
PREFACE
This report is intended to inform our former students, diploma workersand graduate students of the 
hair, 
o-operating industrial 
ompanies, andother interested organizations about 
urrent and 
ompleted work and eventsat the 
hair of Communi
ation Networks (ComNets). It 
overs the areaswhere we are a
tive by abstra
ts des
ribing re
ently �nished, ongoing andnewly to start proje
ts. Moreover, information about names of supportingorganizations, personnel sta� at the 
hair, and our tea
hing responsibilitiesis provided.The summer semester 1999 had its spe
ial attra
tion for me: for this timethe senate of the RWTH Aa
hen, resp. the re
tor had approved one resear
hterm to me. Some people falsely say �resear
h free term�, but this is wrong,be
ause one is not exempted from the resear
h, only from the tea
hings (sofar a substitute is found). In fa
t, one must justify a resear
h term in writingwith the planned resear
h proje
ts and write a report at the end.Naturally, the le
tures and examinations 
ontinue.� �Applied Computer S
ien
e 3�, whi
h is an obligatory le
ture for stu-dents in the basi
 studies, was given by Univ. Professor (Salzburg)Dr. C.H. Rokitansky.� The obligatory le
ture in the graduate studies �Communi
ation Net-works and Tra�
 Theory II� was given by Mrs. Dr. C. Goerg PD.The 
are of the diploma workers of the department of ComNets, whi
h isrunning in the form of two-month interim reports (with le
ture and dis
us-sion with me), also 
ontinued, be
ause it 
on
erns important preparatorywork for the 
urrent resear
h proje
ts. Altogether 48 diploma workers werea
tive and 96 interim reports delivered in this time. Thus, the resear
h termdid not elapse 
ompletely without any tea
hing related fun
tions. Also be-sides some oral exams that were to be made, there was to regularly o�erthe student's 
onsulting hour, et
. : : :Most of the time I was to be found in the o�
e.My prin
ipal reason for applying for the resear
h term was to give mesu�
ient time around to 
reate new resear
h proje
ts and to organize their�nan
ing guarantee. Be
ause proje
ts like SAMBA, STAR, A1, and



x Prefa
eATMmobil together with related sub
ontra
ts were running out in autumn1999 and spring 2000, I had to look for nourishing more than 15 assistantsfor the future. I a
hieved this target.New Resear
h Proje
tsMid of June 1999 was the deadline for resear
h requests in the 5. Frame-work Programme of the Commission of the European Community(CEC) for the IST (Information So
iety Te
hnology) programme.We hadtaken part in 11 
onsortia, resp. had started up the 
onsortia. Only 8 
ameso far to �nish and deliver a proposal to the CEC in time. Today we knowthat four proje
ts were su

essful (50.0%, a good ratio), with budgets par-tially drasti
ally shortened in relation to the total request. In detail, theseproje
ts are:� BRAIN (Broadband Radio A

ess to IP Networks),� DRIVE (Dynami
 Radio for IP servi
es in Vehi
ular Environments),� VIRTUOUS (VIRTUal hOme Umts on Satellite),� DELTA (DSRC Ele
troni
s implementation for Transportation andAutomotive appli
ations.This will ensure the �nan
ing for approximately 7 resear
h fellows withinthe next 2 to 3 years.Further we are parti
ipating in a number of COST proje
ts (EuropeanCo-Operation in the Field of S
ienti�
 and Te
hni
al Resear
h), namely� COST 255 �Radiowave Propagation Modelling for new SATCOM Ser-vi
es at Ku-Band and above� as a member of the Management Com-mittee, delegated by the Federal Minister for Edu
ation and Resear
h,� COST 256 �Modellierung und Simulationsumgebung für satellitenge-stützte/terrestris
he Netzwerke� as a member of the ManagementCommittee, delegated by the Federal Minister for Edu
ation and Re-sear
h,� COST 259 �Wireless �exible Personalised Communi
ations�.Besides that I intensively have prepared the establishment of new re-sear
h proje
ts by the German federal Ministry for Edu
ation and Resear
h(BMBF) in the areas of Mobile Communi
ation and Internet. Thetopi
s are about



Prefa
e xi� mobile a

ess te
hniques with su�
ient bit rate to a

ess the Internet,� mobile Internet a

ess with lo
ation-spe
i�
 servi
es, whi
h be
omepossible due to the knowledge of the network operator of the type ofthe mobile terminal as well as its 
urrent lo
ation during roaming.My suggestion to re
over the foreseeable weaknesses of UMTS 
on
erningthe support of highly mobile asymmetri
al Internet servi
es by advan
ementof the standard raised resonan
e after initial doubts of the industrial 
ompa-nies taking part now and in�uen
ed the naming of the new BMBF resear
hproje
t UMTSplus among other things.The suggestion was to 
he
k whether by 
ombination of digital broad
astservi
es (DAB or in parti
ular DVB-T) with dialog servi
es of UMTS a sur-fa
e 
overing mobile Internet servi
e would be possible to realize, that usesfrequen
y bands of the V-band (at 800MHz) 
on
erning digital distributed
ommuni
ation, whilst the UMTS 
omponent is operated either in its homespe
trum or in unused 
hannels of the V-band. Su
h a suggestion requires�exibility of mobile terminals and base stations 
on
erning the operation ofstandardized transmitter/re
eiver (trans
eiver) in alternate bands. UMT-Splus has now two subtasks, where we are involved sin
e April 1999 with2 resear
h fellows:� COMCAR (COMmuni
ations in Cars And Railways),� SORBAS (SOftware Radio Based A

ess System).A software-de�ned trans
eiver must be �exible 
on
erning the fun
tionsbelow the layer 1 of the ISO/OSI referen
e model and additionally also�exibly 
on
erning the proto
ol sta
k of the radio interfa
e at layers 1�3.Our 
ontribution 
on
erns the se
ond aspe
t.The topi
 of future wireless and mobile radio networks is the subje
t ofa longer term running proje
t Multifunk with 6 resear
h fellows.As a follow-up BMBF resear
h proje
t to ATMmobil I have proposedthe so-
alled �Self-organizing Radio Networks� and en
ountered largeinterest. Today we have been granted a BMBF 
ontra
t to resear
h thisstarting from May 2000.New at the 
hair is an in
reased emphasis on TETRA/TETRAPOLsystems, whi
h brought us in substantial funding from the Minister of theInterior of the state of NRW.



xii Prefa
e30 Years Chair of Communi
ation NetworksSin
e the establishment of the 
hair in 1971 where it was 
alled �GeneralEle
tri
al Engineering and Data Communi
ations� 19 years have passedunder the dire
tive of Prof. Dr.-Ing. Friedri
h S
hreiber. In 1990 the 
hairwas renamed to Communi
ation Networks when Prof. Walke took over theresponsibilities for le
turing and resear
h. Altogether this establishment willrea
h an age of 30 years in 2001. It is planned to have a 
olloquium to
elebrate this birthday in April 2001.Supporting Organizations85% of the s
ienti�
 resear
h personnel is funded by third parties. Resear
hproje
ts, 
urrently, are granted by� Deuts
he Fors
hungsgemeins
haft, DFG,� IST (Information So
iety Te
hnologies) Programme of the EuropeanCommission,� German 
ommuni
ations industry,� Federal Ministry of Resear
h and Development,� Ministry of Resear
h and Development of North-Rhine Westphalia,� others.Changes of the S
ienti�
 Sta�In the temporal order the following 
hanges took pla
e:31.07.99: Mr. Dipl.-Ing. (FH) Ste�en Wagner (system administra-tion) left for a new job into a 
omputing 
entre in the proximity of hisfuture residen
e.01.08.99: transfer of Mr. Dr.-Ing. Reinhold Gebhardt (permanentsta�) to our 
hair and establishment of the new working area Softwarefor Distributed Systems.01.11.99: Mrs. Dr. Carmelita Goerg PD de
ided from the two 
allsto take over a professorship at Kiel University (Computer S
ien
e), resp.Bremen University (Ele
tri
al Engineering), to shift her future's sphere ofa
tivity to Bremen and to represent the subje
t of Communi
ations Net-works there. Mrs. Prof. Dr. Goerg will 
o-operate further 
losely with Com-



Prefa
e xiiiNets by 
ontinuing to give her le
tures Sto
hasti
 Simulation I and IIand by 
ommon work on various resear
h proje
ts.Altogether at present 39 resear
h fellows are working at ComNets.Dr.-Ing. H. S
huma
her of IBM Deuts
hland who has been le
turingfor more than 10 years the subje
t �Lo
al Area Networks for Industrial Ap-pli
ations� has been awarded the title Professor by the Minister of Edu
ationand S
ien
e of the State of North-Rhine Westphalia.ComNets Graduates and Friends Asso
iation (CGFA)The CGFA was founded in 1998 and has raised mu
h attention by ourgraduates and substantial support from industrial 
ompanies. Currently we
ount 8 
orporative and 66 private person members. The most interestingopportunities o�ered by the CGFA to industry is the a

ess to our DiplomaTheses, the ex
lusive advertising of open positions at ComNets and thepra
ti
al training agen
y that brings together students and 
ompanies todo the industrial 18 weeks internship in the graduate studies requested aspart of the 
urri
ulum of Ele
tri
al & Information Engineering.Book Proje
tsIn the summer of 1998, the two volumes textbook �Mobilfunknetze undihre Protokolle� appeared and are 
urrently going into the 2. edition.In summer 1999, the 
ontentwise already substantially extended English-language version of this book �Mobile Radio Networks� appeared withWiley&Sons. Both books 
aused so far a very good resonan
e and 
ontributesubstantially to raise the reputation of the 
hair and its sta� owing to thefa
t that in many se
tions resear
h fellows of ComNets are 
o-authors. Be-sides that many assistants published s
ienti�
 
ontributions on international
onferen
es, see Cha. 6, p. 243.O�
e Spa
e Situation�The position was never as bad as today�, I would like to quote Adenauer.This is why plans of moving parts of the 
hair to lo
ations in the Lo
hner-straÿe were made. Additionally, mid of 2000, we will get some extra room inthe 
entral tra
t at the 3rd �oor of the �Verfügungszentrum� by the fa
ulty
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eof Ele
tri
al & Information Engineering. Then the spa
e question hopefullywill relax again.Developments in the Fa
ultyAfter two-year preliminary work and innumerable dis
ussions with involvedparties during my time as a dean (O
tober 1996�September 1998), in April1999 the senate of the RWTH Aa
hen agreed on renaming the departmentof ele
tri
al engineering in �Elektrote
hnik und Informationste
hnik�(Ele
tri
al and Information Engineering, E&I).Starting from the winter term 1998/99 all the newly registered studentsof Ele
tri
al and Information Engineering will study in a

ordan
e with thenew 
urri
ulum regulations (DPO'98).The bilingual diploma 
erti�
ate now is handed out sin
e November 1999.European Wireless and 4. ITG-Fa
htagung �Mobile Kommunikation�During O
tober 6�8, 1999, I served as a Chairman of the programme 
om-mittee of the ITG 
onferen
e in Muni
h and de
ided to go this year togetherwith the European Mi
rowave Week and 
hair the European Wire-less '99. From the 83 presented papers, 14 
ame from ComNets; not all oursubmitted 
ontributions have been a

epted for presentation.Content of the ReportThis annual report dedi
ates to ea
h of our proje
ts a separate se
tion,where the 
ontributing resear
h assistants have summarized the obje
tives,te
hni
al approa
h and results of their ongoing work. Although these pro-je
ts in most 
ases have been initiated and are 
losely supervised by myselfand/or the group leaders at the 
hair, I have de
ided not to appear by nameon top of the proje
t work des
riptions. Qui
k readers might prefer to get anoverview by reading Cha. 3, p. 13, where all our resear
h �elds and ongoingproje
ts are listed together.
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e xvObituary to Prof. Friedri
h S
hreiberFinally I would like to put a spe
ial fo
us on the obituary to my prede
essorProf. Friedri
h S
hreiber who de
eased in the beginning of this year. Upto the end, he was working on his favourite resear
h topi
 of whi
h we haveovertaken an abstra
t within this annual report.Aa
hen, June 2000B. Walke
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