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1. Introduction
During RAN 88Bis the following has been agreed
R1-1706701
WF on transmit diversity for DFTsOFDM in control channel
Mitsubishi Electric, Qualcomm, Interdigital, Ericsson

Agreements:
· For DFTsOFDM in long-PUCCH, the following schemes are candidates for transmit diversity:
· Low PAPR Alamouti-based transmit diversity applied in frequency or time domain, transparent transmit diversity (e.g. short delay CDD), time domain beam/precoder cycling or SORTD
· FFS: for which PUCCH format and/or payload size 
· Other schemes with low PAPR are not precluded.
· Companies proposing a certain transmit diversity scheme are encouraged to jointly propose PUCCH structure and the transmit diversity scheme.

2. Proposed Options
For DFT-S-OFDM transmission of PUSCH or PUCCH, we propose to consider transparent transmit diversity (e.g. short delay CDD), time domain beam/precoder cycling. The reasons are as follows :

· The low PAPR Alamouti code is a non-orthogonal method. Loss of signal orthogonality in frequency selective channels such as Ped-B and Veh-A in not acceptable for NR systems

· Transparent transmit diversity (e.g. short delay CDD), time domain beam/precoder cycling provides diversity gain as well as MMSE interference suppression advantage with low complexity receivers. Alamouti type methods are not suitable for interference suppression for the case of DFT-S-OFDM based waveforms
3. Conclusion
Recommendation-1: Adopt Transparent transmit diversity e.g. short delay CDD, time domain beam/precoder cycling for DFT-S-OFDM based waveforms
