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Inledning 
 
Projektet har löpt under tidsperioden 2002-2007. Projektets fokus har varierat något mellan åren, 
men hela tiden varit inriktat mot planering, analys och design av telekommunikationssystem. 
Inledningsvis ingick även ”klassiska" (fiberbaserade) system, men redan efter något år var 
fokuseringen helt mot trådlösa kommunikationssystem – främst resursstyrning i mobil 
telekommunikation och resursstyrning i ad hoc nätverk. 
 
Motivet till forskningsområdet är den snabba tekniska utveckling som kontinuerligt leder till nya 
utmaningar och planeringssituationer inom området. Medlet för oss att möta denna utmaning har 
varit olika modellansatser som i symbios med avancerad optimeringsteori har paketerats i olika 
planeringsverktyg. De senare finns det ett stort behov av inom industrin – såväl bland operatörer 
som bland infrastrukturhållare. 
 
Projektresultat 
 

 Etablering av forskargrupp 
Verksamheten är idag etablerad. Projektet har bidragit till att bygga upp en forskningsgrupp, 
numera ett vetenskapligt område (Mobile Telekommunikation) på ITN, LiU Norrköping. 
Verksamheten har nått lyskraft såväl i ett nationellt som i ett internationellt perspektiv. Ett 
tydligt bevis på det är bidraget i IEEE Wireless Communications Magazine2. Av 66 
inskickade bidrag till detta specialnummer accepterades enbart 6. 

 
 Forskarexamina 

Under projektets löptid har fyra forskarexamina utfärdats inom programmet 
Infrainformatik: 
 
- Tekn licentiatexamen, Patrik Björklund (2000)3 

                                                 
1 Institutionen för teknik och naturvetenskap (ITN), Linköpings tekniska 
högskola, Campus Norrköping, 601 74 Norrköping. Tel: 011-363131,  
Mobil: 0708-423131, Fax: 011-363270, E-post: petva@itn.liu.se 
2 I. Siomina, P. Värbrand, and D. Yuan, Automated Optimization of Service Coverage and Base Station Antenna 

Configuration in UMTS Networks, IEEE Wireless Communications Magazine, vol. 13, pp. 16-25. 2006. 
3 Björklund, P. Two Resource Optimization Applications in Wireless Networks, Licentiate Thesis No. 943 

 1



- Tekn licentiatexamen, Iana Siomina (2005)4 
- Tekn doktorsexamen, Patrik Björklund (2006)5 
- Tekn doktorsexamen, Iana Siomina (2007)6 
 
Inom samma område har även Di Yuan blivit utnämnd till docent (2005). 

 
 Externa forskningsanslag 

Under projektets löptid har följande anslag beviljats: 
 
- Yuan (Vetenskapsrådet 2005-2007), totalt ca 690 kSEK 
- Yuan (Vetenskapsrådet 2006-2008), totalt ca 790 kSEK 
- Värbrand (Vetenskapsrådet 2006-2008), totalt ca 1,8 MSEK 
- Yuan (COST 293 – finansiering av forskarutbyten) 

 
 Industrikoppling 

Kopplingen till industrin är något vi prioriterat och jobbat med mycket för att få till stånd. 
Samarbetspartners inom projektet har varit: Ericsson Research, Linköping, FOI (The 
Swedish Defense Research Agency), Linköping, TeliaSonera, Farsta, ComOpt AB, 
Helsingborg. 

 
 Övriga samarbetspartners 

Forskargrupper: Politecnico di Milano, Italien, ZIB, Berlin, Tyskland, University of Bergen, 
Norway, och Universita' degli Studi di Lecce, Italy 
Forskarnätverk: COST 293 (Graphs and Algorithms in Communication Networks, GRAAL) 
samt adjungerade till COST 2100 (Pervasive Mobile & Ambient Wireless 
Communications). 
CENIIT projekt: Fault Tolerance in Real-time Distributed Systems (Simin Nadjm-Tehrani) 

 
 Publicerade och accepterade bidrag - Trådlösa kommunikationssystem 

 
Tidskrifter 

 
o I. Siomina and D. Yuan, Minimum Pilot Power for Service Coverage in WCDMA 

Networks. Wireless Networks, in press. 
o I. Siomina, P. Värbrand, and D. Yuan, Pilot Power Optimization and Coverage Control 

in WCDMA Mobile Networks, Omega, vol. 35, pp. 683-696, 2007. 
o I. Siomina, P. Värbrand, and D. Yuan, Automated Optimization of Service Coverage 

and Base Station Antenna Configuration in UMTS Networks, IEEE Wireless 
Communications Magazine, vol. 13, pp. 16-25. 2006 

o P. Björklund, P. Värbrand, and D. Yuan, Optimal Frequency Planning in Mobile 
Networks with Frequency Hopping. Computers and Operations Research, vol. 32, pp. 
169-186, 2005.  

o P. Björklund, P. Värbrand, and D. Yuan, A Column Generation Method for Spatial 
TDMA Scheduling in Ad Hoc Networks. Ad Hoc Networks, vol. 2, pp. 405-418, 2004. 

 
 

                                                 
4 Siomina, I. Pilot Power Management in Radio Network Planning for WCDMA Networks, Licentiate Thesis No. 1148 
5 Björklund, P. Applications of Resource Optimization in Wireless Networks, Dissertation No. 1029 
6 Siomina, I.  Radio Network Planning and Resource Optimization: Mathematical Models and Algorithms for UMTS, 
WLANs, and Ad Hoc Networks, Dissertation No. 1116 
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Bokkapitel 
 
o P. Värbrand and D. Yuan, Resource Allocation of Spatial Time Division Multiple 

Access in Multihop Radio Networks. In: M. Cardei, I. Cardei, and D.-Z. Du (editors), 
Resource Management in Wireless Networking, pp. 198-222, Springer, 2005. 

 
Konferensbidrag 
 
o I. Siomina and D. Yuan, Channel Assignment and AP Transmit Power Optimization for 

Minimizing Contention in Wireless LANs, Proceedings of IEEE WiOpt ‘07: Modeling 
and Optimization in Mobile, Ad Hoc and Wireless Networks, 2007. 

o I. Siomina and D. Yuan, Automated Planning of CPICH Power for Enhancing HSDPA 
Performance at Cell edges, Proceedings of Mobility Conference ‘07, 2007. 

o I. Siomina and D. Yuan, Managing a Broadcast Infrastructure in Ad Hoc Networks in 
Presence of Mobility: A New Algorithmic Framework, Proceedings of IEEE Vehicular 
Technology Conference (VTC Spring 2007), 2007 

o I. Siomina and D. Yuan, An Effective Optimization Algorithm for Antenna 
Configuration in UMTS Networks, Proceedings of IEEE Vehicular Technology 
Conference (VTC Fall 2006), 2006. 

o P. Björklund, P. Värbrand, and D. Yuan, A Dynamic Programming Method for Optimal 
Scheduling in High Speed Downlink Packet Access, Proceedings of IEE Mobility 
Conference ‘06, 2006. 

o I. Siomina and D. Yuan, Maximizing Lifetime of Broadcasting in Ad Hoc Networks by 
Distributed Transmission Power Adjustment, Proceedings of IEEE 8th International 
Conference on Transparent Optical Networks (ICTON 2006), 2006. 

o I. Siomina and D. Yuan, Extending Broadcast Lifetime in Ad Hoc Networks by 
Distributed and Smooth Backbone Update, Proceedings of the 3rd IEEE International 
Conference on Mobile Ad-hoc and Sensor Systems (MASS ‘06), 2006. 

o I. Siomina and D. Yuan, Managing a Dynamic Broadcast Infrastructure in Mobile Ad 
Hoc Networks through Distributed and Asynchronous Update of a Virtual Backbone, 
Proceedings of IEEE Military Communication Conference (MILCOM ‘06), 2006.  

o D. Yuan, Energy-Efficient Broadcasting in Wireless Ad Hoc Networks: Performance 
Benchmarking and Distributed Algorithms Based on Network Connectivity 
Characterization. Proceedings of the Eighth ACM/IEEE International Symposium on 
Modeling, Analysis and Simulation of Wireless and Mobile Systems (MSWiM 2005), pp. 
28-35, 2005. 

o I. Siomina, P-CPICH Power and Antenna Tilt Optimization in UMTS Networks. 
Proceedings of Advanced Industrial Conference on Telecommunications (AICT 2005), 
pp. 268-273, 2005. 

o I. Siomina and D. Yuan. Soft Handover Overhead Control in Pilot Power Management 
in WCDMA Networks. Proceedings of the IEEE Vehicular Technology Conference 
(VTC Spring 2005), 2005. 

o E. Amaldi, S. Bosio, F. Malucelli, and D. Yuan. On A New Class of Set Covering 
Problems Arising in WLAN Design, Proceedings of the International Network 
Optimization Conference (INOC), pp. 470-478, 2005. 
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o D. Yuan, An Integer Programming Approach for the Minimum-Energy Broadcast 
Problem in Wireless Networks. Proceedings of the International Network Optimization 
Conference (INOC), pp. 643-650, 2005. 

o D. Yuan, Computing Optimal or Near-Optimal Trees for Minimum-Energy 
Broadcasting in Wireless Networks. Proceedings of WiOpt ‘05: Modeling and 
Optimization in Mobile, Ad Hoc and Wireless Networks, pp. 323-331, 2005. 

o I. Siomina and D. Yuan, Optimization of Pilot Power for Load Balancing in WCDMA 
Networks. Proceedings of IEEE GLOBECOM ’04, pp. 3872-3876, 2004. 

o I. Siomina and D. Yuan, Pilot Power Management in WCDMA Networks: Coverage 
Control With Respect to Traffic Distribution. Proceedings of the Seventh ACM/IEEE 
International Symposium on Modeling, Analysis and Simulation of Wireless and Mobile 
Systems (MSWiM), pp. 276-282, 2004. 

o I. Siomina and D. Yuan, Optimization of Pilot Power for Service Coverage and Smooth 
Handover. Proceedings of the 6th IFIP/IEEE International Conference on Mobile and 
Wireless Communication Networks (MWCN ’04), pp. 191-202, 2004. 

o J. Grönkvist, J. Nilsson, and D. Yuan, Throughput of Optimal Spatial Reuse TDMA for 
Wireless Ad-Hoc Networks. Proceedings of IEEE Vehicular Technology Conference 
(VTC Spring 2004), pp. 2156-2160, 2004. 

o P. Björklund, P. Värbrand, and D. Yuan, A Dynamic Programming Technique for 
Downlink Bandwidth Allocation in WCDMA Networks. Proceedings of IEEE 
Vehicular Technology Conference (VTC Spring 2004), pp. 2007-2011, 2004 

o I. Siomina, P. Värbrand, and D. Yuan, Pilot Power Optimization in WCDMA Networks, 
Proceedings of WiOpt ’04: Modeling and Optimization in Mobile, Ad Hoc and Wireless 
Networks, pp. 191-199, 2004.  

o P. Värbrand and D Yuan, A Mathematical Programming Approach for Pilot Power 
Optimization in WCDMA Networks, Proceedings of 2003 Australian 
Telecommunications, Networks and Applications Conference (ATNAC 2003), 2003. 

o P. Värbrand and D Yuan, Throughput Optimization of STDMA in Ad Hoc Networks. 
Proceedings of 10th Symposium on Communications and Vehicular Technology in the 
Benelux (SVTC 2003), 2003. 

o P. Värbrand and D. Yuan, Maximal Throughput of Spatial TDMA in Ad Hoc Networks, 
Proceedings of the Third Scandinavian Workshop on Wireless Ad Hoc Networks, 2003. 

o P. Björklund, P. Värbrand and D. Yuan, Resource Optimization of Spatial TDMA in Ad 
Hoc Radio Networks: A Column Generation Approach. Proceedings of IEEE 
INFOCOM 2003, pp. 818-824. 

 
Konferenspresentationer (utöver ovan) 

 
o D. Yuan, Modeling the W-CDMA Radio Interface for Joint HSDPA and R’99 Traffic, 

Workshop of COST action 293 (Graphs and Algorithms in Communication Networks), 
Castiglioncello, Italy, 2007. 

o D. Yuan, Joint Optimization of Broadcast Routing and Scheduling in Ad Hoc Networks, 
COFIN-MATHEON Workshop on Advances in Telecommunication Networks 
Optimization, Como, Italy, 2006. 
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o D. Yuan, Resource Allocation of Spatial Time Division Multiple Access in Ad Hoc 
Networks, First Nordic Optimization Symposium (the Tenth Meeting of the Nordic 
Section of the Mathematical Programming Society, Copenhagen), Denmark, 2006. 

o P. Värbrand, Resource Management in UMTS and Ad Hoc Networks, Operations 
Research 2004, Tilburg, Holland, 2004. 

o D. Yuan, Minimum-energy Broadcasting and Multicasting in Ad Hoc Networks: Some 
Integer Programming Formulations and Computational Experiences, The 3rd Workshop 
of Italian research project “Optimization and Simulation in Telecommunications 
Networks”, Rome, Italy, 2003. 

o P. Värbrand, Optimization of Pilot Power in WCDMA Networks, Presented at the18th 
International Symposium on Mathematical Programming (ISMP 2003), Copenhagen, 
Denmark, 2003. 

o D. Yuan, Scheduling of Spatial Time Division Multiple Access in Multi-hop Radio 
Networks. Presented at the 18th International Symposium on Mathematical 
Programming (ISMP 2003), Copenhagen, Denmark, 2003. 

o D. Yuan, Maximal Throughput of Spatial TDMA in Ad Hoc Networks. The 3rd 
Scandinavian Workshop on Wireless Ad-hoc Networks, Stockholm, Sweden, 2003. 

o P. Värbrand, Computational Optimization of Pilot Power In UMTS Networks, Presented 
at the International Conference on Computational Management Science, Creete, Greece, 
2003. 

o D. Yuan, OSPF Metric Optimization for IP Routing and Restoration. The sixteenth 
triennial conference of the International Federation of Operational Research Societies, 
Edinburgh, UK, July 2002. 

o D. Yuan, An Optimization Approach for Resource Management in Multi-hop Radio 
Networks. Presented at the Sixteenth Triennial Conference of the International 
Federation of Operational Research Societies (IFORS 2002), Edinburgh, UK, 2002. 

 
 Publicerade och accepterade bidrag – Övriga områden (ej trådlöst) 

 
Tidskrifter 

o L. Brunetta, F. Malucelli, P. Värbrand, and D. Yuan, Joint Optical Network Design, 
Routing, and Wavelength Assignment by Integer Programming. Telecommunication 
Systems, vol. 26, pp. 53-67, 2004. 

o K. Holmberg and D. Yuan, Optimization of Internet Protocol Network Design and 
Routing. Networks, vol. 43, pp. 39-53, 2004. 

o T. Larsson and D. Yuan, An Augmented Lagrangian Algorithm for Large Scale 
Multicommodity Routing, Computational Optimization and Applications, vol. 27, pp. 
187-215, 2004. 

o K. Holmberg and D. Yuan, A Multicommodity Network Flow Problem with Side 
Constraints on Paths Solved by Column Generation, INFORMS Journal on Computing, 
vol. 15, pp. 42-57, 2003. 
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Bokkapitel 

o M. Henningsson, K. Holmberg, and D. Yuan, Ring Network Design. In: M. G. C. 
Resende and P. Pardalos (editors), Handbook of Optimization in Telecommunications, 
pp. 291-312, Springer, 2005. 

 
Konferensbidrag 

o D. Yuan, A Bi-Criteria Optimization Approach for Robust OSPF Routing. Proceedings 
of the 6th IEEE Workshop on IP Operation and Management (IPOM 2003), pp. 91-98, 
2003. 

 
 Examensarbete  

 
o Email Hasselström och Therese Sjögren, Evaluation of Load Balancing Algorithms in 

IP Networks: A Case Study at TeliaSonera, LITH-ITN-KTS-EX--05/004. 
o Anders Nilsson, Optimization of Pilot Power in WCDMA Networks, LITH-ITN-ED-

EX--03/021. 
o Alexander Dandanelle, Efficient Frequency Grouping Algorithms for iDEN, LITH-ITN-

KTS-EX--03/020. 
o Eva Svahn och Tuija Svärd, Internet Traffic Engineering using Load Balancing 

Algorithms, LITH-ITN-KTS-EX--02/032. 
o Joakim Andersson och Peter Lindberg, Robust Design of Telecommunication Networks, 

LITH-ITN-KTS-EX--02/009.  
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