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1
Introduction

This contribution tries to consolidate architectural discussions, discussions on UE connectivity options from RAN#72, discussions on RAN-CN connectivity options and eventually proposes an architecture for the New RAN.

Note:
The term “New RAN” is used as defined in the latest version of TR 38.801 [1], irrespective any ongoing interesting terminology discussions on the 3GPP TSG RAN email reflector. We expect “New RAN” to be replaced with whatever term will be agreed there, assuming that the definition will not change. We could, of course, also provide some suggestions to TSG RAN as RAN WG3.
2
Discussion

2.1
Logical entities within New RAN – current status

Two entities have been identified so far to be part of New RAN:
1) eLTE eNB: The eLTE eNB is the evolution of eNB that supports connectivity to EPC and NGC. (as defined in [1] §3.1)

2) gNB: No definition is provided in [1], however, this term is used to denote a logical entity in the New RAN which supports 

-
connectivity to the NGC by means of NG interface

-
connectivity towards NG connected eLTE eNBs and other gNBs by an inter BS interface ([1] §5.1).
2.2
Deployment scenarios for logical entities within New RAN – current status

There are 3 deployment scenarios identified in [1] §5:

1) Non centralised deployment

2) Co-sited deployment with E-UTRA

3) Centralised deployment.

4) Shared RAN deployment

W.r.t categorisation along logical entities, we realise that a further logical entity would need to be defined:

A BS that subsumes characteristics of an NGC connected eLTE eNB and a gNB.

Reasons to regard such entity as a further architectural element are statements in [1]

-
§5.1 that it is desirable to fully utilise all spectrum resources assigned to both RATs by means of load balancing or connectivity via multiple RATs (e.g. utilising lower frequencies as coverage layer for users on cell edge).
-
Figure 6.3.2.1-2: Evolved E-UTRA and NR connected to the NGC (Note: In this scenario, eLTE eNB and gNB can be collocated.), 

Further we consider it advantageous to consider a co-sited deployed BS as one entity, i.e. as a single logical BS towards the NGC, as this would enable hiding inter-RAT mobility events from NGC (which anyhow attempts to treat connectivity towards the New RAN in a RAT agnostic way). It would also be advantageous from an inter-BS connectivity point of view to treat such an entity as one logical node.
Observation 1 It is advantageous to treat a co-sited deployment consisting of eLTE eNB and a gNB as one logical entity, one BS node.
We therefore propose:
Proposal 1 Define a term for a new logical entity for the co-sited deployment and use this term and definition throughout our RAN3 related studies.
Proposal 2 It is proposed to call the co-sited BS for now an "ngNB" (to distinguish it from the already defined "gNB") and to define it as a logical entity within the New RAN that supports New Radio access and E-UTRA, interfaces to the NGC via the NG interface and interfaces to other logical entities within the New RAN.

2.3
UE Connectivity options – current status

Connectivity options applicable for the New Radio Access Architecture and Interfaces have been captured in [1] §6.3.1. Those connectivity options provide one further input to the definition of the New RAN architecture and respective interface capabilities.

As can be seen in [1], NGC connected UE connectivity options denote deployment examples where each involved New RAN logical entity supports a single RAT only. Each of those logical entities could very well also represent a “ngNB”. If an entity constituting an applicable NGC connected UE connectivity option would be an “ngNB”, it would need to be highlighted in which “mode” the ngNB is operating.

It should also be noted, that the UE connectivity options, apart from not covering the co-sited deployment option, also do not cover mobility options where a UE e.g. moves in between ngNBs in inactive or connected mode.

Observation 2 UE connectivity options as captured in TR 38.801 §6.3.1 do not cover aspects like co-sited deployment and inter-BS mobility of UEs in CN/NAS-CONNECTED mode.

2.4
Inter-connection of New RAN logical entities

There have been discussions on interconnection of New RAN logical entities at RAN3#93 and the result was captured in TR 38.801 [1].

6.3.3.1
Xn Interface

The interface allowing to interconnect two gNBs or one gNB and one eLTE eNB with each other is referred to as the Xn interface.
Editor’s note: The applicability of this interface for a connection between two eLTE eNBs is FFS. 

So, along the status of the current discussions, the Xn interface could be regarded as the interconnecting interface between two of the proposed ngNBs, as long as not both of the ngNBs would operate in “E-UTRA mode”. 
Part of the reasons why this is still FFS stem from the fact that probably X2 interface functions might be re-used (re-useable) for interconnecting two ngNBs in “E-UTRA mode” and duplicating X2 interface functions in the respective AP for the Xn interface could be seen as an introduction of duplicated specification work. 

Assuming two ngNBs, where both are able to operate in NR and E-UTRA mode, if the E-UTRA parts of the ngNBs would need to be interconnected by a different kind of interface than the other parts, this would create a situation where two logical entities would be interconnected by two different interfaces. Such an approach shouldn’t be further pursued.

Proposal 3 Allow the Xn interface to interconnect also two ngNBs operating in E-UTRA mode. Remove the restriction from the Xn interface definition accordingly in TR 38.801.

<<<<<<<<<<<<<<<<<<<< Begin of Changes >>>>>>>>>>>>>>>>>>>>

6.3.3.1
Xn Interface

The interface allowing to interconnect two ngNBs operating either in E-UTRA mode, or in NR mode, or in both modes is referred to as the Xn interface.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

2.5
Proposed resulting New RAN overall architecture
Defining a New RAN architecture with only one kind of logical entity (irrespective of discussions how such a logical entity may be split internally) would result in the following description, which adopts the E-UTRAN definition from TS 36.300 [2]:

<<<<<<<<<<<<<<<<<<<< Begin of Changes >>>>>>>>>>>>>>>>>>>>

6.2
New RAN architecture
Editor’s note: Intention is to capture overall New RAN architecture. 

The New RAN consists of ngNBs, which supports provision of user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations for either New Radio (NR) access, or E-UTRA, or both towards the UE [Details FFS in RAN2]. 

The ngNBs are interconnected with each other by means of the Xn interface. 

The ngNBs are connected to the NGC (Next Generation Core) by means of the NG interface, more specifically to the NG-CP (Next Generation Control Plane) function by means of the NG-C interface and the NG-UP (Next Generation User Plane) function by means of the NG-U interface [Details FFS in SA2]. The NG interface supports a many-to-many relation between ngNBs and NG-CP/NG-UP functions.
The New RAN architecture is illustrated in Figure 2.5-1 below.
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Figure 2.5-1: New RAN Overall Architecture
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

Proposal 4 It is proposed to include the New RAN Overall Architecture description in TR 38.801.

We would further propose to not remove the definitions of “gNB” and “eLTE eNB” for the duration of the Study Item, but, together with a definition of the “ngNB”, to clarify that they represent special (NGC connected) operation modes of an “ngNB”:

<<<<<<<<<<<<<<<<<<<< Begin of Changes >>>>>>>>>>>>>>>>>>>>

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [2].

example: text used to clarify abstract rules by applying them literally.

eLTE eNB: The eLTE eNB is either the evolution of eNB that supports connectivity to EPC or an ngNB providing only E-UTRA access.

Evolved E-UTRA: An evolution of E-UTRA for operation in the NextGen system (see TR 23.799 [6]).

gNB: An ngNB providing only NR access.

New RAN: A Radio Access Network which supports either NR or an evolved E-UTRA or both, interfacing with the NGC (see TR 23.799 [6]). 

New Radio: A new radio access technology which is studied under [1].

Network Slice: A Network Slice is a network created by the operator customized to provide an optimized solution for a specific market scenario which demands specific requirements with end to end scope as described in TR 23.799 [6]. 

ngNB: A logical entity of the New RAN providing either NR access, or evolved E-UTRA, or both to the UE, interfacing with the NGC (see TR 23.799 [6]). 

Non-standalone NR: A deployment configuration where the gNB requires an LTE eNB as anchor for control plane connectivity to EPC, or an eLTE eNB as anchor for control plane connectivity to NGC.

Non-standalone Evolved E-UTRA: A deployment configuration where the eLTE eNB requires a gNB as anchor for control plane connectivity to NGC.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

3
Conclusion
We have discussed the possibility of defining an overall New RAN architecture and have observed:
Observation 1
It is advantageous to treat a co-sited deployment consisting of eLTE eNB and a gNB as one logical entity, one BS node.
Observation 2
UE connectivity options as captured in TR 38.801 §6.3.1 do not cover aspects like co-sited deployment and inter-BS mobility of UEs in CN/NAS-CONNECTED mode.


We propose:

Proposal 1
Define a term for a new logical entity for the co-sited deployment and use this term and definition throughout our RAN3 related studies.
Proposal 2
It is proposed to call the co-sited BS for now an "ngNB" (to distinguish it from the already defined "gNB") and to define it as a logical entity within the New RAN that supports New Radio access and E-UTRA, interfaces to the NGC via the NG interface and interfaces to other logical entities within the New RAN.
Proposal 3
Allow the Xn interface to interconnect also two ngNBs operating in E-UTRA mode. Remove the restriction from the Xn interface definition accordingly in TR 38.801.
Proposal 4
It is proposed to include the New RAN Overall Architecture description in TR 38.801.


Text proposals for TR 38.801 [1] can be found within section 2 of this paper.
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