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Design of adaptive 2x2 space-time block codes for broadcasting applications

 

Contacts:

Design of adaptive STBCs

Example of full-rate full-diversity STBC: the "Matrix D" code 



  criteria (original value): 𝜑 = 114.29° BMI criterion: a value of 𝜑 is obtained at each SNR Based on a polynomial interpolation, 𝜑 is given (in degrees) by will call for multi-antenna (MIMO) transmission techniques. Space-time block codes (STBC) are conventionally designed according to rank-determinant criteria, efficient at high signalto-noise ratios (SNR). Broadcasting transmissions are protected by powerful forward error correcting (FEC) codes able to operate at low to moderate SNRs. Aim: design full-rate full-diversity STBCs with low detection complexity, optimized for a wide range of SNRs.ammar.elfalou@telecom-bretagne.eu charlotte.langlais@telecom-bretagne.eu charbel.abdelnour@telecom-bretagne.eu catherine.douillard@telecom-bretagneFEC code: WiMAX 8-state double-binary turbo code, coding rates 1/2, 2/3, 3/4, 5/6 Block size: 4,800 bits  MIMO codes: MA = Alamouti code, MB = spatial multiplexing, MC = Golden code, MD = original matrix D STBC, Adaptive MD = proposed STBC  Constellation: 16-QAM for MA and QPSK for MB, MC, MD  Channel: quasi-static flat Rayleigh fading 2x2 MIMO channel Adaptive STBC is more efficient than conventional STBC used with powerful FEC coding and/or adaptive modulation and coding (e.g. in broadcasting systems).  Proposed adaptive MD STBC closes the gap to the Golden code to less than 0.2 dB with approximately 3 times less complexity.  Adaptive MD STBCs represent a good trade-off between performance and detection complexity.

  rank-determinant criteria  Rank criterion: maximize the rank of Δ = X -X for all possible transmitted codeword pairs (X, X )  Determinant criterion: maximize the minimum determinant 𝛿 = min 𝐗≠𝐗 𝜆 𝑖 𝑟 𝑖=1 where 𝜆 𝑖 are the non-zero eigen values of Δ Δ 𝐻 Any SNR: Bitwise mutual information (BMI) criterion  Maximize BMI 𝑐, 𝑐 = 1 -E log 2 1 + 𝑒 -𝐿𝐿𝑅  The optimized STBC parameters depend on the SNR  construction of adaptive STBCs