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1
Decision/action requested

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

[1] 
3GPP TS 28.550 Management and orchestration; Performance assurance.

3
Rationale

The use cases and requirements on performance data streaming have been defined in TS 28.550 [1], however the solutions are missing.

The performance data streaming has shorter reporting intervals (than performance data file reporting), and it sends the measurements results directly in the message (e.g., an operation or notification) to the consumer, instead of putting the measurements results into the file and notifying the consumers about the file readiness. The performance data streaming allows the consumer directly gets and processes the measurements results from the message instead of doing more steps to download the files and then parse the files.

Given the characteristics of performance data streaming as described above, if the performance data streaming service producer is responsible for streaming of measurements results for many NFs, the streaming message (e.g., an operation or notification) can be very heavy. It is not an efficient solution to process the heavy messages periodically with short intervals.

Therefore, to mitigate this issue, one solution for NF performance data streaming is that the NF directly sends the performance data stream (according to the measurement job) to the consumer, i.e., the NF performance data streaming service producer is located in the NF.
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4
Detailed proposal
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6.1.1
Operation createMeasurementJob (M)

6.1.1.1
Definition

This operation supports the authorized consumer to request the measurement job control related service producer to create a measurement job.

One measurement job can collect the value of one or multiple measurement types. The measurement types are the performance measurements and assurance data defined in TS 28.552 [2].

When a measurement type is collected by one measurement job for a given instance (e.g., an NF instance), another measurement job creation request which wants to collect the same measurement type for the same instance with different granularity period may be rejected. This behaviour shall be consistent for a given implementation by a specific management service producer.
There are different methods for the performance data to be reported

· 
performance data file method. In this method the performance data is accumulated for certain time before it is reported; the data can be delivered as a file 

· 
streaming type of reporting, in which case the performance data is reported immdicately after it is collected. 

6.1.1.2
Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	iOCName
	M
	The IOC name defined of the NRMs (e.g., as defined in TS 28.541 [3]), or the class name defined locally in the performance measurements specifications (e.g., TS 28.552 [2]).
	It specifies one object class name. The consumer requests to collect one or more measurement type(s) of the instances of this class.

	iOCInstanceList
	M
	List of DN
	It specifies the list of DNs of object instances whose measurements of the corresponding type(s) are to be collected.


An empty list means that for all instances (including the object instances existing at the time of measurement job creation, and the instances added later) known by the management service producer the measurements will be collected.

	measurementCategoryList
	M
	List of measurement type names (see TS 28.552 [2]). 
	It specifies the measurement type(s) to be measured. 

The elements of the measurementCategoryList shall be one of the following forms: 
-
The form "family.measurementName.subcounter" can be used in order to retrieve a specified subcounter of a measurement type. 
-
The form "family.measurementName" can be used in order to retrieve a specific measurement type. In case the measurement type includes subcounters, all subcounters will be retrieved.

-
The form "family" can be used in order to retrieve all measurement types in this family.

	reportingMethod
	M
	The reporting method of the collected performance data.
	It specifies the method for the collected performance data to be reported. The following methods can be used:

- by performance data file  
- by performance data streaming.

	granularityPeriod
	M
	The period between generation of two successive measurements.
	The management service producer will generate the value of the measurements  at the end of each granularityPeriod.

If the reportingMethod is performance data file reporting: 
The value of granularityPeriod can be 5 minutes, 15 minutes, 30 minutes, 1 hour, 12 hours and 24 hours.
-
If the value is 12 hours, then the first read shall be as soon as possible and subsequent reads shall be at 12 hours interval.

-
If the value is 24 hours, then the first read shall be as soon as possible and subsequent reads shall be at 24 hours interval.
If the reportingMethod is performance data streaming: 

-  The value of granularityPeriod can be 1 to 15 minutes. If the value is x (1 to15) minute(s), the management service producer will generate the value of the measurement every xth minute.

	reportingPeriod
	M
	The period between two successive performance data reporting.


	Applicable when the reportingMethod is performance data file reporting. 
The performance data report(s) are produced when the reporting period arrives.


The reportingPeriod shall be one or multiple of granularityPeriod. The measurement value of each granularityPeriod will be made available to the performance data reporting related service producer, who will prepare the performance data file(s) for each reportingPeriod.

If the consumer has subscribed to the notifyFileReady and notifyFilePreparationError notifications from the performance data reporting related service producer, the consumer will receive the notifications about the result of the performance data file preparation from that producer with the interval as defined by reportPeriod;



	startTime
	O
	It specifies the begin time from which the measurement job will be active.
	All values that indicate valid timestamp.
Default value is "start now". If startTime is in the past, the current time will be used and the job will start immediately. 

When a measurement job becomes active, it does not mean that the measurement job immediately starts generation of the measurements of the given type(s). The consumer can set the detailed time frame (e.g. dailySchedule or weeklySchedule) by schedule parameter for a measurement job to  generate the measurements . If there is no time frame scheduled, the measurement job immediately starts generation of the  the measurements when it becomes active.

	stopTime
	O
	It specifies the end time after which the measurement job will be stopped.
	The  value indicates valid timestamp and shall be later than startTime and current time.

This attribute may carry the value "indefinitely".

Default value is to run indefinitely.

	schedule
	O
	It specifies the detailed time frames (within the startTime and stopTime) during which the measurement job is active and monitors the measurement type(s).
	Its value is only one of the following, dailyScheduling or weeklyScheduling. The legal values for them refer to ITU-T Recommendation X.721 [4].

The legal values for them are as follows.

dailyScheduling:

{{
intervalStart
{hour 0, minute 0},


intervalEnd
{hour 23, minute 59}}}
weeklyScheduling:

{{ daysOfWeek
'1111111'B,
intervalsOfDay
dailyScheduling}}

Default value is "daily". 

	priority
	O
	It specifies the priority of measurement job
	Its value should be one of the following:

Low,

Medium,

High

Default value is “Medium”

	reliability
	O
	It specifies the reliability of measurement job
	Its value is vendor specific.
NOTE: meaning of “reliability” is not defined in the present document.


6.1.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	jobId
	M
	It identifies the measurement job instance (and distinguishes it from all other ongoing and stopped measurement job instances that have been created for the subject consumer).
	Unique identifier of the measurement job from all the ongoing and stopped Measurement jobs that have been created for the subject consumer.

	unsupportedList
	M
	List of <
iOC instance,

measurement type name,

reason

>
	To create a measurement job, best-effort is required. The parameter of 'unsupportedList' must be returned if status = PartialSuccess.

The reason can be any of:

- Measurement type name is unknown. 
- Measurement type name is invalid. 
- Measurement type name is not supported in the specific implementation.

- Measurement type name is already monitored for the IOC instance with a different granularityPeriod.
- The related IOC instance is unknown (e.g. it does not exist at the time of this operation invocation).

- Insufficient capacity to monitor the related IOC instance(s).

	status
	M
	ENUM (Success, Failure, PartialSuccess)
	An operation may fail because of a specified or unspecified reason.


6.1.1.4
Exceptions

	Exception Name
	Definition

	invalidStartTime
	Condition: startTime is invalid.
Returned Information: Name of the exception; status is set to 'Failure'.

	invalidStopTime
	Condition: stopTime is invalid.
Returned Information: Name of the exception; status is set to 'Failure'.

	invalidSchedule
	Condition: schedule is invalid.
Returned Information: Name of the exception; status is set to 'Failure'.

	invalidReportingMethod
	Condition: reportingMethod is invalid.
Returned Information: Name of the exception; status is set to 'Failure'.

	invalidGranularityPeriod
	Condition: granularityPeriod is invalid.
Returned Information: Name of the exception; status is set to 'Failure'.

	invalidReportingPeriod
	Condition: reportingPeriod is invalid.
Returned Information: Name of the exception; status is set to 'Failure'.

	highWorkLoad
	Condition: no sufficient capacity
Returned Information: Name of the exception and the detailed reason which is one of: CpuBusy; DiskShortage, LowMemory, maxJobReached, maxStreamingDataReached, otherReason; status is set to 'Failure'.

	noValidMeasurementType
	Condition: all measurement type names are invalid (i.e. none of the measurement type names are valid).

Returned information: output parameter status is set to 'Failure'.

	invalidPriority
	Condition: priority is invalid.
Returned Information: Name of the exception; status is set to ‘Failure'.

	invalidReliability
	Condition: reliability is invalid.
Returned Information: Name of the exception; status is set to ‘Failure'.
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6.x
Performance data streaming related notifications
6.x.1
Notification performanceDataStream (M)

6.x.1.1
Definition

This notification supports the authorized consumer to receive the performance data streams.

When the reporting period arrives, the performance data streaming service producer notifies the consumer (who has subscribed to the notification) with the measurement result of one or more measured object(s) for a measurement job.
The performance data streaming service producer shall only emit the notifications related to the measurement job(s) created for the subject consumer.

6.x.1.2
Notification information

	Parameter Name
	Qualifier
	Information Type
	Comment

	objectClass
	M, Y
	Type of the performance data streaming producer, e.g., “PerformanceDataStreamingServiceProducer”.
	It indicates the class, whose instance emitted this notification. The class indicates the type of the performance data streaming service producer.

	objectInstance
	M, Y
	Identifier of the performance data streaming service producer
	It identifies the performance data streaming service producer, who actually emitted the notification.

	notificationId
	M, N
	This is an identifier of the notification, which may be used to correlate notifications.
	The unique identifier of the notification across all notifications sent by a particular management service producer throughout the time that correlation is significant.

How identifiers of notifications are re-used to correlate notifications is outside of the scope of this specification.

	eventTime
	M, Y
	It indicates the event occurrence time, i.e., the time that the notification is sent.
	The semantics of Generalised Time specified by ITU-T shall be used here.

	notificationType
	M, Y
	"PerformanceDataStream"
	The type of notification, and it shall be assigned to “PerformanceDataStream” for this notification.

	jobId
	M, Y
	It represents the measurement job with which the performance data stream is associated.
	

	collectionBeginTime
	M, Y
	The "collectionBeginTime" is a time stamp that refers to the start of the measurement collection interval (granularity period).
	

	measData
	M, Y
	List of structure <

measObjDn,
measTypes,
measResults>
>.
Each element is defined as following:
- measObjDn: The "measObjDn" field contains the full distinguished name (DN) of the measured object.

- measTypes: This is the list of measurement types for which the following, analogous list of measurement results ("measResults") pertains. The measurement types for 5G networks including network slicing are specified in TS 28.552 [x].

- measResults: This parameter contains the sequence of result values for the observed measurement types. The measResults sequence shall have the same number of elements, which follow the same order as the measTypes sequence. The NULL value is reserved to indicate that the measurement item is not applicable or could not be retrieved for the measured object instance.
	

	additionalText
	O, N
	It provides additional information for this notification.
	It carries vendor-specific semantics not defined in the present document.
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7.x
Performance data streaming services
7.x.1
NF Performance data streaming services
7.x.1.1
Location of NF Performance data streaming service producer
For performance data streaming services for NFs, the performance data streaming service producer is located in NF.
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Figure 7.x.1.1-1
Location of NF Performance data streaming service producer
7.x.1.2
NF Performance data streaming service components
The components of performance data streaming services for NFs.

Table 7.x.1.2-1: Components of performance data streaming service for NFs
	Management service
	Management service component type A
	Management service component type B
	Management service component type C

	Performance data streaming service for NFs
	Notification:  PerformanceDataStream
	IOCs for 5G NFs, as defined in TS 28.541 [3]
	Performance measurements and assurance data for 5G NFs, as defined in draft TS 28.552 [2].
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8.1.1
Introduction
The IS operations are mapped to SS equivalents according to table 8.1.1-1.
Table 8.1.1-1: Mapping of IS operations to SS equivalents

	IS operation
	HTTP Method
	Resource URI
	Qualifier

	createMeasurementJob
	POST
	/MeasurementJobs
	M

	listMeasurementJobs
	GET
	/MeasurementJobs
	M

	
stopMeasurementJob

	DELETE
	/MeasurementJobs/{JobId}
	M

	performanceDataStream
	POST
	/PerformanceDataStreams
	M
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8.1.x
Notification < performanceDataStream>
The IS operation parameters are mapped to SS equivalents according to table 8.1.x-1 and table 8.1.x-2.

Table 8.1.4-1: Mapping of IS notification parameters to SS equivalents (HTTP POST)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	objectClass
	request body
	objectClass
	string
	M

	objectInstance
	request body
	objectInstance
	string
	

	notificationId
	request body
	notificationId
	string
	M

	eventTime
	request body
	eventTime
	string, format: date-time
	M

	notificationType
	request body
	notificationType
	string
	M

	jobId
	request body
	jobId
	string; format: uri
	M

	collectionBeginTime
	request body
	collectionBeginTime
	string, format: date-time
	M

	measData
	request body
	measData
	MeasDataDataType
	M

	additionalText
	request body
	additionalText
	string
	O
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8.2
Resources

8.2.1
Resource definitions

8.2.1.1

Resource “/MeasurementJobs”
8.2.1.1.1
Description

This resource represents a collection of measurement jobs.
8.2.1.1.2
URI

URI = http://{URI authority}/PerformanceAssurance/MeasurementJobs
The URI authority is defined by the service producer.
8.2.1.x

Resource “/PerformanceDataStreams”
8.2.1.x.1
Description

This resource represents a collection of performance data streams.
8.2.1.x.2
URI

URI = http://{URI authority}/PerformanceAssurance/PerformanceDataStreams
The URI authority is defined by the service producer.
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8.3.1
General

Table 8.3.1-1: Data types defined in this specification

	Data type
	Reference
	Description

	ReportingMethodDatatype
	8.1.2
	This defines the data type for reporting method.

	TimePeriodDatatype
	8.1.2
	This defines the data type for granularity period and reporting period.

	ScheduleDatatype
	8.1.2
	This defines the data type for schedule.

	PriorityDataType
	8.1.2
	This defines the data type for priority

	UnsupportedListDatatype
	8.1.2
	This defines the data type for unsupportedlist returned by createMeasurementJob operation.

	JobInfoListDatatype
	8.1.3
	This defines the data type for jobInfoList returned by listMeasurementJobs operation.

	MeasDataDataType
	8.1.x
	This defines the data type for measData in the performanceDataStream notification.


Table 8.3.1-2: Data types imported

	Data type
	Reference
	Description

	
	
	


8.3.2.x
Type MeasDataDataType

Table 8.3.2-1: MeasDataDatatype
	 Attribute Name
	Cardinality
	DATATYPE
	Description

	measDataList
	1..n
	measDataForMO
	It indicates the list of measDataForMO.


8.3.2.y
Type MeasDataForMO

Table 8.3.2-1: MeasDataForMO
	 Attribute Name
	Cardinality
	DATATYPE
	Description

	measObjDn
	1
	string

format: uri
	It indicates the DN of the measured object

	measTypes
	1..n
	string
	It indicates the measurement types for the measured object

	measResults
	1..n
	string
	It indicates the measurement results corresponding to the measTypes for the measured object.
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