3GPP TSG SA WG5 (Telecom Management) Meeting #119Ad-Hoc
S5-184052

26-28 June 2018, Stockholm (Sweden)
revision of S5-18xabc
Source:
Nokia, Nokia Shanghai Bell
Title:
pCR TS 28.541 Add JSON-based SS definitions for gNB modeling
Document for:
Approval

Agenda Item:
4.2.3
1
Decision/action requested

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

[1]
3GPP TS 28.541 V1.0.0 Management and orchestration of networks and network slicing; NR and NG-RAN Network Resource Model (NRM); Stage 2 and stage 3

[2]
S5-181427 "way forward proposal for 5GNRM"
[3]
3GPP TS 32.158 V1.0.0 Design rules for REpresentational State Transfer (REST) Solution Sets (SS)
3
Rationale

According to endorsed way forward proposal for 5GNRM in SA5#117 meeting (S5-181427 [2]) , it is agreed that JSON is used in the message body of HTTP/RESTful message for stage 3 definitions as quoted bullet 10 as following:

10)   Use JSON as data modelling language to describe the NRM implementation solution, according to recommendation from recommendation in TR 32.866 (Study on RESTful based SS)

This document proposes to add JSON-based solutions set definitions for NR NRM in TS 28.541[1], with referencing to JSON related definition from TS 32.158 [3].
This document also cleans up the attribute defintions table.
4
Detailed proposal

It is proposed to make the following changes to TS 28.541.

	1st modified section


4.4
Attribute definitions

4.4.1
Attribute properties
	Attribute Name
	Documentation and Allowed Values
	Properties

	NRCellDU.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 Append [n] 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: enumeration

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: Locked

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 TS 38.104 [12] 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 TS 38.104 [12] 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

	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



	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]. 
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].
	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].
	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].
	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].
	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

	nSSAI
	It represents the types of NSSAI the managed object is capable of supporting, 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]).
	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.
	type: String

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 [12] 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


	End of 1st modified section


	2nd modified section


Annex C (normative):
JSON definitions

C.1
General 

This annex contains the JSON definitions for the NR and NG-RAN NRM, in accordance with NR and NG-RAN NRM information model definitions specified in clause 4.

C.2
Architectural features
C.3
Mapping
A.2.2.1
IOC mapping
Mapping from the IOCs defined in the information model to SS equivalent defintions are listed in the following table.
	IOC Name
	 JSON definitions’ Name
	JSON Type

	GNBDUFunction
	gnbDuFunction
	object

	GNBCUCPFunction
	gnbCuCpFunction
	object

	GNBCUUPFunction
	gnbCuUpFunction
	object

	NRCellCU
	nrCellCu
	object

	NRCellDU
	nrCellDu
	object

	NRSectorCarrier
	nrSectorCarrier
	object

	EP_E1
	ep_E1
	object

	EP_XnC
	ep_XnC
	object

	EP_XnU
	ep_XnU
	object

	EP_NgC
	ep_NgC
	object

	EP_NgU
	ep_NgU
	object

	EP_F1C
	ep_F1C
	object

	EP_F1U
	ep_F1U
	object

	EP_S1U
	ep_S1U
	object

	EP_X2C
	ep_X2C
	object

	EP_X2U
	ep_X2U
	object


A.2.2.1
Attributes mapping

Mapping from the attributes of IOCs defined in the information model to SS equivalent defintions are listed in the following table.
	Object Attributes
	 JSON definitions’ Name
	JSON Type

	NRCellDU.administrativeState
	administrativeState
	AdministrativeState

	configuredMaxTxPower
	configuredMaxTxPower
	ConfiguredMaxTxPower

	fDDCenterFrequencyUL
	fddCenterFrequencyUL
	FddCenterFrequencyUL

	fDDCenterFrequencyDL
	fddCenterFrequencyDL
	FddCenterFrequencyDL

	fDDBandwidthUL
	fddBandwidthUL
	FddBandwidthUL

	fDDBandwidthDL
	fddBandwidthDL
	FddBandwidthDL

	localAddress 
	localAddress 
	IpEndPoint 

	remoteAddress
	remoteAddress
	IpEndPoint

	gNBId
	gnbId
	GnbId

	gNB​DUId
	gnbDuId
	Gnb​DUId

	gNBCUName
	gnbCuName
	gNBCUName

	gNBDUName
	gnbDuName
	gNBDUName

	nCGI
	nCgi
	NCgi

	nRPCI
	nrPci
	PCI

	nRTac
	nrTac
	Tac

	nSSAI
	nssai
	Nssai

	pointAArfcnULFDD
	pointAArfcnULFDD
	PointAArfcnULFDD

	pointAArfcnDLFDD
	pointAArfcnDLFDD
	PointAArfcnDLFDD

	pointAArfcnTDD
	pointAArfcnTDD
	PointAArfcnTDD

	rRMPolicy
	rrmPolicy
	RrmPolicy

	tDDCenterFrequency
	tddCenterFrequency
	TddCenterFrequency

	tDDBandwidth
	tddBandwidth
	TddBandwidth


C.4
Solution Set definitions

C.4.1
JSON definition structure

C.4.2
Graphical representation
C.4.3
JSON schema "nRNrm.json"
{


"$schema": "http://www.3gpp.org/ftp/tsg_sa/WG5_TM/JSON/schema#"


"title": "NrNrm",


"description": "JSON based solution set definitions for NR NRM",


"version": "1.0.0"


"definitions": {



"gnbDuFunction": {




"type": "object",




"properties": {





"gnbDuId": {






"$ref": "#/definitions/GnbDuId"





},





"gnbDuName": {






"$ref": "#/definitions/GnbDuName"





},





"gnbId": {






"$ref": "#/definitions/GnbId"





}




},




"required": [





"gnbDuId",





"gnbId"




]



}



"gnbCuCpFunction": {




"type": "object",




"properties": {





"gnbId": {






"$ref": "#/definitions/GnbId"





},





"gnbCuName": {






"$ref": "#/definitions/GnbCuName"





},





"plmnIdList": {






"$ref": "#/definitions/PlmnIdList"





}




},




"required": [





"gnbId",





"plmnIdList"




]



}



"gnbCuUpFunction": {




"type": "object",




"properties": {





"plmnIdList": {






"$ref": "#/definitions/PlmnIdList"





}




},




"required": [





"plmnIdList"




]



}



"nrCellCu": {




"type": "object",




"properties": {





"administrativeState": {






"$ref": "#/definitions/AdministrativeState"





},





"operationalState": {






"$ref": "#/definitions/OperationalState"





},





"availabilityStatus": {






"$ref": "#/definitions/AvailabilityStatus"





},





"nCgi": {






"$ref": "#/definitions/NCgi"





}





"plmnIdList": {






"$ref": "#/definitions/PlmnIdList"





}





"nssai": {






"$ref": "#/definitions/Nssai"





}





"rrmPolicy": {






"$ref": "#/definitions/RrmPolicy"





}




},




"required": [





"gnbId",





"plmnIdList"




]



}



"nrCellDu": {




"type": "object",




"properties": {





"administrativeState": {






"$ref": "#/definitions/AdministrativeState"





},





"operationalState": {






"$ref": "#/definitions/OperationalState"





},





"availabilityStatus": {






"$ref": "#/definitions/AvailabilityStatus"





},





"nCgi": {






"$ref": "#/definitions/NCgi"





}





"plmnIdList": {






"$ref": "#/definitions/PlmnIdList"





}





"nssai": {






"$ref": "#/definitions/Nssai"





}





"nrPci": {






"$ref": "#/definitions/NrPci"





}





"nrTac": {






"$ref": "#/definitions/NrTac"





}





"pointAArfcnULFDD": {






"$ref": "#/definitions/PointAArfcnULFDD"





}





"pointAArfcnDLFDD": {






"$ref": "#/definitions/PointAArfcnDLFDD"





}





"pointAArfcnTDD": {






"$ref": "#/definitions/PointAArfcnTDD"





}




},




"required": [





"nCgi",





"plmnIdList"





"nrPci",





"nrTac"




]



}



"nrSectorCarrier": {




"type": "object",




"properties": {





"configuredMaxTxPower": {






"$ref": "#/definitions/ConfiguredMaxTxPower"





},





"fddCenterFrequencyUL": {






"$ref": "#/definitions/FddCenterFrequencyUL"





},





"fddCenterFrequencyDL": {






"$ref": "#/definitions/FddCenterFrequencyDL"





},





"fddBandwidthUL": {






"$ref": "#/definitions/FddBandwidthUL"





}





"fddBandwidthDL": {






"$ref": "#/definitions/FddBandwidthDL"





}





"tddCenterFrequency": {






"$ref": "#/definitions/TddCenterFrequency"





}





"tddBandwidth": {






"$ref": "#/definitions/tddBandwidth"





}




},




"required": [





"configuredMaxTxPower"




]



}



"eP_E1": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_XnC": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_XnU": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_NgC": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_NgU": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_F1C": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_F1U": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}





"eP_S1U": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





}




},




"required": [





"localAddress"




]



}



"eP_X2C": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





},





"remoteAddress": {






"$ref": "#/definitions/RemoteAddress"





}




},




"required": [





"localAddress",





"remoteAddress"




]



}



"eP_X2U": {




"type": "object",




"properties": {





"localAddress": {






"$ref": "#/definitions/LocalAddress"





}




},




"required": [





"localAddress"




]



}





"AdministrativeState": {

    
"type": "string",




"description": "AdministrativeState indicates the administrative state of the NRCellDU.",




"enum": [





"LOCKED",





"SHUTTING DOWN",





"UNLOCKED"




]



},



"ConfiguredMaxTxPower": {




"type": "integer",




"description": "configuredMaxTxPower is the maximum possible for all downlink channels."



},



"FDDCenterFrequencyUL": {




"type": "integer",




"description": "FDDCenterFrequencyUL specifies the channel number for the central UL frequency."



},



"FDDBandwidthUL": {




"type": "integer",




"description": "FDDBandwidthUL specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier."



},



"FDDBandwidthDL": {




"type": "integer",




"description": "FDDBandwidthDL specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier."



},

    "LocalAddress": {




"$ref": "#/definitions/IpEndPoint"

    },

    "RemoteAddress": {




"$ref": "#/definitions/IpEndPoint"

    },



"GnbId": {




"type": "string",




"description": "gNBId identifies a gNB within a PLMN."



}



"GnbCuName": {




"type": "string",




"description": "gNBCUName identifies the Central Entity of a NR node."



}



"GnbDuId": {




"type": "number",




"description": "GnbDuId represents the gNB-DU ID defined in TS 38.473.",




"minimum": 0,




"maximum": 68719476735



}



"GnbDuName": {




"type": "string",






"description": "GnbDuName identifies the Distributed Entity of a NR node."



}



"NCgi": {




"type": "object",




"description": "NCgi uniquely identifies a NR cell globally.",




"properties": {





"plmnId": {






"$ref": "#/definitions/PlmnId"





},


      

"nCI": {






"$ref": "#/definitions/NrCellId"





}




}



},



"nrPci": {




"$ref": "#/definitions/Pci"



}



"nrTac": {




"$ref": "#/definitions/Tac"



}



"Nssai": {




"type": "array",




"item": {





"$ref": "#/definitions/Snssai"




}



},



"pointAArfcnULFDD": {




"type": "string",




"description": "pointAArfcnULFDD represents the frequency of the lowest usable UL subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN.",



}



"pointAArfcnDLFDD": {




"type": "string",




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



}



"pointAArfcnTDD": {




"type": "string",




"description": "pointAArfcnTDD represents the frequency of the lowest usable subcarrier indexable on the cell, used as a reference, and indicated on a raster as NR-ARFCN.",



}



"RrmPolicy": {




"type": "string",




"description": "RrmPolicy represents RRM policy which includes guidance for split of radio resources between multiple slices the cell supports. The RRM policy is implementation dependent.",



}



"tDDCenterFrequency": {




"type": "string"




"description": "rRMPolicy is the frequency number for the central frequency. See 3GPP TS 38.104, subclause 5.4.",



}



"tDDBandwidth": {




"type": "integer",




"description": "tDDBandwidth specifies the frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier."



},



"IpEndPoint": {




"type": "object",




"properties": {





"ipv4Address": {






"type": "string"





},





"ipv6Address": {






"type": "string"





},





"ipv6Prefix": {






"type": "string"





},





"transport": {






"type": “string"





},





"port": {






"type": "integer"





}




}



},



"PlmnIdList": {




"type": "array",




"items": {





"plmnId": {






"$ref": "#/definitions/PlmnId"





}




}



},



"PlmnId": {




"type": "object",




"properties": {





"mcc": {






"$ref": "#/definitions/Mcc"





},





"mnc": {






"$ref": "#/definitions/Mnc"





}




}



},



"Mcc": {




"type": "string",



},



"Mnc": {




"type": "string",



},



"Pci": {




"type": "string",



},



"Tac": {




"type": "string",



},



"NrCellId": {




"type": "string",



},



"Snssai": {




"type": "object",




"properties": {





"sst": {






"$ref": "#/definitions/Sst"





},





"sd": {






"type": "string"





}




}



},



"Sst": {

 


"type": "integer",



}


}

}
	End of 2nd modified section


