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Fig. 12. Comparison of fairness obtained with different scheduling strategies
with link and system level simulations. Reproducible by running Reproducibil-
ity Schedulers batch.m.

VI. CONCLUSIONS819

In this paper, we presented the Vienna LTE Simulators,820

consisting of a link level and a system level simulator. Both821

simulators are available under a non-commercial open source822

academic-use license and thereby enable researchers to im-823

plement and test algorithms in the context of LTE. The open824

source availability of the simulators facilitates researchers to825

reproduce published results in the context of LTE, and thus826

supports the comparison of novel algorithms with previous827

state-of-the-art. So far (March 2011), the simulators have been828

downloaded more than 13 000 times from all over the world.829
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[8] M. Šimko, D. Wu, C. Mehlführer, J. Eilert, and D. Liu, “Implementation 863

Aspects of Channel Estimation for 3GPP LTE Terminals,” in Proc. 864

European Wireless (EW 2011), Vienna, Austria, Apr. 2011. 865

[9] R. Dallinger, H. Ruotsalainen, R. Wichman, and M. Rupp, “Adaptive 866

pre-distortion techniques based on orthogonal polynomials,” in Confer- 867

ence Record of the 44th Asilomar Conference on Signals, Systems and 868

Computers, Pacific Grove (CA), USA, Nov. 2010. 869

[10] Technical Specification Group RAN, “E-UTRA; LTE physical layer – 870

general description,” 3GPP, Tech. Rep. TS 36.201 Version 8.3.0, March 871

2009. 872

[11] International Telecommunication Union ITU, “Requirements related 873

to technical performance for IMT-advanced radio interface(s), ITU- 874

R M.2134,” online, ITU-R M.2134, http://www.itu.int/pub/R-REP- 875

M.2134-2008/en. 876

[12] Technical Specification Group RAN, “E-UTRA; further advancements 877

for E-UTRA physical layer aspects,” 3GPP, Tech. Rep. TS 36.814, Mar. 878

2010. 879

[13] C. Williams, S. McLaughlin, and M. A. Beach, “Exploiting multiple 880

antennas for synchronization,” IEEE Trans. Veh. Technol., vol. 58, no. 2, 881

pp. 773–787, Feb. 2009, doi: 10.1109/TVT.2008.925309. 882

[14] Q. Wang, S. Caban, C. Mehlführer, and M. Rupp, “Measurement based 883

throughput evaluation of residual frequency offset compensation in 884

WiMAX,” in Proc. 51st International Symposium ELMAR-2009, pp. 885

233–236, Zadar, Croatia, Sept. 2009. 886

[15] N. Kolehmainen, J. Puttonen, P. Kela, T. Ristaniemi, T. Henttonen, and 887

M. Moisio, “Channel quality indication reporting schemes for UTRAN 888

long term evolution downlink,” in Proc. IEEE Vehicular Technology 889

Conference Spring (VTC), pp. 2522–2526, May 2008. 890

[16] S. Schwarz, C. Mehlführer, and M. Rupp, “Calculation of the spatial 891

preprocessing and link adaption feedback for 3GPP UMTS/LTE,” in 892

Proc. IEEE Wireless Advanced,” doi: 10.1109/WIAD.2010.5544947, 893

London, UK, June 2010. 894

[17] L. Boher, R. Legouable, and R. Rabineau, “Performance analysis of 895

iterative receiver in 3GPP/LTE DL MIMO OFDMA system,” in Proc. 896

IEEE 10th International Symposium on Spread Spectrum Techniques 897

and Applications (ISSSTA), pp. 103–108, doi: 10.1109/ISSSTA.2008.26, 898

Aug. 2008. 899

[18] J. C. Ikuno, M. Wrulich, and M. Rupp, “Performance and modeling of 900

LTE H-ARQ,” in Proc. International ITG Workshop on Smart Antennas 901

(WSA 2009), Berlin, Germany, Feb. 2009. 902

[19] M. Wrulich and M. Rupp, “Computationally efficient MIMO HS- 903

DPA system-level modeling,” EURASIP Journal on Wireless Commu- 904

nications and Networking, vol. 2009, Article ID 382501, 2009, doi: 905

10.1155/2009/382501. 906

[20] T. M. Cover, “Comments on broadcast channels,” IEEE Trans. Inf. The- 907

ory, vol. 44, no. 6, pp. 2524–2530, Oct. 1998, doi: 10.1109/18.720547. 908

[21] H. Weingarten, Y. Steinberg, and S. Shamai, “The capacity region of 909

the gaussian multiple-input multiple-output broadcast channel,” IEEE 910

Trans. Inf. Theory, vol. 52, no. 9, pp. 3936–3964, Sept. 2006, doi: 911

10.1109/TIT.2006.880064. 912

[22] U. Niesen, P. Gupta, and D. Shah, “The balanced unicast and 913

multicast capacity regions of large wireless networks,” IEEE Trans. 914

Inf. Theory, vol. 56, no. 5, pp. 2249–2271, May 2010, doi: 915

10.1109/TIT.2010.2043979. 916

[23] D. Skoutas, D. Komnakos, D. Vouyioukas, and A. Rouskas, “Enhanced 917

dedicated channel scheduling optimization in WCDMA,” in Proc. 14th 918

European Wireless Conference (EW),” doi: 10.1109/EW.2008.4623867, 919

June 2008. 920

[24] S. Schwarz, C. Mehlführer, and M. Rupp, “Low complexity approximate 921

maximum throughput scheduling for LTE,” in Conference Record of the 922

44th Asilomar Conference on Signals, Systems and Computers, Pacific 923

Grove, CA, USA, Nov. 2010. 924

[25] K. Peppas, T. Al-Gizawi, F. Lazarakis, D. Axiotis, A. Moussa, and 925

A. Alexiou, “System level evaluation of reconfigurable MIMO tech- 926

niques enhancements for HSDPA,” in Proc. IEEE Global Telecom- 927

munications Conference (GLOBECOM), vol. 5, pp. 2869–2873, doi: 928

10.1109/GLOCOM.2004.1378879, 2004. 929

[26] P. Gkonis, D. Kaklamani, and G. Tsoulos, “Capacity of WCDMA multi- 930

cellular networks under different radio resource management strategies,” 931

in Proc. 3rd International Symposium on Wireless Pervasive Computing 932

(ISWPC), pp. 60–64, doi: 10.1109/ISWPC.2008.4556166, 2008. 933
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