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1 Introduction

An open-loop beamforming approach based on cyclic delay principle was previously presented in contributions to the TSG RAN WG1 meetings [1]-[4]. The approach allows to artificially introduce frequency selectivity in the user channel by sending delayed signals from multiple transmit antennas. The frequency-selectivity is then exploited by using frequency-selective multi-user scheduling. The approach is an open-loop approach because no extra feedback such as beamforming weights etc. is required from the UE other than the CQI feedback. 
2 Conclusion

We propose to agree on the text proposal for a new section 7.1.1.4.x “Open-loop Beamforming” in TR 25.814.
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4 Text Proposal for 25.814

--- Begin Text Proposal ---
7.1.1.4.x Open-loop Beamforming
The open-loop beamforming approach is based on the cyclic delay beamforming principle. This scheme is similar to cyclic shift or cyclic delay diversity approach for the open-loop transmit diversity with the only difference that relatively smaller cyclic delay values are used. The cyclic delay diversity approach with a smaller delay value introduces frequency selectivity with a larger coherence bandwidth.  This frequency-selectivity with larger coherence bandwidth is then exploited by using frequency-selective multi-user scheduling. The frequency-selective multi-user scheduling provides open-loop beamforming gains for low to medium mobility users without requiring any extra feedback from the UE other than the CQI feedback. A delay value of one sample is sufficient to exploit the beamforming gains in most cases. However, other delay values, for example, for the case of more than two transmit antennas can also be studied.
The cyclic delay beamforming approach can easily be implemented in the frequency domain, by applying the equivalent phase shift (
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), corresponding to a certain delay Dm on the m’th antenna to the signal S(k),
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The advantage of doing cyclic delay beamforming in the frequency domain is that we only need M (Number of Antennas) FFT blocks instead of K (Number of users). 

--- End Text Proposal ---
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