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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 [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. See Appendix A.
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 separation of CU-C and CU-U of the gNB-CU and gNB-DU.
This paper uses the following abbreviations defined in [2].

gNB-CU
gNB Central Unit

gNB-DU
gNB Distributed Unit

4
Detailed proposal
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6.3
NR management requirements
REQ-NROM-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the standalone gNB connected to 5GC.

REQ-NROM-CON-2 The 3GPP management system shall be able to collect NR related performance data from the standalone gNB.

REQ-NROM-CON-3 The 3GPP management system shall be able to support fault management on the standalone gNB.

REQ-NROM-CON-4 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on either gNB without functional split or gNB with functional split.

REQ-NROM-CON-5 The 3GPP management system shall be able to collect gNB related performance data from the gNB with functional split.

REQ-NROM-CON-6 The 3GPP management system shall be able to support fault management on the gNB with functional split.

REQ-NROM-CON-7 The NR NRM shall support a model of a complete NR that has separate components, i.e. gNB-CU Control Plane (CP), the gNB-CU User Plane (UP) and the gNB-DU. 
NOTE: See Appendix A and B.
REQ-NROM-CON-8 The NR NRM shall support a gNB-DU to be connected to multiple gNB-CUs/gNB-CPs of the same gNB for system resiliency purpose.

REQ-NROM-CON-9 The NR NRM shall support various partial NRs such that composition of appropriate partial NRs forms a complete NR.

REQ-NROM-CON-10 The NR NRM shall support the use of Distinguished Name for NR components such that fault information, configuration data and performance measurements can be identified on NR components basis.

REQ-NROM-CON-11 The NR NRM shall support a deployment scenario where the partial NRs (of a complete NR) are managed by different EMs.
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Appendix A: CU-P and CU-C separation
Here is an extract from [3].

“11.2
UP-CP Separation

11.2.1
General
Next Generation networks will see an increasing use of very dense deployments where user terminals will be able to connect to multiple transmission points simultaneously.
It may be favourable and beneficial for the next generation RAT, to base the architecture on a separation of the CP and UP functions. This separation would imply to allocate specific CP and UP functions between different nodes. 

The following points can be taken as examples for expected benefits of a separation of CP and UP:
-
A centralization of CP functions, controlling different transmission points, has the potential to achieve enhanced radio performance.
-
Flexibility to operate and manage complex networks, supporting different network topologies, resources and new service requirements.
-
Alignment with SDN concept that would result in a functional decomposition of the radio access, based on a partial de-coupled architecture, between user and control plane entities and on network abstractions [10].
-
For functions purely handling with CP or UP processes, independent scaling and realization for control and user plane functions operation.
-
Support of multi-vendor interoperability.

In addition, the following points also need further considerations regarding splitting gNB to two nodes: one is specific for gNB Control plane, the other is specific for gNB user plane:
-
The relationship and the co-existence with RAN protocol split architectures
-
The impacts on NR/LTE tight interworking
“

Appendix B: Internal architecture of gNB
Here is an extract from [4] regarding architecture of CU-CP, CU-CP 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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