method .......................oiiiii 1915
Hideo Kobayashi, Mie University, Japan;
Tadayuki Fukuhara, Hao Yuan, Yoshio Takeuchi, KDDI R&D Laboratories Inc., Japan

- Selection of Channel Coding for Low-Power Wireless SYSteImns .........................oo 1920
Claude Desset, Andrew Fort, IMEC, Belgium
. Path-Time Coding for Downlink Multi-User CDMA over Multipath Channels ................................. 1925

Chung-Lien Ho, Jwo-Yuh Wu, Ta-Sung Lee, National Chiao Tung University, Taiwan

- Space-Time Adaptive Detection in Turbo-Coded DS-CDMA Wireless Systems

over Rayleigh Fast-Fading Channels .................c.c..ooo.oiiiiiiiii i 1930
Walaa Hamouda, Concordia University, Canada;
Peter McLane, Queen's University, Canada

- Determining the Optimum Threshold Values of MCS Levels for Retransmission Packets in HARQ Schemes ............ 1935

Bang Chul Jung, Jae Kyun Kwon, Dan Keun Sung, KAIST, Korea

Session 8E: CDMA System 8

1

2.

. Radio Resource Metric Eéti'matipn for Wireless CDMA Communication Systems

Maximising Radio Resource UtIISAtioN ......................oo.ooiii oo 1940
Yeonwoo Lee, Stephen McLaughlin, University of Edinburgh, UK;

Sangboh Yun, Samsung Aq{/anced Institute of Technology, Korea

Spectrum Sharing for Frequency Hopped CDMA Systems with Overlaying Cellular Structures ........................... 1945

v Ericsson Exhibit 1014
Page 27




Li-Chun Wang, Kuan-Jiin Shieh, National Chiao Tung University, Taiwan

3tIA Generalized Processor Sharing Approach to Resource Allocation for QoS in MultiCode-CDMA Networks ............ 1950
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Vi Wu, Zhisheng Niu, Junli Zheng, Tsinghua University, China;
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1. Impact of Platform Motion on Soft Handover in High Altitude Platform IMT-2000 System ..................ooiinnn 1964
Song Liu, Zhisheng Niu, Youshou Wu, Tsinghua University, China
2. Design and Evaluation of a Handover Decision Strategy for 4th Generation Mobile Networks ... 1969

Wenhui Zhang, Juergen Jachnert, Klaus Dolzer, University of Stuttgart, Germany
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Muhammed Salamah, Fatma Tansu, Nabil Khalil, Eastern Mediterranean University, Turkey
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1. Location Based Services for Next Generation Wireless Mobile Networks ... 1988
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Heiko Schmitz, Martin Kuipers, Kurt Majewski, Siemens AG, Germany;
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4. A Neural Network-Based Mobile Positioning with Hierarchical Structure ... 2003
H. Zamiri-Jafarian, M.M. Mirsalehi, I. Ahadi-Akhlaghi, H. Keshavarz, Ferdowsi University, Canada
5. SIP-based Architecture of Broadband Wireless Access Systems Inside the GSM/EDGE Network .......................... 2008

G. Plitsis, T. Sahin, Aachen University, Germany

Session 8H: WLAN/Ad Hoc Network 8 — Topics in Multi-hop Wireless Networks (1)

1. A Multi-Protocol Wireless Multi-Hop Network Employing a New Efficient Hybrid Routing Scheme ...................... 2013
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2. A Distributed Stable Backbone Maintenance Protocol for Ad Hoc Wireless Networks ..............ccooooiiiiniiiin 2018
Izhak Rubin, Xiaolong Huang, Y. C. Liu, Huei-jiun Ju, University of California, USA
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Saowanee Thongthammachart, Henning Olesen, Technical University of Denmark, Denmark

4. Scatternet Formation for Bluetooth Networks with Dynamic Membership ..............cooooiiis 2028
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