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Introduction
In RAN1#NR Adhoc meeting, following agreements were made for transmission scheme 2 in DL: 
Agreements:
· For Transmission scheme 2, down selection(s) on DMRS based transmission schemes will be done in RAN1#88 at least for rank 1
· For rank 1,
· Precoder cycling with transparent DMRS
· Precoder cycling with non-transparent DMRS
· Small-delay CDD with transparent DMRS
· DMRS based SFBC
· For rank>1, 
· Precoder cycling with transparent DMRS
· Precoder cycling with non-transparent DMRS
· Layer shifting
· Precoder cycling with transparent DMRS and layer shifting
· Small-delay CDD with transparent DMRS
· Large-delay CDD with non-transparent DMRS

In this contribution we discuss transmission scheme 2 for UL. 

Discussion
It is yet to be decided whether to use the term open-loop or precoder cycling in UL. Similar to DL, the scheme can be named as transmission scheme 2, where data and DMRS may or may not be precoded with same precoding matrix, that is, demodulation of data at the gNB may or may not require knowledge of relation between DMSR ports and data layers. The transmission schemes such as open-loop or precoder cycling, semi open-loop, transmit diversity etc are categorized under this scheme. 
Since two types of waveforms are supported in UL, transmission scheme 2 should be discussed separately for DFT-S-OFDM and CP-OFDM waveforms. Only rank =1 is supported for DFT-S-OFDM waveform, so transmission scheme 2 only supports rank=1 and single carrier property should also be maintained.  In LTE, transmission diversity schemes for DFT-S-OFDM had been evaluated and it was found that the performance of transmit diversity scheme/s is not satisfactory. It can be reevaluated in NR, however complexity, robustness should be considered in the system design. 
For CP-OFDM waveform, the alternatives for DL in transmission scheme 2 can be considered for UL as well. For rank 1 transmission scheme 2 in UL, the agreement on DMRS based scheme for DL can be used. In LTE, various schemes had been evaluated which can be basis for selecting the scheme for transmission scheme 2 in NR. In our view DMRS based SFBC provides better performance for rank=1. For rank>1, similarly, on the basis of evaluations in LTE DL, precoder cycling is preferred, whether RE level precoder cycling or PRB level precoder cycling can be further discussed. 
Proposals: 
· For DFT-S-OFDM, transmission scheme 2 should be carefully evaluated performance while maintaining single carrier property.
· For CP-OFDM, the agreement for DL DMRS based transmission scheme 2 can be used for UL as well.

Conclusions
In this contribution we discussed transmission scheme 2 in UL, we have following proposals:
Proposals: 
· For DFT-S-OFDM, transmission scheme 2 should be carefully evaluated performance while maintaining single carrier property.
· For CP-OFDM, the agreement for DL DMRS based transmission scheme 2 can be used for UL as well.
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