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Introduction
At RAN-1 #84bis, multiple new waveforms have been proposed as 5G waveform candidates and some initial performance evaluation results have been provided [1-3]. And, in 3GPP 5G planning, it has been agreed that Phase 1 and later phases of NR should be designed to ensure forward compatibility and compatibility of different features. 
Considering a new waveform can also be a new feature and the possibility of waveform evolution in future should be remained, in this contribution we would like to raise the issue of how to keep forward compatibility for waveform evolution and propose that a unified framework can be defined in physical-layer processing, with which the forward compatibility for waveform evolution can be ensured.

Unified processing framework for waveform evolution
In current 3GPP specification [4], SC-FDMA and CP-OFDM are waveforms universal to all usage scenarios for uplink and downlink transmissions, respectively, and these two specific waveforms are clearly indicated in uplink and downlink physical channel processing block diagrams, respectively. In RAN-1 84 bis, it has been agreed that 
· Waveform is based on OFDM 
· Multiple numerologies are supported
· Additional functionality on top of OFDM such as DFT-S-OFDM, and/or variants of DFT-S-OFDM, and/or filtering/windowing, and/or OTFS is further considered
· Complementary non-OFDM based waveform is not precluded for some specific usecases (e.g., mMTC use case)
, which hints that scenario-specific waveforms are not precluded. 
In order to keep the forward compatibility for waveform evolution, a unified framework should be defined without indicating specific waveforms. 
Proposal 1 A unified framework should be defined for future waveform evolution.
As mentioned above, it has been agreed that 5G waveforms should be based on OFDM, but so far as we know that what is an OFDM based waveform is not very clear yet. In our understanding, the motivation of adopting OFDM based waveforms is to reuse the current resource grid structure and the IFFT/FFT processing part. If our understanding is correct, we think that any waveform based on IFFT and working with RE mapper can be defined categorized into an OFDM based waveform and therefore current candidate waveforms such as W-OFDM, F-OFDM and FBMC-OQAM are OFDM based waveforms. 
Proposal 2 OFDM based waveforms can be defined as the waveforms based on IFFT and working with RE mapper.   




Figure 1 A unified processing framework for OFDM based waveforms
An OFDM based waveform can be illustrated by Figure 1, where the IFFT part can be shared by all OFDM based waveforms and processing in Pre-IFFT and Post-IFFT parts can be different for different OFDM based waveforms. 
Observation 1 Different OFDM based waveforms can be adopted with different processing in Pre-IFFT and/or Post-IFFT parts. 
With the unified processing framework for OFDM based waveforms, if the Pre-IFFT and Post-IFFT parts are configurable, then scenario-adaptive waveform configuration and future waveform evolution can be supported. 
Proposal 3 Flexible waveform configuration can be used to support adaptive waveform selection and future waveform evolution. 

Conclusions
In the contribution, we put forward the following observation and proposals on forward compatibility for waveform configuration:
Observation 1 Different OFDM based waveforms can be adopted with different processing in Pre-IFFT and/or Post-IFFT parts. 
Proposal 1 A unified framework should be defined for future waveform evolution.
Proposal 2 OFDM based waveforms can be defined as the waveforms based on IFFT and working with RE mapper.  
Proposal 3 Flexible waveform configuration can be used to support adaptive waveform selection and future waveform evolution. 
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