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1. Introduction
As part of the NR WI [1], RAN3 is tasked to “Normative stage-2/3 specification of one higher layer split”.

In NR SI, [2] was agreed to start identifying specification aspects for (a) Data transport aspects (i.e. U-plane), (b) Signalling aspects (i.e. C-plane), and (c) Management aspects (i.e. M-plane) over the CU-DU interface required for multi-vendor CU-DU operation.
In this contribution, we address the M-plane aspects of the CU-DU interface.

2. Discussion
2.1. Overall architecture
Figure 1 illustrates overall architecture of C-plane, M-Plane and U-plane.
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Figure1. Overall architecture of C-plane, M-Plane and U-plane
CU and DU communicates each other over C-plane and U-plane. And, Management of gNB (e.g. FM,PM,CM) is done over M-plane by Management Platform(s) .

Considering management of DU, two methods can be thought of: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s). 
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Figure 2. Variants of M-plane architecture for DU

Observation 1: Two architectures for DU management can be considered: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s).
As mentioned in [3], operators’ main motivation for open interface is multivendor interoperability between CU and DU. So then it is important to clarify how M-plane works for DU in the CU-DU architecture.

Observation 2: It is important to clarify how M-plane works for DU in the CU-DU architecture.

2.2. Possible RAN3 work on M-plane

As for possible RAN3 work on M-plane, the discussion can be divided into three aspects.

1. Architecture and function allocation ( i.e. stage 2 specification)

Alignment of architecture and function allocation is first step for multivendor interoperability.

As mentioned in section 2.1, two types of architecture can be thought of for the management of DU: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s). How the different M-plane functions (e.g. FM, PM, CM, SWM) would work for the DU should be clarified in this context.

It is noted that similarly, a high level description was provide for NodeB management in UTRAN and RN management in E-UTRAN.
2. Specification work for CU-DU interface

Once the M-plane architecture and function allocation is clarified, then it should be discussed whether there would be any implications on the CU-DU interface and whether RAN3 should specify anything.

3. Specification work for Interface between Management Platforms
Finally, M-plane would also have interface(s) to the Management Platforms, but if anything is to be done, consultation with SA5 seems to be necessary.
It is proposed that RAN3 at least works on the 1st aspect.

Observation 3: Possible RAN3 work on M-plane can be divided into three aspects: (1) specifying architecture and function allocation (i.e. Stage-2) and how the different M-plane functions (e.g. FM, PM, CM and SWM) would work for DU management; (2) specifying any relevant CU-DU interface procedures for M-plane; (3) specifying any relevant Management platform interface procedures.

Proposal 1: RAN3 should at least work on specifying architecture and function allocation (i.e. Stage-2) and how the different M-plane functions (e.g. FM, PM, CM and SWM) would work for DU management.

2.3. Scenarios to consider for M-plane architecture
Considering discussion in RAN3, following two scenarios are assumed as the location of CU/DU.

Scenario 1: DU is at antenna site (where conventional RRHs are).

Scenario 2: DU is at base station site (where conventional BBUs are)
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Figure 3. location of each RAN node

As the desirable M-plane architecture can be different depending on the scenarios. For example, it may be more natural to consider architecture (b) for Scenario 2, but it may not be so obvious for Scenario 1 (e.g. allocation of IP address for DU at antenna site?).

Observation 4: There seems to be at least two scenarios with regards to the location of DU: (1) DU at antenna site and (2) DU at base station site. And the desirable M-plane architecture can be different depending on the scenario.

Proposal 2: It is proposed to study and specify the M-plane architecture and function allocation for each of the scenarios.

3. Conclusion
In this contribution, we addressed the M-plane aspects of the CU-DU interface and made the following observations and proposal:.

Observation 1: Two architectures for DU management can be considered: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s).
Observation 2: It is important to clarify how M-plane works for DU in the CU-DU architecture.

Observation 3: Possible RAN3 work on M-plane can be divided into three aspects: (1) specifying architecture and function allocation (i.e. Stage-2) and how the different M-plane functions (e.g. FM, PM, CM and SWM) would work for DU management; (2) specifying any relevant CU-DU interface procedures for M-plane; (3) specifying any relevant Management platform interface procedures.

Proposal 1: RAN3 should at least work on specifying architecture and function allocation (i.e. Stage-2) and how the different M-plane functions (e.g. FM, PM, CM and SWM) would work for DU management.

Observation 4: There seems to be at least two scenarios with regards to the location of DU: (1) DU at antenna site and (2) DU at base station site. And the desirable M-plane architecture can be different depending on the scenario.

Proposal 2: It is proposed to study and specify the M-plane architecture and function allocation for each of the scenarios.
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