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1. Introduction
In the previous RAN1 #89 meeting, we discussed front-load DMRS design for NR and two DMRS configurations for UL/DL CP-OFDM were defined in working assumption as follows [1]:
	Working assumption:

· UEs in a cell are higher layer configured with 2 DMRS configurations for the front-load DMRS for UL/DL CP-OFDM

· Front-load DMRS Configuration 1: Supports up to 8 ports

· IFDM based pattern with Comb [2] and/or [4] w cyclic shifts (CS)

· One OFDM symbol: 

· To be down selected to 1 Alt:

· Alt 1: Comb 2 + 2 CS, up to 4 ports

· Alt 2: Comb 4 + 2 CS, up to 8 ports

· Two OFDM symbols: 

· To be down selected to 2 Alts:

· Alt. 1: Comb 2 + 2 CS + TD-OCC ({1 1} and {1 -1}), up to 8 ports

· Alt. 2: Comb 2 + 4 CS + TD-OCC ({1 1}), up to 8 ports

· Alt. 3: Comb 4 + 2 CS + TD-OCC ({1 1}), up to 8 ports

· Front-load DMRS Configuration 2: Supports up to 12 ports

· FD-OCC pattern with adjacent REs in the frequency domain

· One OFDM symbol:

· To be down selected to 1 Alt:

· Alt. 1: 2-FD-OCC across adjacent REs in the frequency domain up to 6 ports

· Alt. 2: 2-FD-OCC across adjacent REs in the frequency domain up to 4 ports

· Alt. 3: 2-FD-OCC across adjacent REs in the frequency domain up to 2 ports

· Two OFDM symbols: 

· 2-FD-OCC across adjacent REs in the frequency domain + TDM up to 12 ports

· 2-FD-OCC across adjacent REs in the frequency domain + TD-OCC (both {1,1} and {1,-1}) up to 12 ports

FFS: DMRS pattern before configuration, e.g., SIB1


Two configurations defined in the working assumptions are for CP-OFDM. More effort to define front-load DMRS for DFT-S-OFDM is needed. In this contribution, we share LG’s views on UL DMRS design.
2. Discussion
Based on working assumptions defined in the previous meeting, two configurations that consist of Configuration 1 using IFDM with Comb and CS and Configuration 2 using FD-OCC with adjacent REs in frequency domain can be configured for UL/DL CP-OFDM. Front-load DMRS for UL and DL can be configured separately or common. In our view, it is natural that UL DMRS configuration is the same as DL DMRS configuration because it has a benefit to manage interference between different links. Therefore, front-load DMRS for UL/DL CP-OFDM should be configured as same configuration, i.e. one of Configuration 1 and 2.
Proposal #1: By default, front-load DMRS for UL/DL CP-OFDM is configured as same configuration, i.e. one of Configuration 1 and 2.
Regarding front-load DMRS for DFT-S-OFDM, low PAPR/CM are important properties to be considered. From low PAPR/CM perspective, IFDM based pattern has a benefit because Zadoff-Chu(ZC) sequence is used for DFT-S-OFDM. Given that, in LTE system, Comb 1 and Comb 2 UL DMRS are supported, IFDM based pattern with Comb 1 and Comb 2 should be supported in NR.

On the one hand, the multiplexing scheme should be considered for MU-MIMO. IFDM based pattern with Comb 1 and Comb 2 is also appropriate for multiplexing between UEs using DFT-S-OFDM and between different waveforms. For multiplexing between different waveforms, FDM or TDM can be considered. If Configuration 1 is configured, FDM can be used for multiplexing because Configuration 1 also uses IFDM based pattern. If Configuration 2 is configured, TDM can be used for multiplexing because TDM scheme can be used in Configuration 2 when two OFDM symbols DMRS is configured. As a result, IFDM based pattern for DFT-S-OFDM is also suitable for multiplexing scheme. 

Proposal #2: IFDM based pattern with Comb 1 and Comb 2 should be used as front-load DMRS for DFT-S-OFDM.

3. Conclusion
In this contribution, we discussed issues on UL DMRS for NR. From the discussion, we propose as follow:
Proposal #1: By default, front-load DMRS for UL/DL CP-OFDM is configured as same configuration, i.e. one of Configuration 1 and 2.
Proposal #2: IFDM based pattern with Comb 1 and Comb 2 should be used as front-load DMRS for DFT-S-OFDM.
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