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1 Introduction
In RAN1#88bis meetings the following agreement was reach regarding DM-RS sequence design for DFT-s-OFDM waveform.

	Agreements:
· At least for slot, the location of front-loaded DL DMRS is fixed regardless of the first symbol location of PDSCH

· FFS: Mini-slot case
· Support ZC-sequence for UL DFT-S-OFDM DMRS


In this contribution we provide additional details for DM-RS sequence generation to support DFT-s-OFDM waveform with dedicated DM-RS symbol. 
2 Discussion

DM-RS design with dedicated symbol

To achieve low PAPR for DFT-s-OFDM waveform, dedicated OFDM symbol with low PAPR sequence such as ZC is agreed as DM-RS design option for NR. In this case one of the challenges of supporting flexible support of MU-MIMO pairing with orthogonal DM-RS antenna ports with partially overlapping resource allocations. The issue is similar to eFD-MIMO objective where support of four antenna ports for MU-MIMO was defined for partially overlapping resource allocations. For NR to achieve more flexible pairing with orthogonal DM-RS antenna ports support of block concatenation of the two or more ZC sequences for DM-RS within resource allocation of the UE should be considered. For this option, to reduce PAPR increase and randomize the inter-cell interference the following approaches can be used to construct the DM-RS sequence  
· DMRS cyclic shift hopping in different blocks
· DMRS sequence hopping in different blocks

· Different phase rotation in different blocks

Figure 1 shows the example of cyclic shift hopping in time and frequency.
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Figure 1: Example of cyclic shift hopping for DM-RS constructed by frequency domain concatenation of ZC sequences
Proposal:
· To support more flexible MU-MIMO pairing for DFT-s-OFDM waveform, the DM-RS sequence is generated by concatenation of multiple ZC sequences 
· The following options are considered for reduce PAPR increase and randomize the inter-cell interference
· DMRS cyclic shift hopping in different blocks
· DMRS sequence hopping in different blocks

· Different phase rotation in different blocks

3 Summary

In this contribution we propose uplink DM-RS sequence design for DFT-s-OFDM waveform. The following proposals were made:
· To support more flexible MU-MIMO pairing for DFT-s-OFDM waveform, the DM-RS sequence is generated by concatenation of multiple ZC sequences 
· The following options are considered to reduce PAPR increase and randomize the inter-cell interference
· DMRS cyclic shift hopping in different blocks
· DMRS sequence hopping in different blocks

· Different phase rotation in different blocks
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