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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#89 meeting for diversity transmission 
Agreements:
· For UL transmit diversity for CP-OFDM, down-select between the following alternatives
· Alt. 1: transmit diversity is not explicitly supported for PUSCH in Rel. 15
· Alt. 2 non-transparent UL transmit diversity for CP-OFDM (e.g., SFBC, Non-transparent precoder cycling)
· For UL transmit diversity for DFTsOFDM and CP-OFDM, companies are encouraged to provide evaluation results and implementation analysis for the next RAN1 meeting

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. Hence transmit diversity is not explicitly supported for PUSCH 

Since it is already agreed not to indicate transmission scheme 2 explicitly, we can reuse the same agreement for uplink when CP-OFDM is used PUSCH transmission. However, in our view if the network can indicate which scheme i.e. if precoder cycling is preferred over closed loop, then it should be indicated as part of control channel for uplink PUSCH. This is because for PUSCH transmission, the network can estimate the channel conditions/Doppler more accurately. Hence we prefer the network can control whether to use precoder cycling or closed loop MIMO.
Proposal 2: An implicit indication from the network to the UE abo9ut the PUSCH transmission scheme is recommended

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.  Since it is mostly for coverage limited scenarios, we envision the transmit diversity scheme chosen will preserve the same PAPR. 
Proposal 3: For DFT-s-OFDM, RAN1 should agree on a schcme which preserves the same PAPR as that of single antenna system.
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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. Hence transmit diversity is not explicitly supported for PUSCH 
 
Proposal 2: An implicit indication from the network to the UE abo9ut the PUSCH transmission scheme is recommended

Proposal 3: For DFT-s-OFDM, RAN1 should agree on a schcme which preserves the same PAPR as that of single antenna system.
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