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1 Introduction
In RAN1#84bis meeting, an agreement regarding forward compatibility was reached as follows
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]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


And there was another agreement in last RAN1#85 meeting as below
	Agreements:
· For a NR carrier (from network perspective) using multiple numerologies, at least the following is for further study
· multiple frequency/time portions using different numerologies share a synchronization signal
· Note: The synchronization signal refers to the signal itself and the time-frequency resource used to transmit the synchronization signal


The two above agreements were in order to minimize the transmission of always-on signals and maximize the time/frequency resources which can be configured for future service. In this contribution, we provided our views for forward compatibility.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
Although it is preferred to flexibly configure subframe type such as DL subframe, UL subframe, Special subframe, some always-on signals, especially for initial access should be transmitted in the periodic DL subframes. That means these DL subframes may not be left blanked in the future. 
Those always-on signals correspond to PBCH, SS(synchronization signals), CRS, SIB and DRS in LTE which are designed for synchronization, RRM measurement and some system information for initial access. As described in [1][2], in order to achieve maximum flexible time/frequency resource for NR Phase II design, these always-on signals should be concentrated to a single “subframe” within each period. 
Proposal 1: The always-on signals for initial access should be concentrated to a single “subframe” within each period.
In LTE, PBCH is transmitted in one subframe of every 10ms and SS is transmitted in one subframe of every 5ms which both occupy the central 6 PRBs only. This may not be a critical problem for forward compatibility. However, CRS is transmitted in all downlink subframes and in the whole frequency band. In NR, since LTE backward compatibility can be ignored, and the channel estimation gain with wideband CRS may be marginal [3], CRS density both in frequency domain and time domain can be scaled down according to the system requirement. 
After time/frequency synchronization using SS, the UE may rely on wider band CRS for fine time/frequency tracking. However, different CRS bandwidth may be required for different scenarios, e.g. for the system with higher sampling rates, the UE must rely on wideband CRS, but for the system with small FFT size and lower sampling rates, maybe narrow band CRS is enough. Therefore, configurable CRS transmission is preferred in NR system for good forward compatibility. 
[bookmark: OLE_LINK1]As CRS transmission information should be achieved for UEs after detection of SS and PBCH, it is better broadcasted by SS or PBCH. Because it is very restricted if CRS transmission information is carried in the SS, we propose that CRS transmission information maybe include period and bandwidth, is informed by PBCH.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 2: CRS transmission information is informed by PBCH.
As shown in the below Figure 1, UE can get the CRS bandwidth and periodicity after detection of PBCH. CRS bandwidth can be indicated in the MIB as a fraction of downlink system bandwidth, e.g. 1, 3/4, 1/2, 1/4 of downlink system bandwidth. And the period of CRS can be indicated by PBCH or fixed, e.g. 5 ms. Furthermore, SIB, at least SIB1 can be limited in the CRS region for further limitation of always-on time/frequency resource.
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Figure 1 Illustration of narrow band CRS transmission
3 Conclusion
In this contribution, we provided our proposals for forward campatibility as follows:
Proposal 1: The always-on signals for initial access should be concentrated to a single “subframe” within each period. 
Proposal 2: CRS transmission information is informed by PBCH.
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