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1
Introduction

This document continues discussions from RAN3#95bis on the definition of the NG RAN Architecture, especially the question how to define and name the architectural entities within NG RAN. 
It first looks briefly into the history of the architecture discussions led during the study phase, 
Then it outlines our view on how architectural elements should be defined.
Finally, after looking into peculiarities of Uu interface specification, the distinction between logical and physical nodes and some comments on how to describe NG RAN in stage 2, the document proposes a revised definition of the NG RAN Architecture.
2
Discussion

2.1
History of architectural discussions during the study phase
The study phase started off with defining an architecture based on deployment, connectivity, and interworking scenarios. From those basic requirements it was quite straight forward to deduce that the new 5G Radio Access Network, now named the NG RAN, shall provide access via a new radio access (NR) and the legacy E-UTRA.
In order to create a common terminology based on which further discussions can take place, node names have been invented: the eLTE eNB and the gNB, whereas it was left open whether a NG RAN node may also provide both, NR access and E-UTRA to the UE.
Basic and important decisions have been made:

-
the NG interface between the 5GC and the NG RAN is common, irrespective the RAT(s) provided to the UE. This decision was also following a basic SA2 requirement for a RAN-CN interface with as few access dependencies as possible.

-
the Xn interface between NR RAN nodes is common, irrespective the RAT(s) provided by either of the interconnected NR RAN nodes.

-
also for option 3, it was decided that the X2 interface shall interconnect an eNB with the RAN node providing NR resources to the UE.

The study closed with an intermediate depiction of the NG RAN, outlining explicit eLTE eNBs and gNBs.

In our understanding, using the terms eLTE eNB and gNB represented a naming convention that was necessary to build the ground on which the basic decisions could be made. 
Now, that we have made those important decisions, it would be time for a final step and move away from those intermediate naming conventions and make a last move towards the final definition of the NG RAN architecture.

The next section provides the reasons why we believe that such a step is necessary.
2.2
How architectural elements should be defined

Stage 2 work mainly comprises 

-
the definition of logical nodes

-
the definition of interfaces between logical nodes

both steps above defining the architecture of a system, which would be just a nice graph without meaning if not accompanied by the following two additions tasks:

-
the assignment of functions to logical nodes and 

-
high level (message) sequences of exchanging information between logical nodes.

RAN3 is responsible for defining the architecture for Radio Access Networks. Radio Access Networks interface to the Core Network. Functional split between RAN and CN is defined by SA2 in close co-operation with RAN WGs (RAN3/RAN2).
In 3G, the Radio Access Network was named “UTRAN”, its architectural elements where RNCs and NodeBs, the interfaces where named Iu, Iur and Iub. 

In 4G, the Radio Access Network was named “E-UTRAN”, its architectural elements where eNBs, the interfaces were named S1 and X2. In addition, E-UTRAN also defined WTs with the Xw interface defined between an eNB and an WT.
In 5G, the Radio Access Network was named “NG RAN”. As briefly outlined in the history section 2.1, a single interface between the 5GC and NG RAN (NG) was agreed, regardless the RAT the NG RAN node supports. The same holds for the Xn interface, which is a common interface between NG RAN nodes, irrespective the RAT supported by the interconnected NG RAN nodes.

The following basic principles can be observed from work performed on specifying Radio Access Network architectures in 3GPP so far:

1.
A Radio Access Network defines network interfaces only; it does not comprise the Uu interface.

2.
A network interface is defined between 2 distinct logical nodes. 
If an interface would have to be defined between a different pair of logical nodes, then a different interface would need to be defined. Note, that this is independent on the definition of an Application Protocol.
If we retain the (eLTE) eNB and gNB naming convention, we would need to define different interfaces for inter-NG RAN node interconnection - in total 3 different interface would need to be defined. But such would be against agreements made in RAN3. Same can be said about the RAN-CN interface.

2.3
Scope of Uu interface specification

Uu interface specifications up to now followed the principle to not allow the UE to determine the RAN topology, i.e. there is no Uu function defined that would assume a RAN node. Uu interface specification are mainly written from a UE point of view, applying a cell scope (not a node scope).
Note:
While the above is the common understanding in 3GPP, it has been identified – latest during discussions at RAN#74 – that TS 36.331 wasn’t carefully drafted to that respect. This is a known issue and has to be resolved by RAN2, either by replacing “eNB” by “network” or introducing some common text applicable for the whole TS.
2.4
Logical definition version physical implementation

During the study phase it has been also identified, that an E-UTRA cell may provide radio resources to 4G and 5G UEs at the same time, in 4G the same physical RAN node would be logically belonging to an E-UTRAN, in 5G it would belong to an NG RAN. The same physical box could provide an interface towards an EPC and a 5GC. It could also interconnect to another physical box with the same logical properties.

2.5
How to specify NG RAN on stage 2 level

The current version of 38.300 suggests that NG RAN, when providing NR access to the UE should be specified in 38.300, whereas NG RAN for E-UTRA access should be specified in 36.300.

The obvious flaw of that proposal is that it lacks the possibility to provide an overall specification of interworking scenarios, should it be DC; connected mode mobility or mobility in inactive mode.

Furthermore, 38.300 should be the overall stage 2 specification of NG RAN, whereas 36.300 should remain the overall stage 2 specification for E-UTRAN. We expect that all NG RAN related stage 2 aspects are specified in 38.300, including a reference to 36.300 for stage 2 description of E-UTRA, as was discussed at RAN#74 along RP-162518 [1]. 
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Figure 1: relation between RAN and RAT stage 2 specification (see RP-162518) [1]
It is therefore proposed to revise the current documented approach, at least from a RAN3 point of view.
3
Drawing conclusions for the NG RAN architecture definition
We have been providing arguments for defining the NG RAN architecture following the consequences from agreements made in RAN3 concerning the NG and Xn interface.
We propose to perform a final step and move away from the intermediate naming convention eLTE eNB and gNB and chose an architecture definition comprising a single type of NG RAN nodes, capable of providing E-UTRA or NR access.

We also propose to agree on the text proposal for 38.300 as shown in Annex A of this document.

Note:
Whether such a NG RAN node shall be able to provide both, E-UTRA and NR access at the same time, is subject of a different discussion.
Note:
We expect the same approach to be taken for specification of option 3, i.e. option 3 to be specified in the context of E-UTRAN in 36.300 – E-UTRAN comprising of eNBs.
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Annex A

Text Proposal for 38.300

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
4.1
Overall Architecture

The New Generation Access Network (NG-RAN) consists of gNBs, providing the user plane and control plane protocol terminations towards the UE for E-UTRA or NR access. The gNBs are interconnected with each other by means of the Xn interface. The gNBs are also connected by means of the NG interfaces to the 5GC, more specifically to the AMF (Access and Mobility Management Function) by means of the NG-C interface and to the UPF (User Plane Function) by means of the NG-U interface (see 3GPP TS 23.501 [3]).
NOTE 1:
Whether a gNB should be allowed to provide E-UTRA and NR access at the same time is FFS.
NOTE 2:
Stage 2 aspects of E-UTRA are specified in 36.300 [x].
The NG-RAN architecture with gNBs is illustrated in Figure 4.1-1 below..
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Figure 4.1-1:
Overall NG RAN Architecture

<<<<<<<<<<<<<<<<<<<< End of Text Proposal  >>>>>>>>>>>>>>>>>>>>
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