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1 Introduction
In RAN1#84bis, the following was agreed in [1] regarding solutions on how to achieve forward compatibility.
	Agreements:
· Phase 1 and later phases of NR should be designed with the following principles to ensure forward compatibility and compatibility of different features:
· Strive for
· Maximizing the amount of time and freq. resources that can be flexibly utilized or that can be left blanked without causing backward compatibility issues in the future 
· Blank resources can be used for future use
· Minimizing transmission of always-on signals
· Confining signals and channels for physical layer functionalities (signals, channels, signaling) within a configurable/allocable time/freq. resource


In this contribution, we discuss other solutions considering forward compatibility for later phases of NR. In particular, forward compatibility between different numerologies is considered. Aspects of forward compatibility within a numerology are considered in [2].
2 Discussion
In the previous meeting [1], it was agreed that an OFDM based waveform with multiple numerologies is supported in NR. One purpose of this agreement is that NR applies for several usage scenarios and use cases defined in [3]. From the perspective of diversity of services, it is preferable to be able to adaptively configure frequency and time domain resources with multiple numerologies according to service condition (e.g. the proportion of devices operating with each use case). Therefore, the network should be able to seamlessly multiplex resources with multiple numerologies which provide each service.
FDM is better than TDM when resources that satisfy different latency and bandwidth requirements for different services (e.g. eMBB and mMTC) are multiplexed. In TDM, the resource span allocated to the resource directly affects waiting time for transmission/reception and causes high latency. In addition, since the received bandwidth of mMTC devices is generally narrower than that of eMBB, there are some unused resources when an eNB communicates with mMTC devices. Moreover, especially for UL, resources can’t be separated orthogonally in the time domain when devices without timing advance are asynchronized.
Although it is possible to overlap resources with multiple numerologies by using non-orthogonal multiple access technologies, this might result in higher system complexity than multiplexing in overlapped resources with the same numerology since units of data/signal mapping resource may be scalable according to numerology. We should consider multiplexing resources with different numerologies in orthogonal resources at the first step.

Proposal 1: At least frequency division multiplexing of resources with different numerologies should be supported.
Considering coexistence of resources with different numerologies in the same frequency range, it is important that existence of a resource used by a certain service doesn’t affect performance of other resources used by other services as much as possible. In the case of FDM, we should consider a range of inter-subband guard band sizes between subbands with different numerologies. In the traditional OFDM waveform used by LTE, a wide guard band is located between component carriers in order to mitigate out-of-band leakage. However, this causes low system spectral efficiency because the guard band cannot be utilized. According to the waveform discussion in NR [4], one of the solutions is to introduce a new waveform with lower out-of-band emission compared with the traditional OFDM waveform. Introducing a new waveform such as filtered OFDM can enable a narrow inter-subband guard band and keep efficient communication quality. It is noted that applying a new waveform to only one subband cannot narrow the inter-subband guard band size. For example, for a new waveform that is not introduced in phase I NR but will be introduced in later phase NR, although the out-of-band leakage from the subband of later phase NR will be reduced, the out-of-band leakage from the other subband of phase I NR will still remain. Hence, an inter-subband guard band between spectrums of the phase I NR and the later phase NR will be needed. From the perspective of forward compatibility, any function for reducing interference caused by the out-of-band leakage should be introduced in the first step of work item phase.
Proposal 2: Any function for reducing interference caused by the out-of-band leakage should be introduced in Phase I NR from the perspective of forward compatibility.
Proposal 3: New waveform technology (e.g. OFDM with filtering or windowing) is a good candidate for reducing the out-of-band leakage.
3 Conclusion
In this contribution, we discussed considerations for forward compatible design of NR and we propose as follows:
Proposal 1: At least frequency division multiplexing of resources with different numerologies should be supported.
Proposal 2: Any function for reducing interference caused by the out-of-band leakage should be introduced in Phase I NR from the perspective of forward compatibility.
Proposal 3: New waveform technology (e.g. OFDM with filtering or windowing) is a good candidate for reducing the out-of-band leakage.
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