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Introduction
In RAN1#88b [1]  it was decided that:
· For DFTsOFDM in data channel, 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, panel selection), time domain beam/precoder cycling.
No agreement has been made for CP-OFDM UL transmit diversity, but several companies were targeting a unified framework with DL transmission scheme 2. At this meeting, concerning DL transmission schemes, it has been decided that:
· For NR in Rel-15, DL transmission scheme 2 is not explicitly supported for unicast PDSCH in specification 
· Note: CSI feedback assuming open-loop/semi-open-loop and/or closed-loop transmissions is to be discussed separately

Based on the current situation and on the submitted contributions [2] - [13] in RAN1#89 for this agenda item, the following open issues and observations are identified.

UL transmit diversity for CP-OFDM PUSCH
Many simulations have been performed in the context of DL transmission scheme 2, but only one company provided results in an UL context [9].
The following alternatives remain for UL transmit diversity for CP-OFDM:
· [bookmark: _GoBack]Alt. 1: transmit diversity is not explicitly supported for PUSCH in Rel. 15
· Supporting companies: Qualcomm, Huawei, Samsung, Intel, Ericsson, LGE
· Alt. 2 non-transparent UL transmit diversity for CP-OFDM 
· SFBC: Nokia
· Non-transparent precoder cycling: Nokia, ZTE

UL transmit diversity for DFTsOFDM PUSCH
Only two companies provided simulation results for PUSCH DFTsOFDM UL transmit diversity [7], [11], recommending low PAPR Alamouti-based methods.
The following candidates remain for UL transmit diversity with DFTsOFDM
· Low PAPR Alamouti-based transmit diversity 
· Supporting companies: Mitsubishi Electric, Qualcomm, Interdigital
· transparent transmit diversity (e.g. short delay CDD, panel selection, transparent time domain beam/precoder cycling)
· Supporting companies: IITH, Cewit, Reliance Jo, IITM, Tejas Networks, Nokia, Samsung, Intel, Ericsson, LGE
· Non-transparent time domain beam/precoder cycling:
· Supporting companies: IITH, Cewit, Reliance Jo, IITM, Tejas Networks, Samsung, [ZTE]


Proposed offline outcome

Possible offline conclusion
For DFTsOFDM and CP-OFDM, companies are encouraged to provide evaluation results for the next RAN1 meeting.
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