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Discussion 
1. Introduction
At 3GPP RAN1#84bis meeting, some agreements about forward compatibility for NR have been achieved in [1]:

· 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, some aspects and possible solutions for forward compatibility design will be discussed. 
2. Discussion
Forward compatibility is very essential for NR. Since the Phase 1 of NR is targeted for fast commercial deployment, the tight interworking/aggregation of NR and LTE network will be foundation feature for Phase 1. 
· Blank time and frequency resources

Under this assumption, most cell specific or UE-common channels/ signals for NR could be transmitted by LTE carrier/cell, e.g. the system broadcast information for NR (DL carrier bandwidth, the central carrier frequency). However, for Phase 2 of NR, the standalone operation will require the necessary common channels/ signals supported by NR carrier. A possible solution is that a certain amount of time and frequency resources set as blank in Phase 1 design. From the perspective of UE, the blank resources design should ensure the Phase 1 UEs successfully receive and decode the UE-specific channels, either control info or data, transmitted on adjacent time and frequency resources. Furthermore, the Phase 2 UEs could simultaneously decode the common channels on the previous blank resources which may be multiplexing used with legacy Phase 1 UEs.

Observation 1: the blank resources design should enable the Phase 1 UEs successfully receive and decode the UE-specific channels transmitted on adjacent time and frequency resources. 
· Cell specific reference signals
In LTE, the cell specific reference signals (CRS, PSS, SSS) transmit on the entire carrier bandwidth and occupy relatively numbers of REs. For instance, under 4 antennas condition, every 168 REs (1 PRB) need to use 24 REs as CRS and the overhead proportion reach 14.29%. While for NR, UEs of different usage scenarios would require different common channels/ signals thus the cell specific RS could be dedicated to specific usage scenario. And massive MIMO technology will enable UE-specific beamforming and related channel measurement will not need the cell specific RS. Therefore, the cell-specific RS should be minimized on resources and configurable for usage scenarios and numerologies. However the necessary cell-specific RS should be supported for time and frequency synchronization and frequency-selective scheduling. 
Observation 2: the cell-specific RS should be minimized on resources and configurable for usage scenarios and numerologies and necessary cell-specific RS should be supported.
· Multiplexing
To split users of different usage scenarios and users multiplexing for the single usage scenario, TDM , FDM and hybrid based methods could be investigated.

TDM solution
For TDM solution, different sub-frames (or new definition in NR representing minimum time period for DL/UL transmission) can be allocated to different use cases. In the single use case, multi-users multiplexing can use FDM method and/ or non-orthogonal multiple accessing on the same frequency resources. This method can easily achieve no interference between DL and UL, however, the issue is that different numerologies are hard to realize.

FDM solution
FDM solution can allocate different frequency resources/ sub-bands to different use cases and multi-users multiplexing could be supported by TDM method, for instance subframe #1 for eMBB UE1 DL transmission and subframe #2 for eMBB UE3 DL transmission. In FDM solution, the suitable and flexible numerologies can be easily supported on the system bandwidth while the key issues are how to schedule ultra low latency users and frequency-selective gain is restricted. 
Observation 3: single TDM and FDM solutions for multiplexing may not sufficient satisfy NR requirements.
3. Conclusion

In this contribution, we discuss some aspects to be considered and the possible solutions for forward compatibility of NR. The following observations can be summarized: 
Observation 1: the blank resources design should enable the Phase 1 UEs successfully receive and decode the UE-specific channels transmitted on adjacent time and frequency resources.
Observation 2: the cell-specific RS should be minimized on resources and configurable for usage scenarios and numerologies and necessary cell-specific RS should be supported.
Observation 3: single TDM and FDM solutions for multiplexing may not sufficient satisfy NR requirements.
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