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1. Introduction
At the RAN#71, Study on New Radio Access Technology has been approved [1]. The objective of this study includes phasing approach of its specification work. 
	(2)
The new RAT shall be inherently forward compatible

· It is assumed that the normative specification would occur in two phases: Phase I (to be completed in June 2018) and Phase II (to be completed in December 2019)

· Phase I specification of the new RAT must be forward compatible (in terms of efficient co-cell/site/carrier operation) with Phase II specification and beyond, and backward compatibility to LTE is not required

· Phase II specification of the new RAT builds on the foundation of Phase I specification, and meets all the set requirements for the new RAT. 

· Smooth future evolution beyond Phase II needs to be ensured to support later advanced features and to enable support of service requirements identified later than Phase II specification.


In this contribution we present our initial views regarding forward compatibility for new radio interface.

2. General discussion regarding forward compatibility

Phase I specification of NR will be delivered to meet some specific requirements at around 2020 so that the urgent market demands are to be satisfied. Phase II specification of NR shall be based on phase I specification and shall meet all the set of requirements. In general, phase II specification must be heavier than phase I specification. However, it may not always be true that phase II specification requires all the set of functions specified in phase I. Generally, following two potential situations can be considered
Potential situation 1: All the functions specified in phase I will be required for phase II operations.

Potential situation 2: Some of the functions specified in phase I will not be required for phase II operations.
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(a) Potential situation 1




(b) Potential situation 2

Fig. 1
Potential scenarios of phasing approach.

Potential situation 1 is the ideal migration from phase I to phase II; any forward/backward compatibility issues will not be identified. Potential situation 2 shows the case where some of the functions specified in phase I will be unnecessary; rather, these functions will become obstacles to new features to be introduced in phase II. In this case, if they are not removable from phase II specification, an issue regarding a backward compatibility with phase I specification will occur. This is equivalent to a forward compatibility issue from phase I specification perspective. In order to avoid or minimize such forward/backward compatibility issues, the essential and un-removable functions specified in phase I shall be minimized, and shall be useful in phase II and beyond. 

Observation:

· Un-removable functions specified in phase I shall be minimized and shall be useful in phase II and beyond.

3. Possible solution for achieving forward compatibility
One of the potential approaches that could minimize the risk of forward compatibility issue is to design the phase I NR such that most of the phase I NR functions/signals are UE-specifically configurable/indicatable, while the phase I NR functions/signals pre-determined by the spec or by the cell-specific parameters are to be minimized. Such configurability could avoid the risks where some of the phase I NR functions/signals would be obstacles for future enhancement of NR. 

More specifically, flexible dynamic TDD combined with lean radio-frame [2] could be one of the potential solutions to ensure forward compatibility. In this frame structure concept, UE-common operations are minimized and the related signals are concentrated onto pre-defined/pre-configured radio resources, while UE-specific operations are realized by using the other radio resources that are utilized highly dynamically/flexibly. Furthermore, the dynamic/flexible resource is designed such that how to utilize the dynamic/flexible resources does not impact to essential connection for the UEs. Then, unless otherwise explicitly scheduled/indicated, UE can assume the dynamic/flexible resource is blanked. With this approach, at phase II or later, any enhancements will be allowed on the dynamic/flexible resources, without causing backward compatibility issue. Maximizing the amount of dynamic/flexible resources could be the solution to ensure the forward compatibility. 

Note that as we analyzed in [2], minimum UE-common functions required for the lean radio-frame with flexible dynamic TDD operation are different depending on scenarios/use-cases. Careful study is necessary regarding UE-common functions required for each applicable scenario/use-case.
Proposal:

· Consider lean radio-frame with flexible dynamic TDD as a starting point for phase I to minimize the risk of forward compatibility issue.
4. Conclusion
In this contribution we showed our initial views regarding forward compatibility of new radio interface, and proposed following.
Observation:

· Un-removable functions specified in phase I shall be minimized and shall be useful in phase II and beyond.

Proposal:

· Consider lean radio-frame with flexible dynamic TDD as a starting point for phase I to minimize the risk of forward compatibility issue.
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