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==============First change==============
[bookmark: _Toc219492845]4.2	Class diagram
[bookmark: _Toc219492846][bookmark: _Toc67989674][bookmark: _Toc59439251][bookmark: _Toc59194825][bookmark: _Toc59183890][bookmark: _Toc59182424]4.2.1	Class diagram for gNB and en-gNB
[bookmark: _Toc219492847][bookmark: _Toc67989675][bookmark: _Toc59439252][bookmark: _Toc59194826][bookmark: _Toc59183891][bookmark: _Toc59182425]4.2.1.1	Relationships
This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this gNB and en-gNB. For the UML semantics, see 3GPP TS 32.156 [43]. Subsequent clauses provide more detailed specification of various aspects of these classes.
The model fragments are for management representation of gNB and en-gNB for all NG-RAN deployment scenario as listed below. 
-	Non-split NG-RAN deployment scenario, represents the gNB defined in TS 38.401[4]. In this scenario, a gNB is represented by a combination of a GNBCUCPFunction, one or more GNBCUUPFunctions and one or more GNBDUFunctions.
-	2-split NG-RAN deployment scenario, represents the gNB consist of gNB-CU and gNB-DU defined in TS 38.401[4] clause 6.1.1. In this scenario, a gNB-CU is represented by a combination of a GNBCUCPFunction and one or more GNBCUUPFunctions, whereas a gNB-DU is represented by a GNBDUFunction.
-	3-split NG-RAN deployment scenario, represents the gNB consist of gNB-CU-CP, gNB-CU-UP and gNB-DU defined in TS 38.401[4] clause 6.1.2. In this scenario, a gNB-CU-CP is represented by a GNBCUCPFunction, a gNB-CU-UP is represented by a GNBCUUPFunction, and a gNB-DU is represented by a GNBDUFunction.


[bookmark: _CRFigure4_2_1_11]Figure 4.2.1.1-1: NRM for all deployment scenarios



[bookmark: _CRFigure4_2_1_12][image: ]
[image: ]
Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
[image: PlantUML diagram]
[bookmark: _CRFigure4_2_1_13]Figure 4.2.1.1-3: NRM for <<IOC>>NRSectorCarrier,<<IOC>>BWP, <<IOC>>SectorEquipmentFunction and <<IOC>> BWPSet for all deployment scenarios


[bookmark: _CRFigure4_2_1_14]Figure 4.2.1.1-4: Cell Relation view for all deployment scenarios
NOTE 1:	The above NRM fragment uses SubNetwork to hold both NR and LTE external entities and frequencies.
[bookmark: _CRFigure4_2_1_15][image: A diagram of a computer

Description automatically generated]Figure 4.2.1.1-5: Cell Relation view for all deployment scenarios
NOTE 2:	The above NRM fragment uses ExternalNRNetwork to hold NR external entities and frequency and using ExternalEUtraNetwork to hold LTE external entities and frequency. 


[bookmark: _CRFigure4_2_1_16]Figure 4.2.1.1-6: NRM fragment for abstract RRM Policies


[bookmark: _CRFigure4_2_1_16a]Figure 4.2.1.1-6a: NRM fragment for RRMPolicyRatio


[bookmark: _CRFigure4_2_1_17]Figure 4.2.1.1-7: NRM fragment to support RIM


[bookmark: _CRFigure4_2_1_18]Figure 4.2.1.1-8: NRM fragment for pre-configured 5QIs in NG-RAN
NOTE 3:	Void.


[bookmark: _CRFigure4_2_1_19]Figure 4.2.1.1-9: NRM fragment for DANR Management


Figure 4.2.1.1-10: NRM fragment for DES Management


Figure 4.2.1.1-11: NRM fragment for DRACH Management


[bookmark: _CRFigure4_2_1_112]Figure 4.2.1.1-12: NRM fragment for DMRO Management


[bookmark: _CRFigure4_2_1_113]Figure 4.2.1.1-13: NRM fragment for DPCI Management


Figure 4.2.1.1-14: NRM fragment for CES Management


[bookmark: _CRFigure4_2_1_115]Figure 4.2.1.1-15: NRM fragment for CPCI Management


[bookmark: _CRFigure4_2_1_116]Figure 4.2.1.1-16: NRM fragment for dynamically assigned 5QIs in NG-RAN
[image: ]
[bookmark: _CRFigure4_2_1_117]Figure 4.2.1.1-17: NRM fragment for NG-RAN MOCN network sharing with multiple cell identity broadcast feature
[image: ]
[bookmark: _CRFigure4_2_1_118]Figure 4.2.1.1-18: NRM fragment for F1 related EPs to support individual F1 interface for NG-RAN MOCN network sharing with multiple cell identity broadcast feature
[image: PlantUML diagram]
[bookmark: _CRFigure4_2_1_119]Figure 4.2.1.1-19: NRM fragment for DLBO Management


[bookmark: _CRFigure4_2_1_120]Figure 4.2.1.1-20: NRM fragment for CCO Management
[image: ] 
[bookmark: _CRFigure4_2_1_120A][bookmark: _Toc59182426][bookmark: _Toc59183892][bookmark: _Toc59194827][bookmark: _Toc59439253][bookmark: _Toc67989676]Figure 4.2.1.1-20A: NRM fragment for distribute CCO Management
[image: PlantUML diagram]
[bookmark: _CRFigure4_2_1_121]Figure 4.2.1.1-21: NRM fragment to support NTN management
[image: ]
[bookmark: _CRFigure4_2_1_122]Figure 4.2.1.1-22: NRM fragment for ExternalGNBCUCPFunction, ExternalGNBCUUPFunction and ExternalGNBDUFunction
[image: A computer screen shot of a computer

AI-generated content may be incorrect.]
[bookmark: _CRFigure4_2_1_123]Figure 4.2.1.1-23: NRM fragment for energy cost mapping rule


[bookmark: _CRFigure4_2_1_124]Figure 4.2.1.1-24: NRM fragment for MWAB
Note:	The above figure is subject to change as appropriate.


Figure 4.2.1.1-25: NRM relationship fragment for AIOT


Figure 4.2.1.1-26: NRM fragment for RedCap Access
[image: A diagram of a program

AI-generated content may be incorrect.]
Figure 4.2.1.1-27: NRM fragment for IAB
[bookmark: _Toc219492848]4.2.1.2	Inheritance
This clause depicts the inheritance relationships.
[image: ]
Figure 4.2.1.2-1: NR NRM fragment in all deployment scenarios
[image: ]
Figure 4.2.1.2-2: NRM fragment for EPs in all deployment scenarios



[image: A diagram of a diagram

Description automatically generated]
[bookmark: _CRFigure4_2_1_23]Figure 4.2.1.2-3: NRM fragment for NRNetwork and EUtraNetwork

[bookmark: _CRFigure4_2_1_24] Figure 4.2.1.2-4: NRM fragment for Beam, CommonBeamformingFunction

[bookmark: _CRFigure4_2_1_25] Figure 4.2.1.2-5: NRM fragment for RRM Policies
[image: ]
[bookmark: _CRFigure4_2_1_26]Figure 4.2.1.2-6: NRM fragment for NRFreqRelation, NRFrequency and NRCellRelation


Figure 4.2.1.2-7: NRM fragment for C-SON, D-SON


[bookmark: _CRFigure4_2_1_28]Figure 4.2.1.2-8: NRM fragment to support RIM


[bookmark: _CRFigure4_2_1_29]Figure 4.2.1.2-9: NRM fragment for OperatorDU and NROperatorCellDU


[bookmark: _CRFigure4_2_1_210]Figure 4.2.1.2-10: NRM fragment for CCO Management
[image: PlantUML diagram]
[bookmark: _CRFigure4_2_1_211]Figure 4.2.1.2-11: NRM fragment for NTN management
[image: ]
[bookmark: _CRFigure4_2_1_212]Figure 4.2.1.2-12: NRM fragment for energy cost mapping rule


[bookmark: _CRFigure4_2_1_213]Figure 4.2.1.2-13: NRM Inheritance fragment for MWAB
Note:	The above figure is subject to change as appropriate.


Figure 4.2.1.2-14: NRM Inheritance fragment for AIOT


Figure 4.2.1.2-15: NRM Inheritance fragment for RedCap access
[image: A diagram of a diagram

AI-generated content may be incorrect.]
Figure 4.2.1.2-16: NRM Inheritance fragment for IAB



[bookmark: _Toc59182423][bookmark: _Toc59183889][bookmark: _Toc59194824][bookmark: _Toc59439250][bookmark: _Toc67989673]
[bookmark: _CR4_2][bookmark: _CR4_2_1][bookmark: _CR4_2_1_1][bookmark: _CR4_2_1_2][bookmark: _CR4_3][bookmark: _Toc210125793]Q.5	NR-NRM diagrams
Note: To avoid diagrams that are in a different order than in the main body of the document (clause 4.2) and to avoid later reordering the diagrams, here all diagrams for clause "4.2		Class diagram" for the NR-NRM are kept in a single clause (Q.x).
'Figure 4.2.1.1-2: Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
@startuml Figure 4.2.1.1-2: Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
hide empty members
hide circle
skinparam class {
BackgroundColor White
ArrowColor Black
BorderColor Black
}
skinparam ClassStereotypeFontStyle normal 
skinparam linetype ortho
skinparam nodesep 2
skinparam ranksep 80
'left to right direction
class GNBDUFunction <<InformationObjectClass>>
class EP_F1C <<InformationObjectClass>>
class EP_F1U <<InformationObjectClass>>
class ManagedEntity <<ProxyClass>>
note left of ManagedEntity
Represents
GNBCUCPFunction or ExternalGNBCUCPFunction
end note
class "ManagedEntity " <<ProxyClass>>
note right of "ManagedEntity "
Represents
GNBCUUPFunction or ExternalGNBCUUPFunction
end note

GNBDUFunction "1" *-- "0..1" EP_F1C: <<names>>
GNBDUFunction "1" *-- "*" EP_F1U: <<names>>


EP_F1C  "*" --> "1" ManagedEntity
EP_F1U  "*" --> "1" "ManagedEntity "


@enduml@startuml
'Figure 4.2.1.1-2: Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
skinparam monochrome true
skinparam sameClassWidth true
skinparam shadowing false
skinparam linetype poly
skinparam responseMessageBelowArrow true
hide circle
hide empty members
left to right direction

' ===================== TOP BLOCK (GNBCUUPFunction) =====================

class "<InformationObjectClass>\nGNBCUUPFunction" as GNBCUUPFunction
class "<InformationObjectClass>\nEP_E1" as EP_E1
class "<InformationObjectClass>\nEP_XnU" as EP_XnU
class "<InformationObjectClass>\nEP_F1U" as EP_F1U
class "<InformationObjectClass>\nEP_NgU" as EP_NgU
class "<InformationObjectClass>\nEP_X2U" as EP_X2U
class "<InformationObjectClass>\nEP_S1U" as EP_S1U

class "<ProxyClass>\nGNBCUUPNeighbour" as GNBCUUPNeighbour
class "<ProxyClass>\nGNBCUCPFunction" as GNBCUCPFunction
class "<ProxyClass>\nGNBDUFunction" as GNBDUFunction
class "<ProxyClass>\nUPFFunction" as UPFFunction
class "<ProxyClass>\nENBFunction" as ENBFunction
class "<ProxyClass>\nServingGWFunction" as ServingGatewayFunction

EP_XnU "*" -u-* "1" GNBCUUPFunction : <<names>>
EP_E1  "*" -u-* "1" GNBCUUPFunction : <<names>>
EP_NgU "*" -u-* "1" GNBCUUPFunction : <<names>>
EP_F1U "*" -u-* "1" GNBCUUPFunction : <<names>>
EP_X2U "*" -u-* "1" GNBCUUPFunction : <<names>>
EP_S1U "*" -u-* "1" GNBCUUPFunction : <<names>>

EP_E1  "*" -d-> "0..1" GNBCUCPFunction: " +farEndEntity"
EP_XnU "*" -d-> "0..1" GNBCUUPNeighbour: " +farEndEntity"
EP_F1U "*" -d-> "0..1" GNBDUFunction: " +farEndEntity"
EP_NgU "*" -d-> "0..1" UPFFunction: " +farEndEntity"
EP_X2U "*" -d-> "0..1" ENBFunction: " +farEndEntity"
EP_S1U "*" -d-> "0..1" ServingGatewayFunction: " +farEndEntity"

note right of GNBCUCPFunction
  Represents GNBCUCPFunction or ExternalGNBCUCPFunction.
end note

note right of GNBCUUPNeighbour
  Represents GNBCUUPFunction or ExternalCUUPFunction,
   ENBFunction or ExternalENBFunction.
end note

note right of GNBDUFunction 
  Represents GNBDUFunction or ExternalGNBDUFunction,
  OperatorDU or ExternalOperatorDU.
end note

note right of ENBFunction
  Represents ENBFunction or ExternalENBFunction.
end note

note right of UPFFunction
  Represents UPFFunction or ExternalUPFFunction.
end note

note right of ServingGatewayFunction
  Represents ServingGWFunction or ExternalServingGWFunction.
end note


' ===================== MIDDLE BLOCK (GNBCUCPFunction)  =====================

class "<InformationObjectClass>\nGNBCUCPFunction" as GNBCUCPFunction2
class "<InformationObjectClass>\nEP_XnC" as EP_XnC2
class "<InformationObjectClass>\nEP_E1" as EP_E12
class "<InformationObjectClass>\nEP_F1C" as EP_F1C2
class "<InformationObjectClass>\nEP_NgC" as EP_NgC2
class "<InformationObjectClass>\nEP_X2C" as EP_X2C2

class "<ProxyClass>\nGNBCUCPNeighbour" as GNBCUCPNeighbour2
class "<ProxyClass>\nGNBCUUPFunction" as GNBCUUPFunction2
class "<ProxyClass>\nGNBDUFunction" as GNBDUFunction2
class "<ProxyClass>\nAMFFunction" as AMFFunction2
class "<ProxyClass>\nENBFunction" as ENBFunction2

EP_XnC2 "*" -u-* "1" GNBCUCPFunction2 : <<names>>
EP_E12 "*" -u-* "1" GNBCUCPFunction2 : <<names>>
EP_NgC2 "*" -u-* "1" GNBCUCPFunction2 : <<names>>
EP_F1C2 "*" -u-* "1" GNBCUCPFunction2 : <<names>>
EP_X2C2 "*" -u-* "1" GNBCUCPFunction2 : <<names>>


EP_E12  "*" -d-> "0..1" GNBCUUPFunction2: " +farEndEntity"
EP_XnC2 "*" -d-> "0..1" GNBCUCPNeighbour2: " +farEndEntity"
EP_F1C2 "*" -d-> "0..1" GNBDUFunction2: " +farEndEntity"
EP_NgC2 "*" -d-> "0..1" AMFFunction2: " +farEndEntity"
EP_X2C2 "*" -d-> "0..1" ENBFunction2: " +farEndEntity"


note right of GNBCUCPNeighbour2
  Represents GNBCUCPFunction, ExternalGNBCUCPFunction,
   ENBFunction or ExternalENBFunction."
end note

note right of GNBCUUPFunction2
  Represents GNBCUUPFunction or ExternalCUUPFunction.
end note

note right of GNBDUFunction2
  Represents GNBDUFunction, ExternalGNBDUFunction,
  OperatorDU or ExternalOperatorDU.
end note

note right of AMFFunction2
  Represents AMFFunction or ExternalAMFFunction.
end note

note right of ENBFunction2
  Represents ENBFunction or ExternalENBFunction.
end note

' ===================== BOTTOM BLOCK (GNBDUFunction) =====================

class "<InformationObjectClass>\nGNBDUFunction" as GNBDUFunction3
class "<InformationObjectClass>\nEP_F1C" as EP_F1C3
class "<InformationObjectClass>\nEP_F1U" as EP_F1U3
class "<ProxyClass>\nGNBCUUPFunction" as GNBCUUPFunction3
class "<ProxyClass>\nGNBCUCPFunction" as GNBCUCPFunction3

EP_F1C3 "0..1" -u-* "1" GNBDUFunction3 : <<names>>
EP_F1U3 "*" -u-* "1" GNBDUFunction3 : <<names>>

EP_F1C3  "*" -d-> "0..1" GNBCUCPFunction3: " +farEndEntity"
EP_F1U3  "*" -d-> "0..1" GNBCUUPFunction3: " +farEndEntity"

note right of GNBCUCPFunction3
  Represents GNBCUCPFunction or ExternalCUCPFunction."
end note

note right of GNBCUUPFunction3
  Represents GNBCUUPFunction or ExternalCUUPFunction.
end note
'@enduml
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