[bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG1#94bis Meeting	R1-1811153
Chengdu, China, October 8th – 12th, 2018

[bookmark: _Ref133120545]Source:	Sharp
Title:	Views on physical layer structures and procedures for NR V2X
Agenda Item:	7.2.4.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN1#94, NR V2X SI has started. The following agreements were made for the waveform [1].
	Agreements:
· RAN1 to continue study on the physical channel considering at least the following aspects:
· Waveform
· Candidates: CP-OFDM, DFT-s-OFDM
· Proposals from companies:
· CP-OFDM only
· Support both
· Consideration points:
· Different channel can have different waveform?
· Benefit and impact of supporting only one waveform and supporting both waveforms
· Subcarrier spacing
· Candidates for further study are: 
· FR1: 15 kHz, 30 kHz, 60 kHz, 120 kHz 
· FR2: 30 kHz, 60 kHz, 120 kHz, 240 kHz
· Companies are encouraged to consider the potential issues and benefit of introducing new subcarrier spacing.
· CP length
· RS design
· Candidates are:
· DM-RS
· DM-RS defined in Rel-15 NR Uu is the starting point.
· PT-RS
· CSI-RS
· SRS
· AGC training signal
· Channel coding
· For data, channel coding defined for data in Rel-15 NR Uu is the starting point.
· For control, channel coding defined for control in Rel-15 NR Uu is the starting point.
· Modulation
· RE mapping and rate-matching
· Scrambling
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Waveform
In the last meeting, whether one of CP-OFDM or DFT-S-OFDM waveform or both waveform should be supported has been discussed. In NR uplink, both waveforms have been supported. The CP-OFDM is a good choice for sidelink transmission with high data rate / wideband data transmission. On the other hand, DFT-S-OFDM has low PAPR and it is also suitable to long range communication. Therefore, our view is that both waveforms should be studied.
Proposal 1:
· Both CP-OFDM and DFT-S-OFDM should be studied

Multiantenna scheme and Beamforming
For V2X services discussed in SA1. Services requiring high throughput and high reliability. In this case, multi-antenna-based diversity gain is also important. The candidates scheme can be STBC/SFBC, precoder cycling, closed-loop scheme (e.g. PMI feedback-based adaptation) can also be considered.
In addition, in above 6 GHz, to compensate severe pathloss, beamforming should be studied in NR V2X and it also can reduce interference by beamforming to achieve high data rate.
Proposal 2:
· Multi-antenna scheme should be studied
· Beamforming should be studied in above 6 GHz

Conclusion
Proposal 1:
· Both CP-OFDM and DFT-S-OFDM should be supported
Proposal 2:
· Multi-antenna scheme should be studied
· Beamforming should be studied in above 6 GHz

References
“RAN1 Chairman’s Notes”, RAN1#94, August 2018.
4

