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1
Decision/action requested

Discuss and approve the text proposal.
2
References

[1]
3GPP TS 28.541 Management and orchestration of 5G networks and network slicing; Network Resource Model (NRM); Stage2 and Stage 3 v1.1.0
3
Rationale

In Clause 4.3.4.1, the NRCellCU is described as follows:
4.3.4
NRCellCU
4.3.4.1
Definition

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

……..

As mentioned above, CU is responsible for the management of inter-cell mobility and neighbour relation. So this contribution proposes to update NR NRM with CellRelation
4
Detailed proposal

It proposes to make the following changes in TS 28.541 [1]
	First Changes


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 model fragments are for the representation of gNB and en-gNB.
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Figure 4.2.1.1-1: NRM for all deployment scenarios
[image: image2.png]<<names>,
S —

“InformationObjectClas
GNBCUCPFunction

“InformationObjectClass»
EP_XnC

“InformationObjectClass»
GNBCUCPFunction

] §ccnames>s

“InformationObjectClass»
EP_EL

“InformationObjectClass»
GNBCUUPFunction

Represent:
GNBCUCPFunction of
another NR node.

<<names>>

“InformationObjectClas
EP_FIC

“InformationObjectClass»
GNEDUFunction

<cnames>> .

“InformationObjectClass»
EP_NgC

“InformationObjectClass»
AMFFunction

<<names>>

“InformationObjectClass»
EPX2C

“InformationObjectClass»
ENBFunction

“InformationObjectClass» [@naMes>>

GNBCUUPFunction 0.1

“InformationObjectClass»
EP_EL

“InformationObjectClass»
GNBCUCPFunction

() s -

“InformationObjectClass»
EP_XnU

“InformationObjectClass»
GNBCUUPFunction

<<names>> ¥

“InformationObjectClas
EP_F1U

“InformationObjectClass»
GNEDUFunction

Represent:
GNBCUUPFunction of
another NR node.

<<names>>

“InformationObjectClass»
EP_NgU

“InformationObjectClass»
UPFFunction

<<names>> .

“InformationObjectClass»
EpU

“InformationObjectClass»
ENBFunction

<<names>>

“InformationObjectClass»
EP_S1U

“InformationObjectClass»
ServingGWFunction

names>>
InformationObjectClass» |2

GNBDUFunction 0.1

“InformationObjectClass»
EP_FIC

“InformationObjectClass»
GNBCUCPFunction

<<names>>

“InformationObjectClass»
EP_F1U

“InformationObjectClass»
GNBCUUPFunction




Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
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Figure 4.2.1.1-3: NRM for <<IOC>>NRSectorCarrier for all deployment scenarios
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Figure 4.2.1.1-4: Cell Relation view for all deployment scenarios

	Second Changes


4.3.X
NRRleation
4.3.X.1
Definition

This IOC represents a neighbour cell relation from a source cell to a target cell, where the target cell is a NRCellCU or ExternalNRCellCU instance.
The source cell can be an NRCellCU instance. This is the case for an Intra- NR neighbour cell relation.
The source cell can be a EUtranGenericCell instance. This is the case for an Inter-RAT neignbour cell relation from E-UTRAN to NR.
Neighbour cell relations are unidirectional.
4.3.X.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	id
	M
	T
	T
	T
	F

	nRTCI
	O
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	adjacentCell
	M
	T
	T
	F
	T


4.3.X.3
Attribute constraints
4.3.X.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.Y
ExternalNRCellCU
4.3.Y.1
Definition

This abstract IOC represents the properties of an NRCellCU controlled by another NF Management Service Provider. This IOC contains necessary attributes for inter-system and intra-system handover. It also contains a subset of the attributes of related IOCs controlled by NF Management Service Provider. The way to maintain consistency between the attribute values of these IOCs is outside the scope of the present document.

4.3.X.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nCGI
	M
	T
	T
	F
	T

	nRPCI
	M
	T
	T
	F
	T

	plmnIdList
	M
	T
	T
	F
	T

	gNBId
	CM
	T
	T
	-
	T

	fDDCarrierDL 
	CM
	T
	T
	F
	T

	tDDCarrier 
	CM
	T
	T
	F
	T


4.3.X.3
Attribute constraints

	Name
	Definition

	gNBId CM Support Qualifier
	This instance of ExternalNRCellCU IOC is directly contained by SubNetwork.

	fDDCarrierDL Support Qualifier
	Condition: FDD is supported.

	tDDCarrier Support Qualifier
	Condition: TDD is supported.


4.3.X.4
Notifications

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


4.4
Attribute definitions

4.4.1
Attribute properties

	Attribute Name
	Documentation and Allowed Values
	Properties

	administrativeState
	It indicates the administrative state of the NRCellDU. It describes the permission to use or prohibition against using the cell, imposed through the OAM services.

allowedValues: "LOCKED", "SHUTTING DOWN" or "UNLOCKED" 

The meaning of these values is as defined in ITU‑T Recommendation X.731 [18].

See Annex A for Relation between the “Pre-operation state of the gNB-DU Cell” and administrative state relevant in case of 2-split and 3-split deployment scenarios.

	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: Locked

isNullable: False



	operationalState
	It indicates the operational state of the NRCellDU instance. It describes whether the resource is installed and partially or fully operable (Enabled) or the resource is not installed or not operable (Disabled).

allowedValues: “ENABLED”, “DISABLED”.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None 

isNullable: False



	cellState
	It indicates the usage state of the NRCellDU instance. It describes whether the cell is not currently in use (Idle), or currently in use but not configured to carry traffic (Inactive) or is currently in use and is configured to carry traffic (Active).
The Inactive and Active definitions are in accordance with TS 38.401 [4]:

“Inactive: the cell is known by both the gNB-DU and the gNB-CU. The cell shall not serve UEs;
Active: the cell is known by both the gNB-DU and the gNB-CU. The cell should be able to serve UEs.”

”allowedValues: "IDLE", "INACTIVE", "ACTIVE".


	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	bSChannelBw 

	BS Channel BW in MHz.
 allowedValues

 See BS Channel BW in TS 38.104 [12], subclause 5.3.​
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDCarrierDL
	RF reference frequency in MHz for FDD downlink.

allowedValues 
See TS 38.104 [12] subclause 5.4.2.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDCarrierUL 

	RF reference frequency in MHz for FDD uplink.

allowedValues 
See TS 38.104 [12] subclause 5.4.2.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	tDDCarrier 
	RF reference frequency in MHz for TDD.
allowedValues 
 See TS 38.104 [12] subclause 5.4.2.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	configuredMaxTxPower
	This is the maximum possible for all downlink channels, used simultaneously in a cell, added together.
allowedValues

TBD
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	cyclicPrefixUL
	Cyclic prefix in uplink as defined in TS 38.211 [32], subclause 4.2.

allowedValues: “NORMAL”, “EXTENDED”.
	type: enumeration

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	cyclicPrefixDL
	Cyclic prefix in downlink as defined in TS 38.211 [32], subclause 4.2.

allowedValues: 

“NORMAL”, “EXTENDED”.
	type: enumeration

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpCommonCarrierFreqDL
	This defines the frequency for the initial BWP associated with the cell. It is expressed and defined as the RF reference frequency in downlink and need to be placed on allowed channel raster points by operator. See TS 38.104 [12] subclause 5.4.2 “Channel raster”.

allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpCommonCarrierFreqUL 
	This defines the frequency for the initial BWP associated with the cell. It is expressed and defined as the RF reference frequency in uplink and need to be placed on allowed channel raster points by operator. See TS 38.104 [12] subclause 5.4.2 “Channel raster”.

allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBwpCommonChannelBwDL
	This is defined as UE channel bandwidth in downlink defined by the common parameters of the initial BWP (see TS 38.104 [12] subclause 5.3).
allowedValues:
Confined within the BS Channel Bandwidth (see TS 38.104 [12] subclause 5.3).

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBwpCommonChannelBwUL
	This is defined as UE channel bandwidth in uplink defined by the common parameters of the initial BWP (see TS 38.104 [12] subclause 5.3).

allowedValues

Confined within the BS Channel Bandwidth (see TS 38.104 [12] subclause 5.3)
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBwpDedicatedCarrierFreqDL
	This defines the frequency for the initial BWP associated with the cell. It is expressed and defined as the RF reference frequency in downlink and need to be placed on allowed channel raster points by operator. See TS 38.104 [12] subclause 5.4.2 “Channel raster”.

allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBwpDedicatedCarrierFreqUL
	This defines the frequency for the initial BWP associated with the cell. It is expressed and defined as the RF reference frequency in uplink and need to be placed on allowed channel raster points by operator. See TS 38.104 [12] subclause 5.4.2 “Channel raster”.

allowedValues:
This value must be within one of the specified SectorEquipmentFuncton.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpDedicatedChannelBwDL
	This is defined as UE channel bandwidth in downlink defined by the dedicated parameters of the initial BWP (see TS 38.104 [12] subclause 5.3).
allowedValues

Confined within the BS Channel Bandwidth (see TS 38.104 [12] subclause 5.3)

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpDedicatedChannelBwUL
	This is defined as UE channel bandwidth in uplink defined by the dedicated parameters of the initial BWP (see TS 38.104 [12] subclause 5.3).
allowedValues 
Confined within the BS Channel Bandwidth (see TS 38.104 [12] subclause 5.3)
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpTxStartDL
	The starting point of the BWP expressed as the PRB offset from PRB 0, where PRB 0 defines the PRB containing pointA. 
allowedValues 
See subclause 4.4.4 in TS 38.211 [32].
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpTxStartUL
	The starting point of the BWP expressed as the PRB offset from PRB 0, where PRB 0 defines the PRB containing pointA. 
allowedValues 
See subclause 4.4.5 in TS 38.211 [32].
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpTxBwDL
	The downlink transmission bandwidth of a BWP in terms of number of PRBs. 
allowedValues 
See subclause 4.4.5 in TS 38.211 [32].
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	fDDBwpTxBwUL
	The uplink transmission bandwidth of a BWP in terms of number of PRBs. 
allowedValues 
See subclause 4.4.5 in TS 38.211 [32].
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	localAddress 


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


IP address can be an IPv4 or an IPv6 address.
allowedValues: Not applicable
	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.
allowedValues: Not applicable
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNBId
	It identifies a gNB within a PLMN. See “gNB Identifier (gNB ID)” of subclause 8.2 of 3GPP TS 38.300 [3]). See “Global gNB ID” in subclause 9.3.1.6 of 3GPP TS 38.413 [5]. 
allowedValues: Not applicable

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 9.3.1.9 of 3GPP TS 38.473 [8].

allowedValues: Not applicable
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	gNBCUName
	It identifies the Central Entity of a NR node, see subclause 9.2.1.4 of 3GPP TS 38.473 [8].
allowedValues: Not applicable
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	gNBDUName
	It identifies the Distributed Entity of a NR node, see subclause 9.2.1.5 of 3GPP TS 38.473 [8].
allowedValues: Not applicable
	type: String

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 3GPP TS 38.300 [3].
allowedValues: Not applicable
	type: BitString (36)

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False



	nRPCI
	This holds the Physical Cell Identity (PCI) of the NR cell.

allowedValues: 
See 3GPP TS 36.211 subclause 6.11 for legal values of pci.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	nRTAC


	This holds the identity of the common Tracking Area Code for the PLMNs. 
allowedValues:
a)
It is the TAC or Extended-TAC.  
b)
A cell can only broadcast one TAC or Extended-TAC.  See TS 36.300, subclause 10.1.7 (PLMNID and TAC relation).

c) 
TAC is defined in subclause 19.4.2.3 of 3GPP TS 23.003 [13] and Extended-TAC is defined in subclause 9.3.1.29 of 3GPP TS 38.473 [8].
	type: Bitstring

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	nSSAIList
	It represents the types of NSSAI the managed object can support, NSSAI is a set of supported S-NSSAI(s), an S-NSSAI is comprised of a SST (Slice/Service type) and an optional SD (Slice Differentiator) field, (Ref. 3GPP TS 23.003 [13]).

allowedValues: Not applicable
	type: <<dataType>>
multiplicity: *
isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	pointAArfcnULFDD
	The frequency of the lowest usable UL subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN.
allowedValues:
This value is given by the center frequency of resource element 0 in resource block 0 in the cell and indicated on a raster as NR-ARFCN.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	pointAArfcnDLFDD
	The frequency of the lowest usable DL subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN. 

allowedValues:
This value is given by the center frequency of resource element 0 in resource block 0 in the cell and indicated on a raster as NR-ARFCN.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	pointAArfcnTDD
	The frequency of the lowest usable subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN.
allowedValues:
This value is given by the center frequency of resource element 0 in resource block 0 in the cell and indicated on a raster as NR-ARFCN.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	rRMPolicy
	It represents RRM policy which includes guidance for split of radio resources between multiple slices the cell supports. The RRM policy is implementation dependent.
allowedValues: Not applicable
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	subcarrierSpacingDL
	Subcarrier spacing configuration in downlink for a BWP. See subclause 5 in TS 38.104 [12].
AllowedValues: 

[15, 30, 60, 120] depending on the frequency range FR1 or FR2.
	type: Integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


	subcarrierSpacingUL
	Subcarrier spacing configuration in uplink for a BWP. See subclause 5 in TS 38.104 [12].
AllowedValues:

[15, 30, 60, 120] depending on the frequency range FR1 or FR2.
	type:Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


	tDDBwpCommonCarrierFreq


	This defines the frequency for the initial BWP associated with the Cell. It is expressed and defined according to RF reference frequency rules and need to be placed on allowed channel raster points by operator. See TS 38.104 [12] subclause 5.4.2 “Channel raster”.

allowedValues:
This value must be within one of the specified SectorEquipmentFunction.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	tDDBwpCommonChannelBw
	This is defined as UE channel bandwidth in TS 38.104 [12] subclause 5.3. 
allowedValues:
Confined within the BS Channel Bandwidth (see TS 38.104 [12] subclause 5.3)
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	tDDBwpDedicatedCarrierFreq
	This defines the frequency for the initial BWP associated with the cell. It is expressed and defined as the RF reference frequency in uplink and downlink and need to be placed on allowed channel raster points by operator. See TS 38.104 [12] subclause 5.4.2 “Channel raster”.

allowedValues:
This value must be within one of the specified SectorEquipmentFuncton.nRFqBands values.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	tDDBwpDedicatedChannelBw
	This is defined as UE channel bandwidth in downlink defined by the dedicated parameters of the initial BWP (see TS 38.104 [12] subclause 5.3).
allowedValues:
Confined within the BS Channel Bandwidth (see TS 38.104 [12] subclause 5.3)
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	tDDBwpTxStart
	The starting point of the BWP expressed as the PRB offset from PRB 0, where PRB 0 defines the PRB containing pointA. 
allowedValues:
See TS 38.211 [32] subclause 4.4.4.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	tDDBwpTxBw


	The transmission bandwidth of a BWP in terms of number of PRBs. 
allowedValues:
See TS 38.211 [32] subclause 4.4.5,
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	id
	An attribute whose "name+value" can be used as an RDN when naming an instance of the object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	type: DN

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False



	nRTCI
	This is the Target NR Cell Identifier.  It consists of NR Cell Global Identifier (NCGI) and Physical Cell Identifier of the target NR cell (NRPCI).

The NRRelation.nRTCI identifies the target cell from the perspective of the NRCell, the name-containing instance of the subject NRCellCU instance.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	adjacentCell
	This attribute contains the DN of an NRCellCU or ExternalNRCellCU. 

	type: DN

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False


	End


