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1. Introduction
During the RAN3#93 meeting RAN3 have discussed the issue of Network Functions realization and agreed that “At least the Centralized Unit (CU) shall support virtualization, i.e. shall contain RAN Network Functions that can be virtualized.”. Additionally, the following editor’s note has been captured: “the definition of RAN Network Functions and Virtualization is FFS”, which reflects the fact that perhaps before proceeding on NFV, RAN3 shall clarify the related terminology, which is what we attempt to do in the present contribution.

Additionally, we would like to point out that SA#73 meeting have approved a new “SI on management aspects of virtualized network functions that are part of the NR” [4] with the following objectives:

1. Study the management use cases and potential management requirements for the virtualized network functions that are part of the NR, and their relations with non-virtualized part of the RAN from management perspective, based on the management solutions of mobile networks that include virtualized core network functions (EPC or IMS).

2. Identify the use cases and potential requirements which cannot be supported by the management solutions of mobile networks that include virtualized core network functions (EPC or IMS).

3. Study the potential solutions for the identified use cases and requirements.

4. Provide recommendations on the feasibility of extending the scope of the normative specifications for management of mobile networks that include virtualized network functions to also cover management of virtualized network functions that are part of the NR.
The SA5 SI, which strives to “cooperate with RAN WGs by taking the output of RAN WG’s studies into account in the management and orchestration of virtualized network functions that are part of the NR” [4] will also benefit from the definitions proposed in this paper.

2. Discussion

We start by looking into the ETSI NFV work, which is the foundation to NFV work in 3GPP SA5 as well. ETSI have already established a relevant terminology, which perhaps RAN3 should adopt to avoid confusion. As the whole ETSI NFV framework is rather elaborate and largely transparent to RAN, in this contribution we only focus on some select aspects of this framework which are of relevance to RAN3.
We first refer to the ETSI GS NFV 003 [1] specification, which defines Network Function (NFV) as: 
“Network Function (NF): functional block within a network infrastructure that has well-defined external interfaces and well-defined functional behaviour 

NOTE: In practical terms, a Network Function is today often a network node or physical appliance.”.

We would like to point out that the above definition is radically different from the term “function” used in RAN3 (and other 3GPP RAN WGs for that matter) specifications. In TS 36.300 [2], for example, the term “function” is almost exclusively used to refer to a certain functionality (e.g. RRM functions, S1 interface functions, NAS Node Selection Functions, etc) of the network node, rather than the node itself, whereas in ETSI NFV framework the term NF refers to a network node. Therefore, the terms “function” used in NFV and in 3GPP RAN WG specifications are very different.
Observation 1: the term “function” used in NFV and in 3GPP RAN WG specifications is very different; “Network Function” in NFV refers to a network node, whereas the term “function” in 3GPP RAN WGs specifications refers to a functionality of a network node.
Consequently, ETSI define NFV as: “Network Functions Virtualisation (NFV): principle of separating network functions from the hardware they run on by using virtual hardware abstraction”. In LTE, the eNB software and hardware are tightly coupled. For NR, RAN3 have already agreed to use Central Unit (CU) and Distributed Unit (DU) , which together comprise a gNB. Applying the above NFV concept to NR means that that at least the CU (as already agreed by RAN3) shall support the separation of software components from hardware components.
It is essential to establish a common terminology to progress the work in RAN3. Therefore we propose to adopt ETSI NF and NFV terms in RAN3 specifications.

Proposal 1: to adopt NF and NFV terms (as defined in ETSI NFV specifications) in the TR 38.801 [3].
Once we’ve established the NF and NFV terminology, it is worth looking further into different types of Network Functions in the ETSI NFV framework, which differentiates between Physical Network Function (PNF) and Virtualized Network Function (VNF), which are defined in ETSI GS NFV 003 [1] as follows:

“Physical Network Function (PNF): implementation of a NF via a tightly coupled software and hardware system

Virtualised Network Function (VNF): implementation of an NF that can be deployed on a Network Function Virtualisation Infrastructure (NFVI)”.

Having adopted the NF and NFV terms, it makes sense to follow suite and to also adopt PNF and VNF terminology in RAN3 specifications. In a way RAN3 have been already discussing these concepts when RAN3 agreed that “(CU) shall support virtualization”, which in this terminology means that CU can be a VNF. 
Proposal 2: to adopt PNF and VNF terminology (as defined in ETSI NFV specifications) in the TR 38.801 [3].
Since eventually we will have to discuss whether CU and DU can be PNFs, VNFs or perhaps both we need to define the CU and DU terms. Both terms are used extensively in the TR 38.801 [3], but there are no definitions. 
Observation 2: the terms Central Unit (CU) and Distributed Unit (DU) terms are used extensively in the TR 38.801 [3], but there are no definitions.

Before defining CU and DU, we first point out that together they comprise the NR gNB, which is likely to have similar functionality to the LTE eNB. The LTE eNB defined (in TS 36.300 [2]) as a network node which provides “the E-UTRA user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core), more specifically to the MME (Mobility Management Entity) by means of the S1-MME interface and to the Serving Gateway (S-GW) by means of the S1-U interface.”.

We propose to define these as follows:

Central Unit (CU): NR RAN network node which terminates the Xn, NG-C and NG-U interfaces and provides the upper layers functionality (details are FFS) of the NR user and control plane.
Distributed Unit (DU): NR RAN network node which provides the lower layers functionality (details are FFS) of the NR user and control plane.
Proposal 3: to adopt the CU and DU definitions above in the TR 38.801 [3].
With the above definitions RAN3 can proceed to discuss whether CU and DU can be considered PNF, VNF or perhaps both.
3. Conclusions and Proposals

In this contribution we discuss the NFV terminology and ways to align to ETSI NFV work. We make the following observations:

Observation 1: the term “function” used in NFV and in 3GPP RAN WG specifications is very different; “Network Function” in NFV refers to a network node, whereas the term “function” in 3GPP RAN WGs specifications refers to a functionality of a network node.
Observation 2: the terms Central Unit (CU) and Distributed Unit (DU) terms are used extensively in the TR 38.801 [3], but there are no definitions.

Based on these observations and the discussion we propose:

Proposal 1: to adopt NF and NFV terms (as defined in ETSI NFV specifications) in the TR 38.801 [3].
Proposal 2: to adopt PNF and VNF terminology (as defined in ETSI NFV specifications) in the TR 38.801 [3].
Proposal 3: to adopt the CU and DU definitions above in the TR 38.801 [3].
4. Text Proposal for TR 38.801
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].


Central Unit (CU): NR RAN network node which terminates the Xn, NG-C and NG-U interfaces and provides the upper layers functionality (details are FFS) of the NR user and control plane.

Distributed Unit (DU): NR RAN network node which provides the lower layers functionality (details are FFS) of the NR user and control plane.
eLTE eNB: The eLTE eNB is the evolution of eNB that supports connectivity to EPC and NG Core.

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

New RAN: A Radio Access Network which supports either NR or an evolved E-UTRA or both, interfacing with the next generation core (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]. 
Network Function (NF): functional block within a network infrastructure that has well-defined external interfaces and well-defined functional behaviour.
Network Functions Virtualisation (NFV): principle of separating network functions from the hardware they run on by using virtual hardware abstraction.

Network Functions Virtualisation Infrastructure (NFVI): totality of all hardware and software components that build up the environment in which VNFs are deployed.
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.
Physical Network Function (PNF): implementation of a NF via a tightly coupled software and hardware system.

Virtualised Network Function (VNF): implementation of an NF that can be deployed on a Network Function Virtualisation Infrastructure (NFVI)
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