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1
Introduction
At RAN3#95bis, it was proposed to define a RAN logical node based on its network interfaces, independent of its supported radio access type(s) [1]. This contrasts with definitions assumed during the NR study phase, where a RAN logical node was defined based on whether it supported E-UTRA (eNB) or NR (gNB).
In this paper, we discuss these two contrasting views and propose a way forward.
2
Discussion
2.1
Naming of RAN node based on supported radio
During the NR study phase, the RAN nodes were named based on the supported radio access type [2]:

-
gNB provides NR radio protocol termination towards the UE

-
eNB provides E-UTRA radio protocol termination towards the UE

The term “eLTE eNB” was used during the study phase for the evolution of eNB that supports connectivity to both EPC and NGC. However, it was clarified in RAN Plenary that an evolution of eNB remains an eNB.
The NG-RAN therefore consists of gNBs and/or eNBs “interconnected with each other by means of the Xn interface”, and “connected to the 5GC by means of the NG interface” [2]. This is the NG-RAN architecture currently assumed by other working groups in 3GPP, e.g. RAN2 and SA2.

2.2
Naming of RAN node based on network interfaces

Defining a RAN logical node based on its network interfaces, as proposed in [1], has the following consequences:

-
NG-RAN consists only of gNBs, which are interconnected via the Xn interface and connected to 5GC via the NG interface:
-
gNB provides NR or E-UTRA radio protocol termination towards the UE, e.g. “eLTE eNB” from study phase would now be called a “gNB”
-
gNB providing both NR and E-UTRA radio protocol termination towards the UE is not precluded
-
Mobility between (and potentially within) gNBs can be intra-RAT or inter-RAT

-
E-UTRAN consists only of eNBs, which are interconnected via the X2 interface and connected to EPC via the S1 interface:
-
eNB provides NR or E-UTRA radio protocol termination towards the UE, e.g. the Option 3 “gNB” from study phase would now be called an “eNB”
-
Option 3 is fully within E-UTRAN.
From the discussions at RAN3#95bis, there did not appear to be any technical benefits or problems solved by defining RAN logical nodes based on supported network interfaces. Rather, the motivation appeared more philosophical, e.g. “it is about specifying an architecture in the clearest and cleanest possible way”. Indeed, defining the RAN logical nodes in this way would simplify the NG-RAN architecture figure. However, we see several significant drawbacks:
-
It changes the definition of an eNB, which has impacts to legacy specifications (e.g. 36 series). For example, eNB is often used interchangeably with E-UTRA, inter eNB handover is assumed to be intra-RAT, etc.
-
It is unclear which existing requirements for “legacy eNB” would also apply to “eNB supporting NR” (i.e. secondary node in Option 3/3a/3x) and vice-versa.  For example, an eNB is currently assumed to support S1-MME, so does this become true also for “eNB supporting NR” (i.e. Option 6 would now be supported, despite previously being precluded)? Also, are dual connectivity enhancements introduced for Option 3/3a/3x automatically supported also for LTE-LTE dual connectivity?
-
There can be fundamental differences between a logical node supporting NR vs E-UTRA. For example, NR supports a functional split between CU and DU in Rel-15, while this may not be the case for E-UTRA.

Considering the above, we do not see a good rationale to change the definition of RAN logical nodes to be based on network interfaces. Therefore, the following is proposed:
Proposal 1:
RAN logical nodes are defined based on the supported radio access type, as assumed during the NR study phase.
Proposal 2:
gNB is defined as a logical node providing NR user plane and control plane protocol terminations towards the UE.

While a RAN logical node is defined based on the supported radio access type, the radio access network (e.g. NG-RAN) is defined based on the connectivity of the RAN logical nodes to the core network.
Proposal 3:
NG-RAN is defined as a radio access network consisting of gNBs and/or eNBs connected via the NG interface to the 5GC.

With this definition of NG-RAN, the NG and Xn interfaces can support different pairs of logical nodes. Existing examples of this in E-UTRAN include:

-
Xw interface: defined between eNB and WT, and between eNB and LWIP-SeGW;

-
S1 interface: defined between eNB and MME, between eNB and HeNB GW, and between HeNB GW and MME;

-
X2 interface: defined between eNBs, and between eNB and X2 GW.

For the case of S1 interface, S1AP is written with eNB and MME as the termination points. However, it is made clear in Stage 2 that the S1 interface can have other termination points. It seems reasonable to take a similar approach with the NG and Xn interface specifications, i.e. the 38.41x and 38.42x specifications can be written assuming gNB as the terminating RAN node, and a single sentence or short paragraph added in Stage 2 or Stage 3 regarding applicability to eNB.
3
Conclusion
In this paper, we discussed two contrasting views for defining a RAN logical node. Based on the discussion, the following is proposed:
Proposal 1:
RAN logical nodes are defined based on the supported radio access type, as assumed during the NR study phase.

Proposal 2:
gNB is defined as a logical node providing NR user plane and control plane protocol terminations towards the UE.

Proposal 3:
NG-RAN is defined as a radio access network consisting of gNBs and/or eNBs connected via the NG interface to the 5GC.

A text proposal for TS 38.300 and TS 38.413 reflecting these proposals are provided in [3] and [4], respectively.
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