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 Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved.  With CP-OFDM, the following agreements were made in RAN1#90 meeting for transmission scheme 2
Agreements:
· For CP-OFDM waveform based PUSCH, operation with UL transmission diversity is transparent to specification
· Send an LS to RAN4 to inform the agreements for them to consider for their future work – Cristina (Mitsubishi). LS in R1-1715273, which is endorsed and finally approved in R1-1715274

In this contribution we describe our views on the transparent scheme for uplink data transmission. 
Transmit Diversity Schemes for Uplink Transmission with CP-OFDM Waveform
[bookmark: _Ref378529477][bookmark: _GoBack]Note that the current specification supports two modes of MIMO uplink transmission. One is codebook based and the other is non-codebook based. However, during the WI phase, RAN1 discussed about supporting transmit diversity scheme. In our view, this scheme is very useful when NR is deployed at higher frequencies as the Doppler frequency increases linearly with the carrier frequency. The UE can choose the diversity scheme for high Doppler frequencies. In RAN11#90, we agreed to support transparent diversity scheme for example PRG level precoder cycling can be used. In our view, having transparent MIMO scheme at the UE is not beneficial for the network. This is because, even though the UE is configured with codebook based MIMO transmission, the UE can choose its own precoder or a random precoder without informing to the network and transmit data. This is highly unreliable as we expect network should control the data transmission.  
Hence we propose that the network should indicate which scheme i.e. if precoder cycling is preferred over the closed loop, then it should be indicated as part of the 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: An indication from the network to the UE about the PUSCH transmission scheme is recommended

[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: An indication from the network to the UE about the PUSCH transmission scheme is recommended
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