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1 Introduction

Overall NG RAN architecture was discussed in last RAN3 meeting. No text proposal was agreed in RAN3 due to different understanding on the definition of gNB. I.e.

1) gNB supports NR, eNB supports E-UTRA or

2)  gNB supports either E-UTRA or/and NR, connected to 5GC via NG interface

This contribution discussed the issue by considering the conclusion of the SI, the status in RAN2, the logic in legacy systems.
2 Discussion
The over NG-RAN architecture concluded by the SI [1]:

The New RAN consists of the following logical nodes: 

-
gNBs providing the NR U-plane and C-plane protocol terminations towards the UE; and/or

-
eLTE eNBs providing the E-UTRA U-plane and C-plane protocol terminations towards the UE.

NOTE :
Whether to define a New RAN logical node that is able to provide both NR and E-UTRA U-plane and C-plane protocol terminations towards the UE will be determined in the normative phase.
From above description, it could be clear that there are two types of logic nodes in NG-RAN, which are gNB providing NR access and a logical node providing E-UTRA access. 

In addition, according to the plenary discussion, RAN concluded that “evolution of eNB is still an eNB”.
Therefore, it could be observed that there are two types of logical nodes in NG-RAN i.e. gNB and eNB.

Observation 1: Two types of logical nodes in NG-RAN i.e. gNB and eNB were agreed by RAN3 in SI phase.
RAN2 agreed the following text to stage 2 TS38.300 (refer [2])

4.1
Overall Architecture

The New Generation Access Network (NG-RAN) consists of gNBs and/or eNBs, providing the user plane and control plane protocol terminations towards the UE. The gNBs and eNBs are interconnected with each other by means of the Xn interface. The gNBs and eNBs 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]).
The NG-RAN architecture with gNBs is illustrated in Figure 4.1-1 below. The NG-RAN architecture with eNBs is depicted in 3GPP TS 36.300 [2].
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Figure 4.1-1:
Overall Architecture

The definition of gNB:

gNB
NR NodeB
Observation 2: The text proposal on overall architecture and gNB definition agreed in TS38.300 by RAN2 well captured the agreements in SI and the plenary.
Whether to define a base station from the radio or from the backhaul point of view:

The definition of the eNB in TS36.300:
The E-UTRAN consists of eNBs, providing the E-UTRA user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE.
The definition of RNC in TS25.401:

Radio Network Controller: logical node in the RNS in charge of controlling the use and the integrity of the radio resources.

Observation 3: The definition of the logical node in Radio Access Network is mainly considering the radio interface.

Whether an interface could terminate to another logical node in RAN side or CN side:

During the discussion in last meeting, it was commented that an interface is defined between two logical nodes. If an interface towards another logical node would have to be defined, this results in the definition of a different interface.
There are several cases to terminate one interface to another logical node in one end point in the specification, e.g.
· X2 can be used between eNB and eNB or between eNB and gNB

· Iu could be used between SGSN and RNC or between MSC and RNC
· Gn could be used between SGSN and SGSN or between SGSN and GGSN
· Ga is used between SGSN and CGF or between GGSN and CGF
Observation 4: An interface defined between two logical nodes could be used towards another logical node.
Problems if gNB provide E-UTRA access:
If gNB can also provide E-UTRA access, the main differences between gNB and eNB is whether the network interface is S1 or NG.
-
In option 3, the second logic node support S1-U while not have NG, so it is not a gNB. It is not an eNB because the radio access is E-UTRA. It’s unclear how to define the node. If define the node as eNB, this means eNB will also provide NR radio access. Then LTE and NR will be binding together. This may bring confusion to RAN2/RAN1.

-
Among the agreed architecture alternatives by RAN plenary and RAN3/RAN2/SA2, option 7/7a/7x is one group of tight-interworking scenario favoured by several operators.  Both MN and SN are gNBs. Depending on the radio access technologies provided by one gNB, the DC is intra-RAT or inter-RAT. This will bring confusion for specification.
-    Any change in the E-UTRA, the gNB related specifications should be checked to see if correspond changes are needed.
Observation 5: Additional issues need to be solved and considered if gNB provide E-UTRA access.
3 Conclusion
This contribution analysed the overall NG-RAN architecture and the definition of gNB from various aspects. Our observations:

Observation 1: Two types of logical nodes in NG-RAN i.e. gNB and eNB were agreed by RAN3 in SI phase.
Observation 2: The text proposal on overall architecture and gNB definition agreed in TS38.300 by RAN2 well captured the agreements in SI and the plenary.
Observation 3: The definition of the logical node in Radio Access Network is mainly considering the radio interface.

Observation 4: An interface defined between two logical nodes could be used towards another logical node.
Based on the discussion and observation, we have the following proposal:

Proposal: 
· There are two types of logical nodes in NG-RAN i.e. gNB and eNB
· gNB supports NR radio access, eNB supports E-UTRA radio access
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