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Rationale

3GPP Management systems will provide capabilities for operator to perform LCM, CM, PM and FM tasks on NR network elements.
From [2], the overall NG-RAN architecture is defined. See Appendix A, an extract from [2] on the overall NG-RAN architecture.

From [3], the Release 14 architecture and interfaces of new radio access technology was studied. It identifies the Centralised Unit (CU) and Distributed Unit (DU). Its clause 11.2 studied the purpose for the separation of CU-U and CU-C within the gNB-CU. 
From [4], the Release 15 draft Study specifically addresses the separation of CU-U and CU-C for split option 2 of NR. See Appendix B.
This paper presents the requirements for NR NRM that would support the non-split option and split options, i.e. separation of CU-C and CU-U of the gNB-CU and gNB-DU. 
This would cover the deployment options, including those listed in the REQ-NRO3-CON-3 of [5] which is stated as follows:

“The 3GPP management system shall be able to support smooth management migration from the Non-standalone gNB in option 3 to other 5G-RAN options.”

By having the same Managed Function structure for all types of deployment scenarios the proposed NR NRM would provide the “same look and feel” for all deployment scenarios facilitating the management tasks as well as the migration tasks between the different deployment scenarios.
This paper uses the following abbreviations defined in [2].

gNB-CU
gNB Central Unit

gNB-DU
gNB Distributed Unit

4
Detailed proposal
Note: For ease of reading, all text in modified sections are new and should be marked as coloured track changes.
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X.Y
Management of NR

X.Y.1
NR NRM

There are three models. The 3-split model has three components: Central Unit control plane (CUCP), Central Unit user plane (CUUP) and Distributive Unit (DU). The 2-split model has two components: Central Unit (CU) and Distrubuted Unit (DU). The non-split model has only one component, gNB. 

Note 1:
The relation between gNB and NGC (see Appendix A for that relation) are not shown in the model. 

Note 2:

The radio equipment for NR is modelled using the same pattern as that for EUTRAN

Note 3:
The IOC name is FFS, depending on the RAN group decision on NG-RAN node name. See Appendix A, the Editor Note of Figure B-1: Example deployment of an NG-RAN node
Note 4:
The UML notation used in the Figures are not precise, e.g. the import class are not indicated, the notation for links, etc. They will be fixed later.

Note 5:
The use of three separate Figures, i.e. NRM for 3-split model, NRM for 2-split model and NRM for non-split model, instead of one Figure and the use of <<Proxy>> stereotype is to reduce UML diagram cluter.

X.Y.2
3-split model

Editor’s Note: This section would be removed if RAN group would not agree on this split model.
<<Proxy>>ExtCUCP represents <<IOC>>ExtCUCP of 3-split model, <<IOC>>ExtCU of 2-split model and <<IOC>>ExtGNB of non-split model. <<Proxy>>CUCP represents <<IOC>>CUCP of 3-split model, <<IOC>>CU of 2-split model and <<IOC>>GNB of non-split model. 

<<Proxy>>ExtCUUP represents <<IOC>>ExtCUUP of 3-split models, <<IOC>>ExtCU of 2-split model and <<IOC>>ExtGNB of non-split model. <<Proxy>>CUUP represents <<IOC>>CUUP of 3-split models, <<IOC>>CU of 2-split model and <<IOC>>GNB of non-split model. 

<<Proxy>>ExtDU  represents <<IOC>>ExtDU of 3-split models, <<IOC>>ExtDU of 2-split-model and <<IOC>>ExtGNB of non-split model. <<Proxy>>DU represents <<IOC>>DU of 3-split models, <<IOC>>DU of 2-split-model and <<IOC>>GNB of non-split model.
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Figure 1: NRM for NR 3-Split model
X.Y.3
2-split model

For the 2-split model

<<Proxy>>ExtCUCP represents <<IOC>>ExtCUCP of 3-split model, <<IOC>>ExtCU of 2-split model and <<IOC>>ExtGNB of non-split model. <<Proxy>>CUCP represents <<IOC>>CUCP of 3-split model, <<IOC>>CU of 2-split model and <<IOC>>GNB of non-split model.

<<Proxy>>ExtCUUP represents <<IOC>>ExtCUUP of 3-split models, <<IOC>>ExtCU of 2-split model and <<IOC>>ExtGNB of non-split model. <<Proxy>>CUUP represents <<IOC>>CUUP of 3-split models, <<IOC>>CU of 2-split model and <<IOC>>GNB of non-split model.

<<Proxy>>ExtDU represents <<IOC>>ExtDU of 3-split models, <<IOC>>ExtDU of 2-split-model and <<IOC>>ExtGNB of non-split model. <<Proxy>>DU represent <<IOC>>DU of 3-split models; <<IOC>>DU of 2-split-model and <<IOC>>GNB of non-split model.
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Figure 2: NRM for NR 2-Split model
X.Y.4
Non-split model

For the non-split model

<<Proxy>>ExtCUCP represents <<IOC>>ExtCUCP of 3-split model and <<IOC>>ExtCU of 2-split model. <<Proxy>>CUCP represents <<IOC>>CUCP of 3-split model and <<IOC>>CU of 2-split model. 

<<Proxy>>ExtCUUP represents <<IOC>>ExtCUUP of 3-split models and <<IOC>>ExtCU of 2-split model. <<Proxy>>CUUP represents <<IOC>>CUUP of 3-split models and <<IOC>>CU of 2-split model.

<<Proxy>>ExtDU represents <<IOC>>ExtDU of 3-split models and <<IOC>>ExtDUFunction of 2‑split model. <<Proxy>>DU represent <<IOC>>DU of 3-split models and <<IOC>>DUFunction of 2‑split model.
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Figure 3: NRM for NR non-split model
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Appendix A (Informative): NG-RAN overall architecture
The following is the Figure 6.1-1 Overall architecture of [9].

“
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Figure 6.1-1 Overall architecture
The following is the deployment scenarios of NG RAN nodes of Append B of [2].

“

Figure B-1 shows logical nodes (CU-C, CU-U and DU), internal to a Logical NG-RAN Node. Protocol terminations of the NG and Xn interfaces are depicted as ellipses in Figure B-1. The terms “Central Entity” and “Distributed Entity” shown in Figure B-1 refer to physical network nodes. 
Editor’s note: Node names are FFS, depending on the decision on NG-RAN node name.
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Figure B-1: Example deployment of an NG-RAN node
“

Appendix B: architecture of gNB
Editor’s Note: This section would be removed if RAN group would not agree on this split model.
Here is an extract from [11] regarding architecture of CU-CP, CU-UP and DU separation.

“

7.2 Architecture  

The architecture is depicted in Figure 7.2-1.
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Figure 7.2-1. Overall RAN architecture with CU-CP and CU-UP separation. 

The architecture in Fig. 1 is described as follows:

· A gNB may consist of a CU-CP, multiple CU-UPs and multiple DUs;

· The CU-CP is connected to the DU through the F1-C interface;

· The CU-UP is connected to the DU through the F1-U interface;

· The CU-UP is connected to the CU-CP through the E1 interface;

· One DU is connected to only one CU-CP;

NOTE: for resiliency, a DU may be connected to multiple CU-CPs by appropriate implementation.

“
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