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1
Decision/action requested

The group is requested to agree to the proposed changes.
2
References

[1]

3GPP TS 28.541 V0.2.0 Management and orchestration of networks and network slicing; NR and NG-RAN Network Resource Model (NRM); Stage 2 and stage 3
[2]
3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
3
Rationale

The document proposes to do following changes in TS 28.541:

1) Clean up following Editor’s Note because no skeleton changes are identified.

a) Editor's note:
This clause and skeleton of sub-clause need to be aligned with upcoming relevant methodology guideline document.

2) Remove the unused subclause 3.2 “Symbols”.
3) Replace "Information Service" with “Information Model” on title of clause 4, in order to be aligned with the scope description.
4) Add referencinig IOCs from other NRM specifications in the table of subclause 4.1.
5) Replace following Editor’s Note with explicitly description in the main body to require that en-gNB NRM is kept aligned with gNB NRM.
Editor’s Note 1: The NRM for en-gNB needs to be revisited later to determine the coupling relationship with gNB NRM.

Editor Note 2: The class/attributes definitions of the node in this draft TS will be aligned with those being defined now in the draft TS for NR NRM.
6) Clean up following Editor’s Note because it has been implemented in the diagram.

Editor’s Note 4: The Proxy_FarEnd for EP_X2 should include 2-split and 3-split en-GNB part, but it will be added after split en-GNB NRM diagram is determined later.

7) Replace IOC name “GNodeBFunction” with “gNBFunction”, because the term gNodeB does not used in other specifications.

8) Clean up following Editor’s Note, and add properties’ name in the attributes definitions table when they are empty.

Editor’s Note 1: Whether all columns of current attribute table (e.g. isReadable, isWritable) in this clause apply to service-based 5G management system or not need to be determined later.
9) Remove the “Attribute related to role” content of EP IOCs as the attribute “farEndEntity” of generic EP_RP IOC [2] can represent them already.

-----------------------Start of EP_RP definition quoted from TS 28.622 -------------------- 
4.3.11
EP_RP
4.3.11.1
Definition

This IOC is provided for sub-classing only. This IOC represents an end point of a link used across a reference point between two network entities. 

The detailed subclassed IOC, e.g. EP_X2, will be defined in E-UTRAN NRM IRP, by inheriting from this EP_RP.
For naming the subclasses of EP_RP, the following rules shall apply: 

-
The name of the subclassed IOC shall have the form “EP_<rp>”, where <rp> is a string that represents the name of the reference point. 

Thus, two valid examples of EP_RP subclassed IOC names would be: EP_S1 and EP_X2.
4.3.11.2
Attributes
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	farEndEntity
	O
	M
	-
	-
	M

	userLabel
	O
	M
	M
	-
	M


-----------------------End of EP_RP definition quoted from TS 28.622 -------------------- 
4
Detailed proposal

	1st modified section


2
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3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. For terms and definitions not found here, please refer to 3GPP TS 28.540 [2]. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1] and 3GPP TS 28.540 [2].



3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] and 3GPP TS 28.540 [2].

	End of 1st modified section


	2nd modified section


4

Information Model

4.1 
Imported and associated information entities 

	Label reference
	Local label 

	3GPP TS 28.622 [x], information object class, ManagedElement
	ManagedElement

	3GPP TS 28.622 [x], information object class, ManagedFunction
	ManagedFunction

	3GPP TS 28.622 [x], information object class, EP_RP
	EP_RP

	3GPP TS 28.662 [11], IOC, SectorEquipmentFunction
	SectorEquipmentFunction

	3GPP TS 28.625 [17], attribute, administrativeState
	administrativeState


4.2 
Class diagram

4.2.1
Class diagram 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 4.2.1.1-1: NRM for 3-split deployment scenario
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Figure 4.2.1.1-2: NRM for EPs of NR 3-Split deployment scenario
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Figure 4.2.1.1-3: NRM for 2-split deployment scenario
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Figure 4.2.1.1-4: NRM for EPs of NR 2-Split deployment scenario
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Figure 4.2.1.1-5: NRM for NR non-split deployment scenario

	End of 2nd modified section


	3rd modified section


4.2.3
Class diagram for en-gNB



4.2.3.1
Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for NRM of en-gNB definitions, the IOC definitions methods for en-gNB should be kept aligned with methods used in gNB related IOC definitions, i.e. the IOC definition approaches of non-split gNB, 2-split gNB and 3-split gNB should apply to en-gNB with same split option also. 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.

Figure 4.2.3.1-1 shows the cell view of non-split en-gNB NRM.
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Figure 4.2.3.1-1: NR Cell view of non-split en-gNB NRM


Figure 4.2.3.1-2 shows the transport view of en-gNB NRM.
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Figure 4.2.3.1-2: Transport view of non-split en-gNB NRM


	End of 3rd modified section


	4th modified section


4.3
Class definitions

4.3.1
GNBFunction
4.3.1.1
Definition

For more information about the gNB, see 3GPP TS 3GPP TS 38.401 [4]. 

4.3.1.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M


4.3.2
GNBCUFunction
4.3.2.1
Definition

This IOC represents the gNB-CU function defined in 3GPP TS 38.401 [4]. The CU supports the 2-split deployment scenario of gNB.

4.3.2.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M

	gNBCUName
	O
	M
	M
	-
	M


4.3.3
GNBDUFunction
4.3.3.1
Definition

This IOC represents the gNB-DU function defined in 3GPP TS 38.401 [4]. The gNB-DU supports the 2-split and 3-split deployment scenarios of gNB. 

4.3.3.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNB​DUId
	M
	M
	M
	-
	M

	gNBDUName
	O
	M
	M
	-
	M

	gNBId
	M
	M
	-
	-
	M


4.3.4
GNBCUCPFunction
4.3.4.1
Definition

This IOC represents the logical node gNB-CUCP defined in 3GPP TS 38.401 [4]. The gNB-CUCP supports the 3-split deployment scenario of gNB.  

4.3.4.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M

	gNBCUName
	O
	M
	M
	-
	M

	plmnIdList
	M
	M
	M
	-
	M


4.3.5
GNBCUUPFunction
4.3.5.1
Definition

This IOC represents the logical node gNB-CUUP defined in 3GPP TS 38.401 [4]. The gNB-CUUP supports the 3-split deployment scenario of gNB.

4.3.5.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	plmnIdList
	M
	M
	M
	-
	M


4.3.6
NRCellCU
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 subclause 8.2 of TS 38.300 [3], serves as the ‘link’ between this IOC instance and a NRCellDU IOC instance holding the same NCGI in its nCGI attribute.
4.3.6.2
Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	administrativeState (see Note 1)
	CM
	M
	M
	-
	M (see Note 2)

	operationalState (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	availabilityStatus (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	nCGI
	M
	M
	M
	-
	M

	plmnIdList
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	rRMPolicy
	CM
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	


Note 1: No state propagation shall be implied.

Note 2: The attribute value change is conveyed by the notifyStateChange notification.
4.3.6.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.

	rRMPolicy CM Support Qualifier
	The condition is “network slicing feature is supported”.


4.3.7
NRCellDU
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 subclause 8.2 of TS 38.300 [3], serves as the ‘link’ between this IOC instance and a NRCellCU IOC instance holding the same NCGI in its nCGI attribute.
4.3.7.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nCGI
	M
	M
	M
	-
	M

	operationalState (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	administrativeState (see Note 1)
	CM
	M
	M
	-
	M (see Note 2)

	availabilityStatus (see Note 1)
	CM
	M
	-
	-
	M (see Note 2)

	plmnIdList
	M
	M
	M
	-
	M

	nSSAI
	CM
	M
	M
	-
	M

	nRPCI
	M
	
	
	
	

	nRTac
	M
	
	
	
	

	pointAArfcnULFDD
	CM
	
	
	
	

	pointAArfcnDLFDD
	CM
	
	
	
	

	pointAArfcnTDD
	CM
	
	
	
	

	Attribute related to role
	
	
	
	
	

	nRSectorCarrier
	M
	
	
	
	


Note 1: No state propagation shall be implied.

Note 2: The attribute value change is conveyed by the notifyStateChange notification.
4.3.7.3
Attribute constraints

	Name
	Definition

	nSSAI CM Support Qualifier
	The condition is “network slicing feature is supported”.

	pointAArfcnULFDD CM Support Qualifier
	Condition: NR FDD is supported.

	pointAArfcnDLFDD CM Support Qualifier
	Condition: NR FDD is supported.

	pointAArfcnTDD CM Support Qualifier
	Condition: NR TDD is supported.


4.3.8
NRSectorCarrier
4.3.8.1
Definition

This IOC NRSectorCarrier represents the resources of each transmission point included in the cell. These in general have different physical locations (of the antennae), and possibly different frequencies or bandwidths. The UE is not directly aware of which NRSectorCarrier resources the network uses for its connection.
4.3.8.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	configuredMaxTxPower
	M
	M
	M
	-
	M

	fDDCenterFrequencyUL
	M
	M
	M
	-
	M

	fDDCenterFrequencyDL
	M
	M
	M
	-
	M

	fDDBandwidthUL
	M
	M
	M
	-
	M

	fDDBandwidthDL
	M
	M
	M
	-
	M

	tDDCenterFrequency
	M
	M
	M
	-
	M

	tDDBandwidth
	M
	M
	M
	-
	M

	attribute related to role
	
	
	
	
	

	sectorEquipmentFunction
	M
	
	
	
	


4.3.8.3
Attribute constraints

	Name
	Definition

	
	


4.3.9
ENGNBFunction
4.3.9.1
Definition

This IOC represents the en-gNB functionality used in EN-DC. For more information about the en-gNB, see 3GPP TS 37.340 [9].  

4.3.9.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	-
	-
	M


4.3.9.3
Attribute constraints

	Name
	Definition

	
	


4.3.9.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.

4.3.10
ENGNBCUFunction
4.3.10.1
Definition

This IOC represents the gNB-CU function of en-gNB defined in 3GPP TS 3GPP TS 38.401 [4]. The gNB-CU supports the implementation of the 2-split deployment scenario of en-gNB.

4.3.10.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M

	gNBCUName
	
	M
	M
	
	M


4.3.11
ENGNBDUFunction
4.3.11.1
Definition

This IOC represents the gNB-DU function of en-gNB defined in 3GPP TS 38.401 [4]. The gNB-DU supports the implementation of the 2-split and 3-split deployment scenarios of en-gNB. 

4.3.11.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBDUID
	M
	M
	M
	
	M

	gNBDUName
	
	M
	M
	
	M

	gNBId
	M
	M
	M
	-
	M


4.3.12
ENGNBCUCPFunction
4.3.12.1
Definition

This IOC represents the logical node gNB-CU-CP function of the en-gNB defined in 3GPP TS 38.401 [4]. The gNB-CU-CP supports the implementation of the 3-split deployment scenario of en-gNB. 

4.3.12.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	
	M

	gNBCUName
	
	M
	M
	
	M

	plmnIdList
	M
	M
	M
	
	M


4.3.13
ENGNBCUUPFunction
4.3.13.1
Definition

This IOC represents the logical node gNB-CU-UP function of the en-gNB defined in 3GPP TS 38.401 [4]. The gNB-CU-UP supports the implementation of the 3-split deployment scenario of en-gNB. 

4.3.13.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	plmnIdList
	M
	M
	M
	-
	M


4.3.14
EP_E1
4.3.14.1
Definition

This IOC represents the …

4.3.14.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.3.15
EP_XnC
4.3.15.1
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 link layer/Physical layer stack. See subclause 7 of 3GPP TS 38.420 [6].
4.3.15.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.3.16
EP_XnU
4.3.16.1
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 3GPP TS 38.420 [6].
4.3.16.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.3.17
EP_NgC
4.3.17.1
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).
3GPP TS 38.470 [7] 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”.

4.3.17.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


4.3.18
EP_NgU
4.3.18.1
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.

3GPP TS 38.470 [7] 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”.

4.3.18.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


4.3.19
EP_F1C
4.3.19.1
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 3GPP TS 38.470 [7].

3GPP TS 38.470 [7] 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”.

4.3.19.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.3.20
EP_F1U
4.3.20.1
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. 
3GPP TS 38.470 [7] 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”.

4.3.20.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.3.21
EP_S1U
4.3.21.1
Definition

This IOC represents the local end point of the logical link, supporting S1-U interface towards a S-GW node. The S1-U interface is defined in 3GPP TS 36.410 [14].
4.3.21.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


4.3.22
EP_X2C
4.3.22.1
Definition

This IOC represents the local end point of the logical link, supporting X2-C application protocols, to a neighbour eNB or en-gNB node, which is defined in 3GPP TS 36.423 [15].
4.3.22.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M

	remoteAddress
	M
	M
	M
	-
	M


4.3.23
EP_X2U
4.3.23.1
Definition

This IOC represents the local end-point of a logical link supporting the X2 user plane (X2-U) interface, which is defined in 3GPP TS 36.425 [16].
4.3.23.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	localAddress
	M
	M
	M
	-
	M


4.3.24
ExternalENGNBFunction
4.3.24.1
Definition

This IOC represents an external en-gNB functionality used in EN-DC. For more information about the en-gNB, see 3GPP TS 37.340 [9].  

4.3.24.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	gNBId
	M
	M
	M
	-
	M


4.3.24.3
Attribute constraints

None.

4.3.24.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.

	End of 4th modified section
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