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1 n recent  years?  we  have  observed a n  explosion  in  the 
~ number  of new  wireless  transmission  technologies:  
infrared  transmission  within  rooms,  ultra-low-power  short- 
range RF transmission,  and  more  ingenious  coding  tech- 
niques that provide for more  efficient use of spectrum in 
both  local  and  wide  area  networks.   These  technology 
advancements  have come from both the  traditional  com- 
puter  networking  environment as  well  as the  cellular  net- 
working  arena.  More  and  more,  these  previously  disjoint 
networks  are  now  seen as  converging via wideband wireless 
access into a  single broadband  Internet. 

Convergence of wideband wireless access and  Internet will 
be  the next wave  in the information  industry, and it obviously 
becomes  one of the  foci  of  global  investments.  Fueled by 
such  emerging  technologies  as  all-IP  direct signaling, super 
digital  signal processing,  smart  antenna  transceiver,  broad- 
band reconfigurable core, as well as converged wireless inter- 
faces,  the  wireless  system is taking  on a more  and  more 
important role in Internet  development. As communications 
evolve to this convergence! a new architecture will  be required 
to  support high-data-rate  connection from 2 to over 100 Mb!s 
with various required qualities of service (QoS) based on the 
new  spectrum  requirement  as well as the  coexistence of the 
current spectrum for wideband wireless. To meet these criti- 
cal  demands,  improvements  in  the  wireless  physical  layer 
(modulation,  diversity,  coding,  etc.)  and  link  layer  (access 
control,  bandwidth  allocation,  etc.) are necessary. 

The  articles in this  special issue provide a broad  sutvey 
of the  systems  and  technologies  that will enable  wideband 
wireless  access to  the  broadband  Internet. 

In  the first article, Park  presents a prototype  implementa- 

tion  for  wireless  Internet  access via General  Packet  Radio 
Service (GPRS). As a popular  packet  service  extension  for 
several existing ceIlular  systems (i.e., GSM), GPRS provides 
a mechanism for Internet access extension  to  many existing 
cellular systems. He presents this work by introducing mobile 
IP via a GPRS network. He addresses  the  network  architec- 
ture  and protocols utilized in a testbed  at ETRI, Korea. Sim- 
ulation results are also presented  that  were  implemented  on 
a core network testbed. 

Moustafa,  Habib,  Naghshineh,  and  Guizani, in the  sec- 
ond  article, review key resource  scheduling  schemes  cover- 
ing  power-only  and  combined  power  rate  control  methods. 
The  benefits  provided by the  combined  algorithm, in terms 
of lower  outage  probabili ty  and  higher  capacity  while 
maintaining QoS, are  highlighted.  Moreover,  the  authors 
describe  the  signaling  details to support hlS power  and  bit 
rate  control  over  the UMTS radio  interface  protocol  archi- 
tecture.  Finally,  they  complete  the overview  with a discus- 
sion of end-to-end QoS design,  including interworking. 

The  third  article, by Falconer,  Ariyavisitakul,  and  Eid- 
son, explores  single-carrier  frequency  domain  equalization 
(SC-FDE) as an alternative  and/or  complement  to OFDM. 
The   au thors  note tha t  SC-FDE compares   favorably  to  
OFDM in  terms of performance while requiring less costly 
power  amplifiers.  The  authors  also  conclude  that a hybrid 
OFDMISC-FDE system (base station TxiRx) may offer 
mutual  advantages while  providing for  cost  reduction. 

Next,  Derryherry,  Gray,  Ionescu?  Mandyam,  and 
Raghothaman provide an ovewiew of diversity techniques that 
focus  on  different  classes of transmit diversity (TD) as they 
apply to CDMA systems, The authors explain the essential ele- 
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ments of TD in 3G CDMA systems.  They  also  explain  the 
methods  adopted by various  standards  bodies involved in the 
3G specification activities. 

Finally,  Murch and Ben  Letaief  provide an overview of 
antenna  systems  for  broadband  wireless  communications 
and  address the issues  associated  with  these  systems.  The 
authors  then  introduce  the  reader to multiple-input  multi- 
ple-output (MIMO) antenna  systems  and  their  associatcd 
promise of improved  performance  and  bandwidth efficien- 
cy over  more  traditional  antenna systems. 
' We hope our readers will find these  articles enlightening 

and  hclpful in their  research  activities.  We  received many 
excellent contributions for this  special  issue. Unfortunately, 
space limitations  prevented us from publishing all deserving 
articles. I t  was a  challenging  task  to  sclcct  the few that  do 
appear  given  the  high  quality of all the submissions. We 
would like to  thank  all  the  reviewers  for  their  insightful 
input since the task of selecting the final  articles would have 
been impossible without  their  reviews. We would  like  to 
thank all the authors who  submitted excellent contributions 
for this  special issue. Last but not least, thanks  to  the IEEE 
C'ommuniontior~s Muguzine personnel  who  have  been very 
helpful all along this proccss. 
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