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1
Introduction

One of the main requirements agreed during the RAN-level study phase is captured in TR 38.913 [1] as follows:

-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

There have been debates recently on how E-UTRA should be able to develop independently from NR in the context of NG-RAN. This contribution tries to draw conclusions from that discussions.
2
Discussion

From a RAN architecture point of view, 5G brought the novelty to define two RATs being integral part of a single Radio Access Network. This is well documented as a requirement in TR 38.913 [1] but also in the Work Item description [2]:

-
Radio Access Network architecture, interface protocols and procedures including RAN interfaces Xx, Xn and NG covering both NR and E-UTRA, for the following features and connectivity options (*) [RAN3]:

-
Mobility in RRC_CONNECTED and RRC_INACTIVE;

-
Functionalities for a Radio Access Network connected to 5G-CN, supporting NR access and E-UTRA;

This has been the leading theme throughout the RAN3 discussions so far but is also the root for the major difficulties in RAN3 to come to a final conclusion on topics related to the logical architecture.

The requirements on tight interworking and high performing inter-RAT mobility is a functional requirement and needs to be reflected in the development of protocol functions. One may see the emphasis of these requirements also reflected in the WID for “LTE connectivity to 5G-CN”, which was revised at RAN#76 in [3], which clarifies for the RRC_INACTIVE state for E-UTRA to have similar functionality as the RRC_INACTIVE state in NR;  CN aspects of the RRC-INACTIVE state are covered in 5GS-Ph1 (SP-160958) and are expected to be  the same for both NR and LTE from a CN standpoint.
This shows quite clearly that even on the radio protocol level, alignment between E-UTRA and NR as been identified as a consequence of those basic requirements.

We have studied in RAN3 whether such approach is possible for the UE associated functions on Radio Network Layer, i.e. for protocols on Xn and NG. And there was the commonly agreed output, that indeed, we are able to build such an NG RAN system with protocol functions on a single horizontal inter NG-RAN-node interface (Xn) and a single RAN-CN interface (NG) where the difference between E-UTRA and NR access that can be realised in the respective protocol functions is marginal: the requirement to support tight interworking and high performing inter-RAT mobility can indeed be fulfilled.

So, in an NG-RAN context, E-UTRA and NR access are bound together, from an network interface point of view but also from a radio protocol point of view. The RRC state model will be aligned and also the higher layer UP protocols will be commonly defined to allow joint operation among the two RATs.
Such does not mean, that lower layer features are not able to be further developed in a RAT specific way, however, on higher layer E-UTRA and NR in the context of 5G will are required to be aligned in future.

There are several consequences that can be deduced directly from the requirements

-
There shall not be any doubt about what the adjectives “tight” and “high performing” means. “Tight” and “high performing” don’t call for compromises or work-around solutions. It also means as efficient as possible.

-
We have been looking at the differences between E-UTRA and NR access in terms of network protocols and have identified that these are marginal. There is no reason to artificially differentiate between E-UTRA and NR access in NGAP and XnAP, if such differences are not visible from a network protocol point of view.
-
We have been also discussing whether it should be possible to support both RATs, E-UTRA and NR access in a single logical node. In light of the clear requirements, it would be a contradiction of these requirements to prohibit such possibility.

3
Conclusion
We propose to finally draw the following conclusions directly from the requirements and the work task captured in the WIDs:

Proposal 1 Minimise protocol specification impact for NGAP and XNAP with respect to the RATs supported in NG-RAN. This holds especially for discussions RAN3 leads on names of the entities where NG-C and XN-C are terminated.
Proposal 2 Specify NGAP and XNAP in a way that logical nodes providing both, E-UTRA and NR access, are supported in order to comply with basic requirements for 5G on tight interworking and high performing inter-RAT mobility.
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