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1 Introduction
In RAN#71, a new SI “Study on New Radio Access Technology” was approved [1]. According to the SID, forward compatibility was highlighted to enable the phased specification of the new RAT. At RAN1#84bis, the design principles to ensure forward compatibility was discussed and the following was agreed
· 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 discussed the detailed solutions to achieve forward compatibility. 
2 Discussion
The definition of forward compatibility was briefly discussed by several companies [2]
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[3]. In general, a forward compatible design should allow easy introduction of new features and new services on the same carrier in the future without causing severe performance degradation to the existing services. In the following, we provide some further details related to blank resource configuration, always-on signal transmission and solutions of confining the signals and channels for physical layer functionalities.
2.1 Blank resource configuration

As the first design principle, NR should strive for maximizing the amount of time and frequency resources that can be flexibly utilized or left blanked without causing backward compatibility issues. The blank resources can be used for features or services that may be introduced in a later phase.  
To maintain backward compatibility, there will be a restriction on the resources that can be blanked. For instance, the UEs would always need some periodic signals for initial access, paging and mobility related functionalities. Once these always-on signals are introduced, they cannot be blanked later since this would cause backward compatibility issues. Hence maximizing the resources that can be blanked would require minimizing the always-on signals in this sense. In addition, periodic transmissions should be kept to the minimum whenever possible since they cannot be easily blanked compared to sporadic transmissions.   
Depending on whether the blank resources occupy the whole frequency band or not, there can be “blank subframes” or “blank carriers”. The reservation of blank resources can be either in semi-static or dynamic manner. As there will be a tradeoff between flexibility and signaling overhead, it may be good to study both options. In addition, the blank resource configuration may need to be signaled to both legacy UEs and UEs enabled with new features or new services. The legacy UEs would need this signaling in order to avoid any transmission or reception on the blank resources. The UEs enabled with new features or services would also need the signaling for proper transmission and reception. 
Proposal 1: Both semi-static and dynamic signaling can be considered for blank resource configuration.
2.2 Always-on signal transmission
The second design principle is to minimize the transmission of always-on signals. As discussed in section 2.1, the always-on signals are typically periodic for functionalities such as initial access, paging, mobility and other RRM related measurements. In LTE, these signals include PSS/SSS, PBCH, SIB, CRS and DRS transmissions. In particular, the CRS are present in every subframe and across the entire system bandwidth. Many LTE functionalities and implementations have been built based on this assumption. 
In NR, it is possible to reconsider the design philosophy to minimize the footprint of always-on signals. One possible way is to condense the always-on signal transmissions in a time-concentrated manner. As an example in Figure 1, the always-on signals are transmitted in a periodic way and the signals for the purpose of coarse/fine time/frequency sync, MIB/SIB reception and RRM measurements are concentrated to a single “subframe” within each period.  
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Figure 1 Time-concentrated transmission of always-on signals
Proposal 2: The always-on signals are transmitted in a time-concentrated manner to support initial access, paging, mobility and other RRM related measurements.
2.3 Confinement of signals and channels 
The third design principle is to confine the signals and channels for physical layer functionalities (signals, channels, signaling) within a configurable/allocable time/freq. resource. In case the same waveform and numerology are used for the new features/services, there may be no strong need to further confine the signals and channels since it is possible to multiplex these features/services via FDM while still keep orthogonality among them.
However, if new waveform or different numerology is used, the co-existence of existing features/services and the newly introduced ones should be considered since the orthognality may not be kept between adjacent carriers. A more frequency confined waveform would be beneficial in the sense that the intra-carrier interference can be reduced. In particular, for OFDM based waveforms, frequency localization can be achieved by applying subband filtering (e.g. F-OFDM) or subcarrier filtering (e.g. FBMC). These candidates can be considered in waveform studies once consensus is reached on the necessity of supporting different waveform and numerologies on the same carrier.
Proposal 3: Frequency localized waveforms can be considered if the support of different waveform and numerologies on the same carrier is deemed to be necessary.
3 Conclusions
In this contribution, we discuss some high level design aspects of new radio interface. The following proposals are provided:
Proposal 1: Both semi-static and dynamic signaling can be considered for blank resource configuration.
Proposal 2: The always-on signals are transmitted in a time-concentrated manner to support initial access, paging, mobility and other RRM related measurements.

Proposal 3: Frequency localized waveforms can be considered if the support of different waveform and numerologies on the same carrier is deemed to be necessary.
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