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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:
· Support at least the following UL transmission schemes for data in NR
· Scheme A: Codebook based UL transmission
· ...
· Scheme B: Non-codebook based UL transmission
· Support frequency selective precoding for CP-OFDM when the number of transmission port is greater than Y (FFS: Value of Y).
· Support the indication of DL measurement RS for UE to calculate candidate precoder
· Study the mechanisms for UL precoder determination, e.g. precoded SRS based, non-precoded SRS based, hybrid precoded and non-precoded SRS based
· Diversity-based transmission schemes
· FFS: Whether the scheme has specification impact or not
· FFS: Merging of the schemes
· Support rank determination by gNB

· Codebook based transmission for UL is supported at least by following signaling in UL grant:
· SRI+TPMI+TRI, where 
· The TPMI is used to indicate preferred precoder over the SRS ports in the selected SRS resource by the SRI.
· No SRI when a single SRS resource is configured
· The TPMI is used to indicate preferred precoder over the SRS ports in the configured single SRS resource.
· Support indication on selection of multiple SRS resources 
· FFS details

In RAN1 Adhoc#2, the following conclusions were made 
Agreements:
· For PUSCH precoder determination in non-codebook-based UL MIMO, support at least one of the followings: 
· Alt.1: Signalling of SRI(s) only, without TPMI indication in the UL grant
· Alt.2: Signalling of TRI only, without TPMI indication in the UL grant
· Alt.3: Signalling of TRI and a single SRI, without TPMI indication in the UL grant
· Alt. 4: signalling of a single TRI, a single CRI without TPMI indication in the UL grant
· To down-select in the next meeting considering single- vs. multi-panel (companies are encouraged to perform more evaluations)
· Note: this may depend UE’s capability in terms of calibration

In this contribution we describe our views on non-codebook based Uplink MIMO.
 Views on Non codebook based Uplink MIMO 
[bookmark: _Ref378529477]In our view, Non codebook based uplink MIMO should be part of codebook uplink MIMO where the PMI indication in the DCI is switched off. Since the DMRS is also precoded at the UE, the UE is free to choose its own precoder without any network assistance.  

Proposal 1: Non-codebook based UL MIMO should be part of codebook based UL MIMO where the PMI indication is switched off in the DCI. 

In addition, we envision, two transmit antennas at the UE will be widely deployed for uplink MIMO.  For 2 transmit antennas, the throughput difference between code book based UL MIMO and SVD based MIMO is very small.  However, with 4 transmit antennas the difference between SVD and the codebook based MIMO might be large. Hence we prefer to support non codebook based UL MIMO only when the number of ports are greater than 2.  

Proposal 2: Support of non – codebook based MIMO when the number of antenna ports are larger than 2.
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In this contribution, we provide our views on codebook based MIMO schemes for uplink. Based on our observations, we have the following proposal:
Proposal 1: Non-codebook based UL MIMO should be part of codebook based UL MIMO where the PMI indication is switched off in the DCI. 

[bookmark: _Ref450342757]Proposal 2: Support of non – codebook based MIMO when the number of antenna ports are larger than 2.
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