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Decision/action requested

Discussion and approval
2
References

[1]

Draft TS 28.541 V1.1.0 “Management and orchestration of 5G networks; Network Resource Model (NRM); stage 2 and stage 3”.

3
Rationale

In TS 28.541 [1], attributes related to frequency and bandwidth were specified. However, there are problems of their definitions and usage such as:

1. The correct reference for fDD/tDDBwpCommon and fDD/tDDBwpDedicated should be TS 38.331 subclause 6.3.2, sub-section “BWP”. However, it could be noted that only the common IEs contain the BWP IE, which is the IE containing frequency, bandwidth, subcarrier spacing and cyclic prefix. Thus, the term “dedicated” should not be used. The proper reference for initialBWP should be TS 38.331 subclause 6.3.2, sub-sections “DownlinkConfigCommon” and “UplinkConfigCommon”, which include IE initialDownlinkBWP and initialUplinkBWP. The correct reference for SIB1 should be TS 38.331 subclause 6.2.2, sub-section “SIB1”, where it can be seen that SIB1 message includes UplinkConfigCommon for both uplink and supplementary uplink. 

2. The initial BWP only contains common parameters.

3. The subcarrier spacing should not be on NRCellDU, at least not as a single value. 

This pCR would eliminate the problems identified above plus it offers several improvements.

A. Replace the current BWP-related attributes on NRCellDU with references to a new class BWP, which can be used for initial and other BWPs in both downlink and uplink. BWPs other than initial are optional.

B. Subcarrier spacing and cyclic prefix are moved into class BWP, in order to support multiple values in the cell depending on which BWPs that are configured. New attributes startRB and numberOfRBs are added to BWP in order to specify the relative frequency and bandwidth of the BWP.

C. Bandwidth part was defined on NRSectorCarrier as read-only – the bandwidth part relates to the common resource grid in the cell which may extend beyond the bandwidth of each individual sector-carrier. It is proposed to remove BWP-related attributes from NRSectorCarrier.

D. The current model doesn’t support different BS channel bandwidths for downlink and uplink for FDD. This is proposed to be improved by having two attributes.

E. The current model doesn’t allow NRSectorCarrier instances with smaller bandwidth than the NRCellDU (see subclause 4.3.6.1 if TS 28.541). It is proposed to add ARFCN and BS channel bandwidth also to NRSectorCarrier, for both downlink and uplink. The attributes are qualified as CM as they are only required in case they differ from the NRCellDU attributes.

F. The current model doesn’t support supplementary uplink, which is included in 3GPP release 15 according to TS 38.33. It is proposed to add corresponding attributes.

G. The current model uses frequency in MHz in definitions for ARFCN. It is proposed to use the definition of NR-ARFCN according to TS 38.104, which defines a one-to-one mapping between frequency and NR-ARFCN.

H. The current model doesn’t allow setting of configuredMaxTxPower, which is read-only. Since there is no other way to specify output power for a sector-carrier, this attribute is made writeable.

4
Details

	1st modified section


4

Information Model definitions for NR NRM
4.1 
Imported information entities and local labels
	Label reference
	Local label 

	3GPP TS 28.622 [10],IOC, ManagedElement
	ManagedElement

	3GPP TS 28.622 [10], IOC, ManagedFunction
	ManagedFunction

	3GPP TS 28.622 [10], IOC, EP_RP
	EP_RP

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

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

	3GPP TS 28.658 [19], attribute, pLmnIdList
	pLMNIDList

	3GPP TS 28.658 [19], IOC, ExternalENBFunction
	ExternalENBFunction

	3GPP TS 28.708 [21], IOC, ServingGWFunction
	ServingGWFunction


	Next modified section


[image: image1.png]<<names>>
“InformationObjectClass»
GNEDUFunction
T((n«m::>>
[anformationObjectClass.| [anformationObjectclasss|%-1 | informationObjectClass» |*_ 01 [uinformationObjectClass»
BWP S NRCelIDU NRSectorCarrier SectorEquipmentFunction





Figure 4.2.1.1-3: NRM related to <<IOC>>NRSectorCarrier and <<IOC>>BWP for all deployment scenarios
4.2.1.2
Inheritance
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Figure 4.2.1.2-1: Inheritance Hierarchy
	Next modified section


4.3.5
NRCellDU
4.3.5.1
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.
An NR cell transmits SS/PBCH block and always requires downlink transmission at a certain carrier frequency with a certain channel bandwidth. Transmission may be performed from multiple sector-carriers using different transmission points, and these may be configured with different carrier frequencies and channel bandwidths, as long as they are aligned to the cell’s downlink resource grids as defined in subclause 4.4 in TS 38.211 [32]. The values of arfcnDL and bsChannelBwDL attributes define the resource grids which each sector-carrier needs to be aligned to. See TS 38.104, subclauses 5.3 and 5.4.2 for definitions of BS channel bandwidth and NR-ARFCN, respectively.

An NR cell requires an uplink in order to provide initial access. In case of TDD, the values of arfcnUL and bsChannelBwUL must always be set to the same values as for the corresponding DL attributes. For both FDD and TDD, the arfcnUL and bsChannelBwUL define uplink resource grids to which each sector-carrier needs to align to.

An NR cell can in addition be configured with a supplementary uplink, which has its own arfcnSUL and bsChannelBwSUL, which define resource grids for supplementary uplink sector-carriers.

Each of downlink, uplink and supplementary uplink (if configured) need an initial bandwidth part (BWP), which defines resources to be used by UEs during and immediately after initial access. Additional BWPs can be either configured or calculated by gNB internally and be applied to UEs dynamically by gNB based on e.g. UE capability and bandwidth need of each UE.


4.3.5.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nCGI
	M
	T
	T
	F
	T

	operationalState (see Note 1)
	CM
	T
	F
	F
	T (see Note 2)

	administrativeState (see Note 1)
	CM
	T
	T
	F
	T (see Note 2)

	availabilityStatus (see Note 1)
	CM
	T
	F
	F
	T (see Note 2)

	cellState (see Note 1)
	M
	M
	-
	-
	M (see Note 2)

	pLMNIdList
	M
	M
	M
	-
	M

	nSSAIList
	CM
	T
	T
	F
	T

	nRPCI
	M
	T
	T
	F
	T

	nRTAC
	M
	T
	T
	F
	T

	arfcnDL
	M
	T
	T
	F
	T

	arfcnUL
	CM
	T
	T
	F
	T

	arfcnSUL
	CM
	T
	T
	F
	T

	bSChannelBwDL 
	M
	T
	T
	F
	T

	bSChannelBwUL
	CM
	T
	T
	F
	T

	bsChannelBwSUL
	CM
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	nRSectorCarrier
	M
	T
	T
	F
	T

	bWP
	M
	T
	T
	F
	T


Note 1: No state propagation shall be implied.

Note 2: The attribute value change is conveyed by the notifyStateChange notification.
4.3.5.3
Attribute constraints

	Name
	Definition

	nSSAIList Support Qualifier
	Condition: Network slicing feature is supported.

	arfcnUL Support Qualifier
	Condition: The cell has an uplink (FDD or TDD)

	arfcnSUL Support Qualifier
	Condition: The cell has a supplementary uplink

	bsChannelBwUL Support Qualifier
	Condition: The cell has an uplink (FDD or TDD)

	bsChannelBwSUL Support Qualifier
	Condition: The cell has a supplementary uplink

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4.3.5.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.6
NRSectorCarrier
4.3.6.1
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.
An NR sector-carrier can have downlink, uplink or both as specified by txDirection. Attributes related to unavailable direction (DL or UL) shall not be set. 
Additional NRSectorCarriers not directly associated to one cell only can also be configured.

If a value of arfcnDL, arfcnUL, bsChannelBwDL or bsChannelBwUL can be derived unambiguously from the referring cell, then that attribute needs not be present. That will not be possible if the NRSectorCarrier is used for supplementary uplink, if it is not directly associated to a cell, or if the sector-carrier uses only a part of the cell’s channel bandwidth. Thus, at least in those cases the applicable attributes must be present and their values need to be set.




4.3.6.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	txDirection
	M
	T
	T
	F
	T

	configuredMaxTxPower
	CM
	T
	T
	F
	T

	arfcnDL
	CM
	T
	T
	F
	T

	arfcnUL
	CM
	T
	T
	F
	T

	bsChannelBwDL
	CM
	T
	T
	F
	T

	bsChannelBwUL
	CM
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	attribute related to role
	
	
	
	
	

	sectorEquipmentFunction
	M
	T
	T
	F
	T


4.3.6.3
Attribute constraints
	Name
	Definition

	configuredMaxTxPower
	Condition: The sector-carrier has a downlink.

	arfcnDL 
	Condition: Tthe sector-carrier has a downlink AND the value differs from the referring cell’s value of arfcnDL.

	arfcnUL
	Condition: The sector-carrier has an uplink AND the value differs from the referring cell’s value of arfcnUL. 

	bsChannelBwDL 
	Condition: The sector-carrier has a downlink AND the value differs from the referring cell’s value of bsChannelBwDL.

	bsChannelBwUL
	Condition: The sector-carrier has an uplink AND the value differs from the referring cell’s value of bsChannelBwUL.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4.3.6.4
Notifications

The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions.
4.3.7
BWP
4.3.7.1
Definition

This IOC represents a bandwidth part (BWP) defined in 3GPP TS 38.211 [32], subclause 4.4.5. A bandwidth part is related to downlink, uplink or supplementary uplink resource grids, and is defined by its subcarrier spacing (SCS), cyclic prefix and location and size related to the common resource grid for the applicable SCS.

A BWP can be either an initial BWP used for initial access, or other (“regular”) BWP configured for relevant UEs that support the BWP’s characteristics.

4.3.7.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	bwpContext
	M
	T
	T
	F
	T

	isInitialBwp
	M
	T
	T
	F
	T

	subCarrierSpacing
	M
	T
	T
	F
	T

	cyclicPrefix
	M
	T
	T
	F
	T

	startRB
	M
	T
	T
	F
	T

	numberOfRBs
	M
	T
	T
	F
	T


4.3.7.3
Attribute constraints

None.

4.3.7.4
Notifications

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


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



	arfcnDL
	NR Absolute Radio Frequency Channel Number (NR-ARFCN) for downlink

allowedValues 
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR-ARFCN are specified for each band in subclause 5.4.2.3.


	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	arfcnUL
	NR Absolute Radio Frequency Channel Number (NR-ARFCN) for uplink

allowedValues 
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR-ARFCN are specified for each band in subclause 5.4.2.3.

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	arfcnSUL
	NR Absolute Radio Frequency Channel Number (NR-ARFCN) for supplementary uplink

allowedValues 
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR-ARFCN are specified for each band in subclause 5.4.2.3.


	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	bSChannelBwDL 

	BS Channel BW in MHz.for downlink
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


	bSChannelBwUL 

	BS Channel BW in MHz.for uplink
 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

	bSChannelBwSUL 

	BS Channel BW in MHz.for supplementary uplink
 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



	
	


	






	

	


	






	
	


	






	configuredMaxTxPower
	This is the maximum number of milliwatt possible for all downlink channels, used simultaneously in a sector-carrier, added together.

allowedValues:
Not applicable

	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	
	

	







	cyclicPrefix

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

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

	
	


	






	
	


	






	
	


	






	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

	subcarrierSpacing
	Subcarrier spacing configuration 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


	txDirection
	Indicates if the transmission direction is downlink (DL), uplink (UL) or both downlink and uplink (DL and UL).

allowedValues: 

"DL", "UL", "DL and UL" 
	type: Enum

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	bwpContext
	It identifies whether the object is used for downlink, uplink or supplementary uplink.

allowedValues:

         “DL”, “UL”, “SUL”
	type:  Enum
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


	isInitialBwp
	It identifies whether the object is used for initial  or other BWP.

allowedValues:
        “INITIAL”, “OTHER”
	type: Enum
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	startRB
	Offset in common resource blocks to common resource block 0 for the applicable subcarrier spacing for a BWP. This corresponds to N_BWP_start, see subclause 4.4.5 in TS 38.211 [32]. 

allowedValues:

0 to N_grid_size – 1, where N_grid_size equals the number of resource blocks for the BS channel bandwidth, given the subcarrier spacing of the BWP.


	type: Integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	numberOfRBs
	Number of physical resource blocks for a BWP. This corresponds to N_BWP_size, see subclause 4.4.5 in TS 38.211 [32].

allowedValues:
1 to N_grid_size – startRB of the BWP. Se startRB for definition of N_grid_size.

	type: Integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False
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