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1 Introduction

New Radio Access Technology Study Item has been approved in the RAN #71 plenary meeting [1].  One of the main objectives of the study item is that the new RAT shall be inherently forward compatible.
In RAN#84 bis, an agreement [2] regarding forward compatibility was reached:
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, further considerations related to physical layer procedures, associated signals and channels design for forward compatibility of NR are discussed.
2 Discussion 
In [3], radio access mechanisms in NR are discussed in order to provide a boundary-less radio access. This is to address the 5th-percentile user spectrum efficiency and mobility interruption requirements under different deployment scenarios, in particular, dense urban environment.

It is observed in [3] that with the existing fixed UE and TRP association mechanism, it is not feasible for network to flexibly select cooperative TRP set for each UE. Also the existing UE-TRP association mechanism cannot minimize the mobility interruption. Therefore several proposals are made, in particular:

· In order to provide a true UE-cell-center-like experience for the NR, new radio access mechanisms without rigid association with a physical cell should be studied. 
· Physical layer design should be based, as much as possible, on an identifier that can uniquely identify a UE across coverage of a logical access entity.

The consequence of decoupling of a UE’s rigid association with a physical cell and UE-dedicated identifier being used across coverage area of a logical entity is that some modifications and enhancements to physical layer procedures should be studied. Access procedures [3] (e.g. synchronization, broadcast, random access), for example, can be streamlined since a UE does not need to obtain the physical cell ID associated with a particular TRP. It is important for NR to have a forward compatible design that eliminates the reliance on physical cell at the beginning for different deployment scenarios (including dense urban). Synchronization procedure without the need to identify physical cell ID, minimizing always-on broadcast and a lighter/no random access procedure due to the availability of a more persistent UE-dedicated identifier are examples that need to be considered at the beginning. Otherwise, NR will not be forward compatible when these fundamental procedures (and associated signals and channels) need to be redesigned. Measurement procedures that facilitate UE-TRP association and mobility management can also rely more on uplink signals [3]. These uplink signals should be generated based on UE-specific quantities such as the aforementioned UE-dedicated identifier and other UE-specific mechanisms (e.g. locations).

As discussed in [3], the associated physical signals and channels (other than initial access related) should also rely on UE-specific quantities (e.g. UE-dedicated identifier, UE-group mechanisms) to facilitate flexible TRP association and minimize reconfiguration due to mobility across different TRPs.

Since NR design should work under different deployment scenarios, it is important to consider the physical layer design impact for new radio access mechanisms at the beginning to ensure forward compatibility.

Proposal 1: To ensure forward compatibility of NR, physical layer procedures without rigid association with a physical cell should be studied. Access procedures, associated signals and channels can be the starting point of the study.

Proposal 2: To ensure forward compatibility of NR, physical signals and channels design should rely on UE-specific quantities as much as possible from the beginning. 
3 Conclusion
In this contribution, forward compatibility considerations on physical layer procedures in order to provide a boundary-less radio access are discussed:

Proposal 1: To ensure forward compatibility of NR, physical layer procedures without rigid association with a physical cell should be studied. Access procedures, associated signals and channels can be the starting point of the study.

Proposal 2: To ensure forward compatibility of NR, physical signals and channels design should rely on UE-specific quantities as much as possible from the beginning. 
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