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Discussion and approval
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References

3
Rationale

Add frequency band related information in NR cell class. Add relations between NR cell and section equipment whose class is defined in TS 28.622: "Telecommunication management; Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS) ".
In NRM for E-UTRAN NRM, the cell class has a direct relation with sector equipment function class and there is only one frequency number for the central frequency applicable to the sector equipment function.

In the case of NR, it is possible to have multiple frequency number for the central frequency applicable to the sector equipment function. In addition, there is a concept of frequency of the lowest usable subcarrier indexable on the cell, to be captured. 

This proposal suggests the following class definitions (see Figure below) where NRSectorCarrier would contain the frequency number for the central frequency and there can be multiple NRSectorCarrier instances. 

Therefore, NR will have a less fixed coupling between the Cell, as seen from a UE, and the resource provided to the UE. The NRCellDU keeps the UE view of a cell while the NRSectorCarrier keeps the network resource view.  
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4
Detailed proposal
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 28.540: "Management and orchestration of networks and network slicing; NR and NG-RAN Network Resource Model (NRM); Stage 1". 

[3]
3GPP TS 38.300: "NR; Overall description; Stage-2".

[4]
3GPP TS 38.401: "NG-RAN; Architecture description".
[5]
3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[6]
3GPP TS 38.420: "NG-RAN; Xn general aspects and principles".

[7]
3GPP TS 38.470: "NG-RAN; F1 general aspects and principles".
[8]
3GPP TS 38.473: "NG-RAN; F1 application protocol (F1AP)".

[9]
3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity; Stage 2".
[10]
3GPP TS 32.662: "Telecommunication management; Configuration Management (CM); Kernel CM; Information service (IS)”.
[y]
3GPP TS 28.662: "Telecommunication management; Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS) ".
[x27]
3GPP TS 38.473 “NG-RAN; F1 application protocol (F1AP)”.
[x]
3GPP TS 38.331 “NR Radio Resource Control (RRC) protocol specification”.
[x26]
3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".
[12]
3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation"
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4.1 
Imported and associated information entities 

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

	nRPCI
	M
	M
	M
	-
	M

	extendedTac
	M
	M
	M
	-
	M

	plmnIdList
	M
	M
	M
	-
	M

	pointAArfcnULFDD
	M
	M
	M
	-
	M

	pointAArfcnDLFDD
	M
	M
	M
	-
	M

	pointAArfcnTDD
	M
	M
	M
	-
	M

	Attribute related to role
	
	
	
	
	M

	nRSectorCarrier
	M
	M
	M
	-
	M

	
	
	
	
	
	


4.3.7.3
Attribute constrain
	Name
	Definition


4.3.x
NRSectorCarrier
4.3.x.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.x.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
	M
	M
	-
	M

	
	
	
	
	
	


4.3.x.3
Attribute constrain
	Name
	Definition


	Next modified section


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 3GPP TS 38.300 [3]). See “Global gNB ID” in subclause 9.3.1.6 of 3GPP TS 38.413 [5]. 
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 3GPP TS 38.401 [4]. See ‘gNB-DU ID’ in subclause 9.3.1.9 of 3GPP TS 38.473 [8].
	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 3GPP TS 38.300 [3].
	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 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

	extendedTac
	This holds the identity of the common Tracking Area Code for the PLMNs.  
See subclause 9.3.1.29, “Extended-TAC”, of [27].
allowedValues:
a)
It is the Tracking Area Code (TAC).  
b)
A cell can only broadcast one TAC.  See TS 36.300, subclause 10.1.7 (PLMNID and TAC relation).
c)
TAC is defined in TS 23.003, subclause 19.4.2.3.
	type: Bitstring
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

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

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

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDCenterFrequencyUL
	Specifies the channel number for the central UL frequency. The mapping from channel number to physical frequency is described in 3GPP specification TS 38.104 [X26] subclause 5.4.2.
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

	fDDCenterFrequencyDL
	Specifies the channel number for the central DL frequency. The mapping from channel number to physical frequency is described in 3GPP specification TS 38.104 [X26] subclause 5.4.2.
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

	fDDBandwidthUL
	Specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fDDBandwidthDL
	Specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	tDDCenterFrequency
	It is the frequency number for the central frequency. See 3GPP TS 38.104 [X26] subclause 5.4.2.  
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

	tDDBandwidth
	Specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False
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