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1      Introduction
In the present contribution we discuss various RAN2 and RAN3 aspects of the following Next Generation New Radio Access study [1] objective: “Study and identify the basic structure and operation of realization of RAN Networks functions (NFs). Study to what extent it is feasible to standardize RAN NFs, the interfaces of RAN NFs and their interdependency [RAN3];”.

Additionally, the TR 38.913 has the following requirement: “The RAN architecture shall allow deployments using Network Function Virtualization.”.
In the present contribution we look into NFV aspects of the next generation radio access network.

2      Discussion
First we would like to point out that SA5 are currently working on CN NFV. The TR 32.842 [4] summarizes the use cases, requirements and potential solutions. There are also a number of ongoing NFV work items in SA5. 
The SA5 NFV management architecture is illustrated in the diagram below (figure 7.1-1 from TR 32.842 [4]).
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Figure 1: SA5 NFV architecture
Generally, it seems that the actual RAN NFV specification work has to happen in SA5 and RAN3 need to coordinate and cooperate with SA5 on this topic.

Observation 1: RAN3 may need to coordinate and cooperate with SA5 on RAN NFV work.

Therefore, it may be beneficial to discuss how to split the work between RAN3 and SA5 on RAN NFV.

Proposal 1: to discuss how split the work between RAN3 and SA5 on RAN NFV.

The overall management architecture is clearly within the SA5 scope, as well as the definition of NFV Orchestrator, VNF Manager, Virtualized Infrastructure Manager and many other components. The details of SA5 involvement in the next generation access network NFV aspects and coordination between SA5 and RAN3 may need to be discussed in the RAN plenary. 
In particular, SA5 will have to discuss whether RAN NFV and CN NFV will share the same architecture and will be part of the same NFV framework or not. However, regardless of this decision, it is clear that the next generation access network NFV will have to support RAN Virtualized Network Function (RAN VNF). It is therefore proposed to focus RAN3 discussions on requirements, architecture and support for RAN VNF, leaving the rest of the RAN NFV discussion to SA5.

Proposal 2: RAN3 should focus on requirements, architecture and support for RAN VNF.

Before we proceed to discuss RAN VNF aspects, we would like to point out that it is possible that RAN NFV system may also host other then RAN VNFs, to address the following requirement from the TR 38.913: “The RAN architecture shall allow for deployment flexibility e.g. to host relevant RAN, CN and application functions close together at the edges of the network, when needed, e.g. to enable context aware service delivery, low latency services, etc...”.

Observation 2: that RAN NFV system may also host other then RAN, e.g. application VNFs. 
One such example of additional application VNF might be Mobile Edge Compute (MEC), discussed in a separate contribution [5]. It is however important to note that RAN NFV is required to address other aspects of the next generation access network architecture study.
Focusing on RAN VNF, we would like to point out that it is conceptually different from other (e.g. CN) VNFs which have been discussed in 3GPP SA5 so far. While CN VNF, such as virtualized MME, are purely software components, this is not the case for RAN VNF. It is not possible to define RAN VNF as entirely a software component, as it must have physical components, e.g. RF.
Observation 3: unlike CN VNFs, RAN VNF cannot be defined as a purely software component. 

Based on the above observation, it seems evident that it is not possible to define RAN NFV without RAN functional split definition, so that all hardware components (RF and possibly others) reside in the “distributed RAN unit”, which cannot be virtualized, whereas the other functionality, which is part of the “central RAN unit”, can be defined as a RAN VNF (for details see other contribution in [6]).

Observation 4: Only “central RAN unit” can be defined as VNF, therefore fronthaul and functional split standardization is a prerequisite for RAN NFV.
In summary, it seems that in order to enable SA5 work on RAN NFV RAN3 should discuss and define at least the following:
1. Fronthaul and RAN functional split

2. “Centralized RAN unit” as a VNF

While the above seem to be key enablers for RAN NFV, RAN3 also needs to discuss at least the topics of RAN VNF instantiation and termination, since during these procedures RAN VNF must be “linked” to RAN physical nodes, i.e. “distributed RAN units”. Other VNF procedures may also need to be analyzed to understand whether these have impact on the “distributed RAN units” and the fronthaul interface. This study may have also have impact on the fronthaul interface itself.

Observation 5: RAN3 need to discuss which VNF procedures (instantiation, termination, etc) have impact on the fronthaul interface.
3      Conclusions and Proposals
Observation 1: RAN3 may need to coordinate and cooperate with SA5 on RAN NFV work.
Observation 2: that RAN NFV system may also host other then RAN, e.g. application VNFs. 

Observation 3: unlike CN VNFs, RAN VNF cannot be defined as a purely software component. 

Observation 4: Only “central RAN unit” can be defined as VNF, therefore fronthaul and functional split standardization is a prerequisite for RAN NFV.
Observation 5: RAN3 need to discuss which VNF procedures (instantiation, termination, etc) have impact on the fronthaul interface.
Proposal 1: to discuss how split the work between RAN3 and SA5 on RAN NFV.

Proposal 2: RAN3 should focus on requirements, architecture and support for RAN VNF.
References
[1] RP-160671, “New SID Proposal: Study on New Radio Access Technology “,NTT DOCOMO 
[2] TR 38.913, “Study on Scenarios and Requirements for Next Generation Access Technologies;”
[3] Network Function Virtualization (NFV); Use Cases, ETSI GS NFV

[4] TR 32.842 “Study on network management of virtualized networks”

[5] R3-160625, “End-to-end latency aspects of the next generation network”, Intel Corporation

[6] R3-160622, “Fronthaul and RAN functional split aspects of the next generation radio access network”, Intel Corporation
3

NFV Orchestrator
(NFVO)
VNF Manager
(VNFM)
Virtualized Infrastructure Manager
(VIM)


EM
VNF

NFV-MANO
Vn-Nf
NE
(PNF)
VNF
Vn-Nf

NFVI
Os-Ma-nfvo
Ve-Vnfm-em
Ve-Vnfm-vnf
Nf-Vi
Or-Vnfm
Vi-Vnfm
Or-Vi
Itf-N
EM
NE
(PNF)
EM
DM
NM
OSS/BSS
Itf-N
Itf-N



