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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
S5-237552 Initial skeleton of new draft TS 28.abc UE level measurements
3
Rationale
This contribution is to add NRMs for UE measurement job to new draft TS 28.abc.
4
Proposal
	Start of modified sections


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".

[a]
3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[b]
3GPP TS 28.532: "Management and orchestration; Generic management services".

[c]
3GPP TS 32.156: "Telecommunication management; Fixed Mobile Convergence (FMC) Model repertoire".

[d]
3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
	Next modified section


5
UE level measurements collection and reporting

5.1
MnS framework for UE level measurement collection and reporting

The MnS framework for UE level measurements collection and reporting is illustrated by Figure 5.1-1 and Figure 5.1-2. Figure 5.1-1 represents the option of standalone MnF, where the MnF is separate from the NF(s), while Figure 5.1-2 represents the option of embedded MnF, where the MnF is part or co-located with the NF. The possible MnS consumers for UE measurements are not restrictively specified in the present document and typical example consumers  can be NWDAF, MDAF and ML training functions.
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Figure 5.1-1: MnS framework for UE level measurement collection and reporting (standalone MnF)
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Figure 5.1-2: MnS framework for UE level measurement collection and reporting (embedded MnF)
5.2
UE level measurements collection

5.2.1
Information models

5.2.1.1
Imported and associated information entities

5.2.1.1.1
Imported information entities and local labels

Table 5.2.1.1.1-1

	Label reference
	Local label 

	3GPP TS 28.622 [a], IOC, Top
	Top

	3GPP TS 28.622 [a], IOC, SubNetwork
	SubNetwork

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

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


5.2.1.1.2
Associated information entities and local labels

None.

5.2.1.2
Class diagrams

5.2.1.2.1
Relationships

This clause depicts the set of classes (e.g., IOCs) that encapsulates the information relevant to UE level measurements collection. For the UML semantics, see  TS 32.156 [c].
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Figure 5.2.1.2.1-1: NRM fragment for UE level measurements collection

5.2.1.2.2
Inheritance

This clause depicts the inheritance relationships.
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Figure 5.2.1.2.2-1: Inheritance Hierarchy for UE level measurements collection related NRMs 

5.2.1.3
Class definitions

5.2.1.3.1
UEMeasurementJob
5.2.1.3.1.1
Definition

This IOC represents a job for UE level measurements collection and production. It can be name-contained by SubNetwork, ManagedElement, or ManagedFunction.

To activate the production of the specified UE level measurements, an MnS consumer needs to create a UEMeasurementJob instance on the MnS producer. For ultimate deactivation of measurements collection and production, the MnS consumer should delete the job to free up resources at the MnS producer.

For temporary suspension of measurements collection and production, the MnS consumer can manipulate the value of the administrative state attribute. The MnS producer may disable metric production as well, for example in overload situations. This situation is indicated by the MnS producer with setting the operational state attribute to “disabled”. When production is resumed the operational state is set back to “enabled”.
The jobId attribute can be used to associate metrics from multiple UEMeasurementJob instances. The jobId can be included when reporting the UE level measurements to allow a MnS consumer to associate received measurements to the specific task or purpose for which the job was instantiated.  For example, it is possible to configure the same jobId value for multiple UEMeasurementJob instances required to produce the measurements for the same UE or group of UEs.
The attribute ueMeasurements define the measurements to be produced, and the attribute granularityPeriod defines the granularity period to be applied. 

The optional attribute measuredUEFilter defines filtering of the measured UE(s). When this attribute is present, only the filtered UEs or PDU sessions and QoS Flow are measured. If this attribute is not present, then all UEs in the scoped objects are measured.
All object instances below and including the instance name-containing the UEMeasurementJob (base object instance) are scoped for measurements collection and production. The UE level measurements are produced only on those object instances whose object class matches the object class associated to the measurements to be produced.

The optional attributes measuredObjects and rootObjectInstances allow to restrict the scope. When the attribute measuredObjects is present, only the object instances identified by this attribute are scoped. When the attribute rootObjectInstances is present, then the subordinated objects whose root objects are identified by this attribute are scoped. Both attributes may be present at the same time meaning the total scope is equal to the sum of both scopes. Object instances may be scoped by both the measuredObjects and rootObjectInstances attributes. When they are present, this shall not be considered as an error by the MnS producer. 

The attribute reportingCtrl specifies the control parameters for stream-based reporting for the produced measurements (see Note 1).
When the administrative state is set to "UNLOCKED" after the creation of a "UEMeasurementJob" instance the first granularity period shall start. When the administrative state is set to "LOCKED" or the operational state to "DISABLED", the ongoing granularity period shall be aborted. When the administrative state is set back to "UNLOCKED" or the operational state to "ENABLED" a new granularity period shall start.

Changes of all other configurable attributes shall take effect only at the beginning of the next granularity period.

When the "UEMeasurementJob" is deleted, the ongoing granularity period shall be aborted.

A granularity creation request shall be rejected, if the requested UE level measurements, the requested granularity period, the requested reporting method, or the requested combination thereof is not supported by the MnS producer.

NOTE 1: For the current release only stream-based reporting shall be addressed.

5.2.1.3.1.2
Attributes

The UEMeasurementJob IOC includes attributes inherited from Top IOC (see TS 28.622 [x]) and the following attributes:

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	administrativeState
	M
	T
	T
	F
	T

	operationalState
	M
	T
	F
	F
	T

	jobId
	M
	T
	T
	T
	T

	ueMeasurements
	M
	T
	T
	F
	T

	measuredUEFilter
	O
	T
	T
	F
	T

	granularityPeriod
	M
	T
	T
	F
	T

	measuredObjects
	O
	T
	T
	F
	T

	rootObjectInstances
	O
	T
	T
	F
	T

	reportingCtrl
	M
	T
	T
	F
	T


5.2.1.3.1.3
Attribute constraints

	Name
	Definition

	
	


5.2.1.3.1.4
Notifications

The common notifications defined in clause 5.5 are valid for this IOC.
5.3
UE level measurements reporting

5.4
Data type definitions

5.4.1
ReportingCtrl <<dataType>>

5.4.1.1
Definition

This <<dataType>> defines the control parameters for the MnS producer to report the produced UE level measurements.

When the streamTarget attribute is present, the MnS producer shall stream the data to the location specified by streamTarget.

5.4.1.2
Attributes

	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	streamTarget
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


5.4.1.3
Attribute constraints

None.

5.3.1.4
Notifications

The notifications specified for the IOC using this <<dataType>> for its attribute(s), shall be applicable.

5.4.2
MeasuredUEFilter <<dataType>>

5.4.2.1
Definition

This <<dataType>> defines the parameters for filtering the measured UEs.

The filtered elements are the intersection (i.e., common elements) of the parameters (sNSSAIList, fiveQIList, sUPIList, iMEISVList, and sessionAndQFIList) that are present.

5.4.2.2
Attributes

	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	sNSSAIList
	O
	T
	T
	F
	T

	fiveQIList
	O
	T
	T
	F
	T

	sUPIList
	CO
	T
	T
	F
	T

	iMEISVList
	CO
	T
	T
	F
	T

	sessionAndQFIList
	O
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


5.4.2.3
Attribute constraints

Table 5.4.2.3-1

	Name
	Definition

	sUPiList Support Qualifier
	Condition: the NF(s) represented by the measuredObjects know the SUPI. 

	iMEISVList Support Qualifier
	Condition: the NF(s) represented by the measuredObjects know the IMEISV.


5.4.2.4
Notifications

The notifications specified for the IOC using this <<dataType>> for its attribute(s), shall be applicable.
5.4.3
SessionAndQFIList <<dataType>>

5.3.3.1
Definition

This <<dataType>> defines the filtered sessions and optionally QFIs for the measured UEs.

5.4.3.2
Attributes

	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	sessionId
	M
	T
	T
	F
	T

	qFIList
	O
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


5.4.3.3
Attribute constraints

None.

5.4.3.4
Notifications

The notifications specified for the IOC using this <<dataType>> for its attribute(s), shall be applicable.
5.5
Attribute definitions

5.5.1
Attribute properties

Table 5.5.1-1

	Attribute Name
	Documentation and Allowed Values
	Properties

	administrativeState
	Administrative state of a managed object instance. The administrative state describes the permission to use or prohibition against using the object instance. The administrative state is set by the MnS consumer.

allowedValues: LOCKED, UNLOCKED. 
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: LOCKED

isNullable: False

	operationalState
	Operational state of manged object instance. The operational state describes if an object instance is operable ("ENABLED") or inoperable ("DISABLED"). This state is set by the object instance or the MnS producer and is hence READ-ONLY.

allowedValues: ENABLED, DISABLED.
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: DISABLED

isNullable: False

	jobId
	Identifier of a job.
	type: String

multiplicity: 0..1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	ueMeasurements
	List of UE level measurements.

The UE level measurements include measurements defined in the present document, by other SDOs, or vendor specific. The UE level measurements are identified with their names.

For UE level measurements defined in the present document, the name is constructed as follows:

-
"family.measurementName.subcounter" for measurement type with specified subcounter

-
"family.measurementName.ALL" for measurement type with all supported subcounters

-
"family.measurementName" for measurement type without subcounters

-
"family" for measurement family, including all measurement types and the associated subcounters under this family.
allowedValues: N/A
	type: String

multiplicity: *

isOrdered: False

isUnique: True

defaultValue: None

isNullable: False

	granularityPeriod
	Granularity period used to produce UE level measurements. The period is defined in milliseconds (ms).

See Note 4.

allowedValues: Integer with a minimum value of 10
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	measuredObjects
	List of measured object instances. Each object instance is identified by its DN.

allowedValues: N/A
	type: DN

multiplicity: *

isOrdered: False

isUnique: True

defaultValue: None

isNullable: False

	rootObjectInstances
	List of measured object instances. Each object instance is identified by its DN and designates the root of a subtree that contains the root object and all descendant objects.

allowedValues: N/A
	type: DN

multiplicity: *

isOrdered: False

isUnique: True

defaultValue: None

isNullable: False

	reportingCtrl
	Control parameters for UE level measurement reporting.
	type: ReportingCtrl

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	streamTarget
	The stream target for the stream-based reporting method.

allowedValues: N/A
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None 

isNullable: True

	measuredUEFilter
	The parameter for filtering the measured UE(s).

When this attribute is present, only the filtered UEs or PDU sessions and QoS Flow are measured.

	type: MeasuredUeFilter

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	sNSSAIList
	The list of S-NSSAI.
	type: S-NSSAI (see TS 28.541 [d])

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	fiveQIList
	The list of 5QI.
	type: Integer

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	sUPIList
	The list of SUPI.
	type: Integer

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	iMEISVList
	The list of IMEISV.
	type: Integer

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	sessionAndQFIList
	The list of session Id and QFIs.
	type: SessionAndQFIList

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	sessionId
	This specifies the following session ID:

-  PDU session ID, when the measured object is not UPFFunction, or

-  N4 session ID, when the measured object is UPFFunction.
	type: Integer

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	qFIList
	The list of QFI (QoS Flow Identifier).
	type: Integer

multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	NOTE 1:
The granularityPeriod defines the measurement data production rate. The supported rates are dependent on the capacity of the producer involved (e.g. the processing power of the producer, the complexity of the measurement type involved etc) and therefore, it cannot be standardized for all producers involved. The supported Granularity periods reflects the agreement between producer and the consumer involved.


5.6
Common notifications

5.6.1
Configuration notifications

This clause presents a list of notifications, defined in 3GPP TS 28.532 [b], that an MnS consumer may receive. The notification header attribute objectClass/objectInstance shall capture the DN of an instance of a class defined in the present document.

Table 5.6.1-1

	Name
	Qualifier
	Notes

	notifyMOICreation
	M
	--

	notifyMOIDeletion
	M
	--

	notifyMOIAttributeValueChanges
	M
	--

	notifyEvent
	O
	--

	notifyMOIChanges
	O
	--


5.7
Service components
The components of MnS for UE level measurements collection are listed in table 5.7-1.

Table 5.7-1: Components of MnS for UE level measurements collection

	Management service component type A
	Management service component type B
	Management service component type C

	The operations and notifications for generic provisioning management service (see clause 11.1.1 of 3GPP TS 28.532 [11]).
	UEMeasurementJob IOC

	N/A


The components of MnS for UE level measurements reporting are listed in table 5.7-2.
Table 5.7-2: Components of MnS for UE level measurements reporting

	Management service component type A
	Management service component type B
	Management service component type C

	The operations and notifications for streaming data reporting service (see clause 11.5 of 3GPP TS 28.532 [b]).
	IOCs for 5G NFs, as defined in TS 28.541 [d]
	UE level measurements defined in clause 6 of the present document.
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Annex A (informative):
PlantUML source code for NRM class diagrams

A.1
General

This annex contains the PlantUML source code for the NRM diagrams defined in the present document.

A.2
PlantUML code for Figure 5.1.1.2.1-1: NRM fragment for UE level measurements collection

@startuml 

skinparam ClassStereotypeFontStyle normal

skinparam ClassBackgroundColor White

skinparam shadowing false

skinparam monochrome true

hide members

hide circle

'skinparam maxMessageSize 250

skinparam nodesep 60

class ManagedEntity <<ProxyClass>>

class UEMeasurementJob <<InformationObjectClass>>

ManagedEntity "1" *-- "*" UEMeasurementJob : <<names>>

note left of ManagedEntity

  This represents the following IOCs:

    SubNetwork or 

    ManagedFunction or 

    ManagedElement

  end note

@enduml

A.3
PlantUML code for Figure 5.1.1.2.2-1: : Inheritance Hierarchy for UE level measurements collection related NRMs

@startuml

skinparam ClassStereotypeFontStyle normal

skinparam ClassBackgroundColor White

skinparam shadowing false

skinparam monochrome true

hide members

hide circle

'skinparam maxMessageSize 250

class Top <<InformationObjectClass>>

class UEMeasurementJob <<InformationObjectClass>>

Top <|-- UEMeasurementJob

@enduml
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