
3GPP TSG RAN WG1 Meeting #90


R1-1713295
Prague, Czech Republic, 21th – 25th August 2017
Source:
Guangdong OPPO Mobile Telecom
Title:
Discussion on the waveform indication
Agenda Item:
6.1.3.3.2
Document for:
Discussion and Decision

1. Introduction

In RAN1-86b meeting [1], both CP-OFDM and DFT-s-OFDM are decided as mandatory waveform UE should support for NR uplink:
Agreement:
· NR Support DFT-S-OFDM based waveform complementary to CP-OFDM waveform, at least for eMBB uplink for up to 40GHz

· FFS additional low PAPR techniques 

· CP-OFDM waveform can be used for a single-stream and multi-stream (i.e. MIMO) transmissions, while DFT-S-OFDM based waveform is limited to a single stream transmissions (targeting for link budget limited cases)

· Network can decide and communicate to the UE which one of CP-OFDM and DFT-S-OFDM based waveforms to use

· Note: both CP-OFDM and DFT-S-OFDM based waveforms are mandatory for UEs

· RAN1 should target for a common framework in designing CP-OFDM and DFT-S-OFDM based waveforms (without compromising CP-OFDM performance/complexity), e.g., control channels, RS, etc.

It is still open how waveform is selected up to different scenarios. 
2. Discussion
One Tx port UE is an important type of UE for the UE vendors. Up to now, there is still a large account of LTE UEs in the market with only one Tx port. Therefore it is reasonable expected that NR shall still support one Tx port UEs. 
With one Tx port, the UE can only transmit single-stream uplink data, which is one of the use cases for DFT-s-OFDM as agreed in RAN1-86b. As CP-OFDM can also be used for single-stream transmissions, it is reasonable to confirm the previous RAN1 agreement that: 
Proposal 1: Confirm RAN1 agreement that one Tx port UE should support both CP-OFDM and DFT-s-OFDM waveforms
As it is agreed in RAN1 86b that network should decide which waveform shall be used and indicate it to UE. Generally, L1 parameters can be configured by L1 or/and L3 signaling. On determining the waveform configuration signaling, it is important to figure out the scenarios when the waveform can be switched. When UE uplink is severely interfered by other cells, UE’s uplink transmission power may experience dramatic changes because the interference is up to the burst traffic. In such case, L1 signaling configuration of waveform is necessary because L3 signaling may not be that fast. Similarly, when uplink is on the high frequency band, the channel response may also change quickly, then using L1 signaling to switch the waveform is also necessary. Therefore, it is necessary to have L1 signaling configuration of waveform. 

Proposal 2: NR should support L1 signaling configuration of waveform 
While in many cases such as uplink channel condition and interference environment is stable, waveform configuration through L3 signaling makes sense. For example, RRC can configure an initial waveform for UE to use and latter gNB can use RRC re-configure to change the waveform. But it needs further study if there are any problems when both L1 & L3 signaling can configure/change the waveform. 
Proposal 3: It needs further study whether L3 signaling can also be used to configure the waveform
3. Conclusions
In this contribution, we discuss the waveform issue for one Tx port UE. We propose that:
Proposal 1: Confirm RAN1 agreement that one Tx port UE should support both CP-OFDM and DFT-s-OFDM waveforms
Proposal 2: NR should support L1 signaling configuration of waveform

Proposal 3: It needs further study whether L3 signaling can also be used to configure the waveform
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