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 Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved. The following agreements were made in RAN1#88bis meeting for diversity transmission 
Agreements:
· 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

In this contribution we describe our views diversity transmission techniques for uplink.
Transmit Diversity Schemes for Uplink transmission 
[bookmark: _Ref378529477]Note that, the DFT-s-OFDM is a complimentary waveform for uplink in addition to CP-OFDM. Since DFT-s-OFDM is used only in coverage limited UEs, we envision most of the UEs use CP-OFDM for transmitting the uplink control channel and data channel.  It was already agreed to have RB level precoding cycling is used for PDCCH transmission and the performance of RB level precoder cycling is almost same as that of DM-RS based SFBC scheme beside providing flexibility to improve the performance, we don’t see any reason to choose a different  scheme for uplink transmission. This is because, we expect symmetric design for both downlink and uplink.
Proposal 1: For CP-OFDM, the same diversity transmission scheme as that of Downlink should be used for uplink 

Regarding the transmission schemes for DFT-s-OFDM, the current RAN1 agreement list all the possibilities. In addition, there is no agreed simulation assumptions and the evaluation metrics as the evaluation metrics as that of downlink CP-OFDM may not applicable in UL. Hence we recommend to down select two candidates from the list. For example, companies are encouraged to evaluate SFBC based transmission and precoder cycling using agreed simulation assumptions either at link level or system level.
Proposal 2: For DFT-s-OFDM, RAN1 should agree on simulation assumptions and evaluation metrics for the candidate schemes


[bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168]Conclusions
In this contribution, we provide our views on the transmit diversity schemes for uplink. Based on our observations, we have the following proposal:
[bookmark: _Ref450342757]Proposal 1: For CP-OFDM, the same diversity transmission scheme as that of Downlink should be used for uplink
 
Proposal 2: For DFT-s-OFDM, RAN1 should agree on simulation assumptions and evaluation metrics for the candidate schemes
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