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1	Introduction
Current RAN1 discussion on NR uplink are focusing on supporting high performance MIMO schemes, including codebook based UL-MIMO and non-codebook based UL-MIMO schemes. In order to have a complete reliable NR uplink solution, it is necessary to support 1Tx fall-back UL transmission mode. This contribution addresses this issue.

2	Support of 1Tx fallback transmission mode
Two uplink waveforms, DFT-S-OFDM and CP-OFDM, have been included as two uplink waveforms in NR. CP-OFDM is more suitable to support high throughput transmission, while DFT-S-OFDM can be applied for coverage sensitive applications with its low PAPR property. With this consideration, corresponding uplink diversity-based transmission and closed-loop transmission schemes shall be designed to support these two waveforms.
When SNR is relatively high and UE’s throughput is the major consideration, more advanced transmission schemes, such as closed-loop Tx with reliable CSI feedback are usually applied. CP-OFDM is more favorable for these operations of high rank and/or MU-MIMO transmission than DFT-S-OFDM. For coverage sensitive applications, DFT-S-OFDM is more suitable due to its low PAPR property.
Current RAN1 standardization efforts are focusing on multiple transmission ports in uplink. Single transmission port for uplink, however, shall be supported for NR as for LTE. Single port transmission can be used as a fallback transmission mode for uplink transmission when MIMO transmission fails.
There is no explicit support of 1Tx transmission for NR uplink during the RAN1 discussion at this moment. Therefore, we propose to include 1Tx transmission mode for NR uplink, as the fallback mode for both DFT-S-OFDM and CP-OFDM waveform. Selection of 1Tx DFT-S-OFDM or 1Tx CP-OFDM depends on UE’s capability. These uplink Tx modes shall be supported:
1. CP-OFDM, 1Tx
2. DFT-S-OFDM, 1Tx
3. CP-OFDM, closed loop multiplexing
4. DFT-S-OFDM, closed loop multiplexing.
A UE can be semi-statically configured via higher layer signaling to transmit PUSCH via PDCCH according to the indication of uplink transmission modes.
One of the transmission mode such as Mode 1 or Mode 2 can be the default uplink transmission mode for a UE until the UE is assigned an uplink transmission mode by higher layer signalling. 

3	Conclusion
Based on the discussion in the contribution, NR shall support 1Tx transmission in uplink, at least as the fallback transmission mode.
With the consideration of including 1Tx fallback transmission mode for NR uplink, these uplink Tx modes shall be supported:
1. CP-OFDM, 1Tx
2. DFT-S-OFDM, 1Tx
3. CP-OFDM, closed loop multiplexing
4. DFT-S-OFDM, closed loop multiplexing.
A UE can be semi-statically configured via higher layer signaling to transmit PUSCH via PDCCH according to the indication of uplink transmission modes.
One of the transmission mode such as Mode 1 or Mode 2 can be the default uplink transmission mode for a UE until the UE is assigned an uplink transmission mode by higher layer signalling. 
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