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In this document, we provide further text input for the Technical Report on Tx diversity solutions for multiple antennas based on R1-01-0638: “Performance results of basis selection transmit diversity for 4 antennas (update).” It contains how to obtain short term feedback information efficiently and the simulation results of that. Furthermore, this scheme is could applicable to eigenbeamformer as well as basis selection so we propose this text input to update section 5.1.3 Short Term Feedback Scheme.

The eigenbasisformer in the legend of the simulation graph is same to eigenbeamformer except using proposed enhanced short term feedback processing. By using of the enhanced short term feedback processing, it is possible to obtain best performance in highly correlated environment as well as less correlated environment.

This text input is related below references:

[1]
Samsung, Seoul National University, Siemens and Nokia, the Technical Report on Tx diversity solutions for multiple antennas (Release 5), TSGR1#20 R1-01-0433

[2]
Samsung and Seoul National University, “Performance results of basis selection transmit diversity for 4 antennas (update)”, TSGR1#20 R1-01-0638

5.1.2
Long Term Feedback Scheme

From the set of M = 4 eigenbeams in 
[image: image1.wmf]V

, Nbeam vectors with the largest eigenvalues will be chosen to be transmitted in the long term feedback.

Each weight vector is a vector of complex numbers. The size of this vector equals the number of antenna elements (M = 4). Each complex vector element is quantized by a number of bits. There are different ways for quantization. For example, the absolute value and the phase can be quantized with 3 and 5 bits respectively. Hereby, the amount of bits can be reduced if the phase of the first vector element is set to zero. Thus, for the transmission of one eigenbeam 4*3+3*5 = 27 bits are necessary.

This number applies for the direct feedback of the eigenbeams from the UE to the Node B. Also methods with progressive refinement could be used that transmit only the difference to the previously sent vector. This could reduce the subsequent update period and an increased quantization / resolution is possible.

More advanced long term feedback concepts could be used which require less feedback bits.

The implementation of mechanisms to protect the long term bits from bit errors are for further study.
==== START of TEXT proposal in “Section 5.1: Descriptions of the eigenbeamformer concept”=====

5.1.3
Short Term Feedback Scheme

Scheme 1: Eigenbeamformer using selection
A short term estimate of the UE received power is performed for each eigenbeam by calculating
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where m characterizes the eigenbeam. The eigenbeam that results in the maximum value for the received power Pm is selected and signalled to the Node B.

For two (four) eigenbeams 1 (2) bit(s) is (are) transmitted to indicate the selection.

The overlaying long term processing makes it possible to switch between eigenbeams instead of antenna elements. 

Scheme 2: Eigenbeamformer using weighted combining
A short term estimate of the UE received power is performed for each weight vector by calculating
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where 
[image: image4.wmf](
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. m characterizes the degree of the combining phase. Where (1 and (2 is first and second largest eigenvalue, respectably. The weight vector that results in the maximum value for the received power Pm is selected and signalled to the Node B.
For two (four) eigenbeams 2 (4) bits are transmitted to indicate the selection and progressive refine is applied to transmit each bit. The overlaying long term processing makes it possible to co-phase combine two(four) eigenbeams instead of  antenna elements.
An increasing number of antenna elements can be addressed without reducing the UE velocity threshold. Note that the pilot symbols of the DPCCH may be used for eigenbeam verification similar to the closed loop modes in Release-99.
==== END of TEXT proposal in “Section 5.1: Descriptions of the eigenbeamformer concept”=====

==== START of TEXT proposal in “Section 6: Link Level Simulation”=====

6.2.1.4
Micro cell scenario (Weighted combining)
[note: this simulation results will be upated to be in line with the previuos sections for the eigenbeamformer]

For the micro cell scenario phase combining between Nbeam = 2 eigenbeams was done. For all simulated velocities the eigenbeamformer performs with an advantage of about 4 dB compared to Release-99 mode 1.

[image: image5.wmf]Micro cell scenario, modified Ped A
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Figure 15. Simulation results for 0dB geometry, AOD=30( and micro cell scenario
6.2.1.5
Macro cell scenario (Weighted combining)
[note: this simulation results will be upated to be in line with the previuos sections for the eigenbeamformer]

For the micro cell scenario phase combing between Nbeam = 2 eigenbeams was done. For all simulated velocities the eigenbeamformer performs with an advantage of about 6 dB compared to Release-99 mode 1.

[image: image6.wmf]Macro cell scenario, modified Veh A
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Figure 15. Simulation results for 0dB geometry, AOD=30( and macro cell scenario
==== END of TEXT proposal in “Section 6: Link Level Simulation”=====

Contact point: Sung Jin Kim (dcsjkim@sait.samsung.co.kr)















� In cooperation with the Prof. K. B. Lee’s Lab of the Seoul National University.
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