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3
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 scenarios, 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
	1st modified section


4.2
Class diagram
4.2.1
NRM for gNB
4.2.1.1
Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this IRP. This clause provides the overview of the relationships of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.

The attribute properties, e.g. isWritable, isInvariant, etc, will not be specified in NRM class definition. They would be specified elsewhere as the attribute properties can be dependent on the role played by the user that have access to the modelled instances.  
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Figure 1: NRM for 3-split deployment scenario
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Figure 2: NRM for EPs of NR 3-Split deployment scenario
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Figure 3: NRM for 2-split deployment scenario
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Figure 4: NRM for EPs of NR 2-Split deployment scenario
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Figure 5: NRM for NR non-split deployment scenario
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Figure 6: NRM for EPs of non-split deployment scenario
4.2.1.2
Inheritance
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Figure 7: Inheritance Hierarchy

4.2.2
Void
4.2.2.1
Relations 
This clause provides the overview of the relationship of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.
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Figure 4.2.1-X overview of NR NRM
Editor's Note: The NR cell related IOC is FFS and not presented in the diagram..

Editor’s Note: it is FFS for CPUP split scenario.
Editor’s Note: Both options or which option can be used needs revisiting later
4.2.2.2
Inheritance
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Figure 4.2.2.2-X NR NRM Inheritance Hierarchy
4.3
Class definitions

4.3.1
GNodeBFunction
4.3.1.1
Definition

For more information about the gNB, see 3GPP TS 3GPP TS 38.401 [9]. 

4.3.1.2
Attributes

	Attribute name
	
	
	
	
	

	gNodeBId
	
	
	
	
	

	
	
	
	
	
	


4.3.2
GNBCUFunction
4.3.2.1
Definition

This IOC represents the gNB functions excepting those functions allocated exclusively to the CU. CU controls the operation of DUs. For more information about the gNB, see 3GPP TS 3GPP TS 38.401 [9]. The CU supports the implementation of the 2-split deployment scenario.

4.3.2.2
Attributes

	Attribute name
	
	
	
	
	

	gNodeBId
	
	
	
	
	

	
	
	
	
	
	


4.3.3
GNBDUFunction
4.3.3.1
Definition

This IOC represents the logical node DU of the gNB of the 2-split and 3-split deployment scenarios. For more information about the gNB, see 3GPP TS 3GPP TS 38.401 [9]. 

4.3.3.2
Attributes

	Attribute name
	
	
	
	
	

	gNB​DUId
	
	
	
	
	

	gNodeBId
	
	
	
	
	


4.3.4
GNBCUCPFunction
4.3.4.1
Definition

This IOC represents the logical node CUCP of the gNB of the 3-split deployment scenario. For more information about the gNB, see 3GPP TS 3GPP TS 38.401 [9].  

4.3.4.2
Attributes

	Attribute name
	
	
	
	
	

	gNodeBId
	
	
	
	
	

	plmnIdList
	
	
	
	
	

	
	
	
	
	
	


4.3.5
GNBCUUPFunction
4.3.5.1
Definition

This IOC represents the logical node CUUP of gNB of the 3-split deployment scenarios.

4.3.5.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	plmnIdList
	M
	M
	M
	-
	M


4.3.6
GUtranCUCell
4.3.6.1
Definition

This IOC represents the information required by CU that is responsible for the management of inter-cell mobility and neighbor relations via ANR. 

The nCGI attribute, holding the NR Cell Global identifier (NCGI), see subcluase 8.2 of TS 38.300 [8], serves as the ‘link’ between this IOC instance and a GUtranDUCell IOC instance holding the same NCGI in its nCGI attribute.
4.3.6.2
Attributes

	Attribute name
	
	
	
	
	

	administrativeState
	
	
	
	
	

	operationalState
	
	
	
	
	

	availabilityStatus
	
	
	
	
	

	nCGI
	
	
	
	
	

	plmnIdList
	
	
	
	
	

	Attribute related to role
	
	
	
	
	


4.3.7
GUtranDUCell
4.3.7.1
Definition

This IOC represents the information of a cell known by DU. The procedure for cell setup is initiated from the DU, thus requiring a notion of a cell. The DU owns the resources realizing the cell, thus requiring a notion of a cell owning the specific resources instances. 
The nCGI attribute, holding the NR Cell Global identifier (NCGI), see subcluase 8.2 of TS 38.300 [8], serves as the ‘link’ between this IOC instance and a GUtranCUCell IOC instance holding the same NCGI in its nCGI attribute.
4.3.7.2
Attributes

	Attribute name
	
	
	
	
	

	
	
	
	
	
	

	nCGI
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	operationalState
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


4.3.8
EndPointE1
4.3.8.1
Definition

This IOC represents the …

4.3.8.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	gNBCUCPFunctionRef
	
	
	
	
	

	gNBCUUPFunctionRef
	
	
	
	
	


4.3.9
EndPointXnC
4.3.9.1
Definition

This IOC represents the local gNB node end point of the logical link, supporting Xn Applicaion protocols, to a neighbour gNB node. The Xn Application PDUs are carried over SCTP/IP/Data linke layer/Physical layer stack. See subclause 7 of [12].
4.3.9.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	gNBCUCPFunctionRef
	
	
	
	
	

	gNBCUFunctionRef
	
	
	
	
	

	gNodeBFunctionRef
	
	
	
	
	

	
	
	
	
	
	


4.3.10
EndPointXnU
4.3.10.1
Definition

This IOC represents the one end-point of a logical link supporting the Xn user plane (Xn-U) interface. The Xn-U interface provides non-guaranteed delivery of user plane PDUs between two NG-RAN nodes. The user plane PDUs are carried on GTP-U/UDP/IP/Data link layer/Physical layer stack. See subclause 7.2 of [12].
4.3.10.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	gNBCUUPFunctionRef
	
	
	
	
	

	gNBCUFunctionRef
	
	
	
	
	

	gNodeBFunctionRef
	
	
	
	
	


4.3.11
EndPointNgC
4.3.11.1
Definition

This IOC represents the control plane interface (NG-C) between the gNB and NG-Core entity. The transport network layer is built on IP transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The application layer signalling protocol is referred to as NG-AP (NG Application Protocol).
TS 38.470 [16] noted that “one gNB-CU and a set of gNB-DUs are visible to other logical nodes as a gNB or an en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U interfaces”.

4.3.11.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	5GCRef
	
	
	
	
	


4.3.12
EndPointNgU
4.3.12.1
Definition

This IOC represents the NG user plane (NG-U) interface between the gNB and the UPGW. The interface provides non‑guaranteed delivery of user plane PDUs between the gNB and the UPGW. GTP-U is baseline for this interface.

TS 38.470 [16] noted that “one gNB-CU and a set of gNB-DUs are visible to other logical nodes as a gNB or an en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U interfaces”.

4.3.12.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	5GCRef
	
	
	
	
	


4.3.13
EndPointF1C
4.3.13.1
Definition

This IOC represents the control plane interface (F1-C) between the DU and CU or CUUP. The transport network layer is based on IP transport with the SCTP on top of IP. The application layer signalling protocol is referred to as NG-AP (NG Application Protocol). See subclause 7.1 of TS 38.470 [?].

TS 38.470 [16] noted that “one gNB-CU and a set of gNB-DUs are visible to other logical nodes as a gNB or an en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U interfaces”.

4.3.13.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	gNBDUFunctionRef
	
	
	
	
	

	gNBCUCPFunctionRef
	
	
	
	
	

	gNBCUUPFunctionRef
	
	
	
	
	


4.3.14
EndPointF1U
4.3.14.1
Definition

This IOC represents the user plane interface (F1-U) between the DU and CU or CUUP. The transport network layer is based on IP transport, with the UDP and GTP-U on top of IP. 
TS 38.470 [16] noted that “one gNB-CU and a set of gNB-DUs are visible to other logical nodes as a gNB or an en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U interfaces”.

4.3.14.2
Attributes

	Attribute name
	
	
	
	
	

	localAddress
	
	
	
	
	

	remoteAddress
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	gNBDUFunctionRef
	
	
	
	
	

	gNBCUCPFunctionRef
	
	
	
	
	

	gNBCUUPFunctionRef
	
	
	
	
	


4.4
Attribute definitions

4.4.1
Attribute properties
	Attribute Name
	Documentation and Allowed Values
	Properties

	localAddress 


	Local address including IP address used for initialization of the underlying transport.


IP address can be an IPv4 or an IPv6 address.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	remoteAddress
	Remote address including IP address used for initialization of the underlying transport.


IP address can be an IPv4 or an IPv6 address.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNodeBId
	It globally identifies a gNB. See “gNB Identifier (gNB ID)” of subclause 8.2 of TS 38.300 [8]). See “Global gNB ID” in subclause 9.3.1.6 of TS 38.413 [14]. 
Editor’s Note: How to support flexible length for gNB ID is stated as TBD in TS 38.413.
	type: BitString

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNB​DUId
	It uniquely identifies the DU at least within a gNB. See ‘gNB-DU ID’ in subclause 6.2.2 of [9]. See ‘gNB-DU ID’ in subclause 9.3.1.9 of [24].
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	nCGI
	It uniquely identifies a NR cell globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.
See “NR Cell Global identifier (NCGI)” subcluase 8.2 of TS 38.300 [8].
	type: BitString (36)

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False



	
	
	


	End of modified section
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