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1. Introduction

In RAN#71, new SID for a study on new radio access technology (RAT) was approved [1]. In the agreed SID, the following objectives were captured regarding forward compatibility.

	(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 provide our views on the forward compatibility of new RAT for 5G.
2. Forward compatibility
Although forward compatibility is one of the requirement for Phase I NR. It is not clear enough what kinds of forward compatibilities could be studied without defining the details of Phase I and Phase II functionalities. 
The detail functionalities for each phase will be discussed in WI phase. However, at least following points should be studied in SI phase and the required forward compatibilities should be clarified.
Although different carrier components can be used for Phase I and Phase II NR, Phase I NR and Phase II NR should co-exist on the same carrier component considering limited frequency resources. Moreover, to achieve efficient spectrum usage, flexible and dynamic resource allocation between Phase I NR and Phase II NR is preferable.
Observation from Co-cell/site/carrier operation perspective:
· Phase II NR should co-exist with Phase I NR on the same carrier component.
· FFS: FDM, TDM or any other multiplexing scheme within a carrier component
· FFS: how to dynamically reallocate Phase I NR resources and Phase II NR resources
Phase I NR will be specified in Rel.15 timeframe. Phase I NR UE and eNB will be in the market before Phase II NR eNB deployment. To keep NR coverage as much as possible, Phase II NR eNB should support the connectivity to Phase I NR UE. Likewise, Phase I eNB should support the connectivity to Phase II UE. If Phase II NR UE has Phase I functionality, then there may be no additional requirement for Phase I NR eNB. Another solution may be mandate backward compatibility to Phase II NR, e.g., common signaling(if supported in Phase I) and/or air-interface. In this case, there may be trade-off in Phase II NR between required backward compatibility and flexible extension.
Observation from eNB perspective:
· Phase II NR eNB should support the connectivity to Phase I NR UE.
· FFS: Phase II eNB support Phase I UE and Phase II UE at the same time and frequency
· Phase I eNB should support the connectivity to Phase II UE.
· FFS between following two alternatives
· Alt.1: Phase II UE is mandated Phase I functionality.
· Alt.2: Phase II NR has the backward compatibility with Phase I NR.
· E.g. common signaling and/or air-interface
From the receiver perspective, at least for the techniques targeted for the same usage scenario, a UE capable of Phase II based communication has to support at least part of Phase I based communication, otherwise Phase II UE is not allowed to connect toPhase I eNB . For example, a Phase 2 NR UE designed for eMBB is required to support at least some Phase I features for eMBB.
On the other hand, for different use cases in Phase I NR and Phase 2 NR, it may not be a good design to mandate all Phase I NR functionalities for a Phase II NR UE, e.g. a Phase 2 NR UE designed for mMTC may not need to support the features for eMBB in Phase I. 
Observation from UE perspective:
· At least Phase I NR UE should be allowed to connect to Phase II NR eNB.
· Phase II NR UE does not need to support all Phase I functions.
· FFS:how to divide the feature sets for forward compatibility.
From the specification perspective, cell specific physical layer parameters may limit flexible extensions of physical layer structures in Phase II. If UE specific physical layer parameters are utilized, it may provide flexible extensions of physical layer structures in Phase II. 
This is an important aspect for co-existence between Phase I NR and Phase II NR. From the spectrum utilization perspective, Phase II based communications should co-exist with Phase I based communications within the same carrier. 
Observation from Specification perspective:
· From the specification perspective, UE specific physical layer parameters may provide flexible extensions of physical layer structures in Phase II even for cell specific use cases. 
3. Conclusion
In this contribution, we present our views on new RAT. 
Observation from Co-cell/site/carrier operation perspective:
· Phase II NR should co-exist with Phase I NR on the same carrier component.
· FFS: FDM, TDM or any other multiplexing scheme within a carrier component
· FFS: how dynamically reallocate Phase I NR resources and Phase II NR resources
Observation from eNB perspective:
· Phase II NR eNB should support the connectivity to Phase I NR UE.
· FFS: Phase II eNB support Phase I UE and Phase II UE at the same time and frequency
· Phase I eNB should support the connectivity to Phase II UE.
· FFS between following two alternatives

· Alt.1: Phase II UE is mandated Phase I functionality.
· Alt.2: Phase II NR has the backward compatibility with Phase I NR.
· E.g. common signaling and/or air-interface
Observation from UE perspective:
· At least Phase I NR UE should be allowed to connect to Phase II NR eNB.
· Phase II NR UE does not need to support all Phase I functions.
· FFS:how to divide the feature sets for forward compatibility.
Observation from Specification perspective:
· From the specification perspective, UE specific physical layer parameters may provide flexible extensions of physical layer structures in Phase II even for cell specific use cases. 
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