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1	Decision/action requested
The group is asked to discuss and approve the proposals.
2	References
None
3	Rationale
[bookmark: _Toc524946561]While the report (with the current performance values for corresponding expectation targets) is provided at the end of each observation period, the consumer may also wish to know the target values and fulfilment info for the entire observation period. This will enable consumer to know whether the reported target values and the fulfilment info were consistent throughout the observation period or there was some deviation at some point of time. For example, the intent expectation may be reported FULFILLED at the end of observation period. However, there were time windows (within observation period) at which the intent expectation was NOTFULFILLED. The consumer may wish to know those time windows and the values for the target during that time window. This information can be important for the MnS consumer to understand whether the observation period they specified need an update (e.g shortened) or not.  Moreover, it helps the MnS consumer to understand whether their expectation is fulfilled during the entire observation period which also gives transparency to the MnS consumer to update their observation period and/or expectations targets specified in the intent.
The following figure shows multiple variance of intent target fulfilment status within an observation/reporting period. 
[bookmark: _GoBack]The variance A suggests that there are some times the expectation was NOTFULFILLED while it was reported FULFILLED at the end of the observation period. This may indicate significant QoS degradation to MnS consumer during observation period. This may also indicate the execution time required by the MnS producer to fulfil the expectation target. Leveraging these information, the MnS consumer may want to update their observationTime, i.e. shorten it to have a better granularity for their expectation fulfilment. The variance B suggests that there were times that the expectation was in FULFILLED state while it was reported NOTFULFILLED at the end of the observation period. This may indicate that there was a problem (e.g. another intent conflict) and it would be important to know when the problem started in order to find an optimum solution. The variance C suggests that there were fluctuations in expectation state which was NOTFULFILLED at short periods of time windows while it was reported as in FULFILLED state. These fluctuations may indicate that the MnS producer may need a health-check as there may be some resource limitations. These short fluctuations may also be ignored by the MnS consumer; however, this should be at MnS consumer’s discretion.  
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4	Detailed proposal

	First modification



[bookmark: _Toc107582611][bookmark: _Toc107582854][bookmark: _Toc107582927][bookmark: _Toc107583015][bookmark: _Toc112273138][bookmark: _Toc112273910][bookmark: _Toc112278986][bookmark: _Toc120009296][bookmark: _Toc120009660][bookmark: _Toc120022864]4.5	Issue#4.5: Intent Report
[bookmark: _Toc112278987][bookmark: _Toc112273911][bookmark: _Toc112273139][bookmark: _Toc107583016][bookmark: _Toc107582928][bookmark: _Toc107582855][bookmark: _Toc107582612][bookmark: _Toc120009297][bookmark: _Toc120009661][bookmark: _Toc120022865][bookmark: _Hlk117159065]4.5.1	Description
In TS 28.312 [2], the Fulfilment information (including the intentFulfilmentinfo, expectationfulfilmentInfo and targetfulfilmentInfo) are defined for the MnS consumer to monitor the intent fulfilment information. The intent report also can contain the current and optional predicted value for performance indicated by corresponding expectation targets (e.g. WeakRSRPRatio for the weakRSRPRatioTarget, Average UL RAN UE Throughput for aveULRANUEThptTarget), which can be used by MnS consumer to validate whether the intent is really fulfilled and to evaluate whether the intent (especially for expectation targets) needs to be updated if needed (improve the target value when corresponding target is fulfilled or reduce the target value when corresponding target is not fulfilled or not fulfilled with the reason of target confliction). Besides, intent conflict information which send by MnS producer to MnS consumer is another type of intent report information. So, following are the three types of information needs to be monitored by MnS consumer:
· Intent Fulfilment information, which represents the properties of a specific fulfilment information for an aspect of the intent (i.e. either an expectation, a target or the whole intent). The detailed information see clause 6.2.1.3.6 in TS 28.312 [2].
· Achieved values for targets, which represent current performance values for corresponding expectation targets.
· Intent conflict information, which represents conflict type (i.e., intent conflict, expectation conflict and target conflict) and possible solution recommendation to address the conflicts.
Different MnS consumer may have different requirements for intent report (e.g. Some MnS consumer may want to have corresponding performance value information while others don't want, Different MnS consumer may want to calculate or monitor the performance value in different period).
While the report (with the current performance values for corresponding expectation targets) is provided at the end of each observation period, the consumer may also wish to know the target values and fulfilment info for the entire observation period. This will enable consumer to know whether the reported target values and the fulfilment info were consistent throughout the observation period or there was some deviation at some point of time. For example, the intent expectation may be reported FULFILLED at the end of observation period. However, there were time windows (within observation period) at which the intent expectation was NOTFULFILLED. The consumer may wish to know those time windows and the values for the target during that time window. This information can be important for the MnS consumer to understand whether the observation period they specified need an update (e.g shortened) or not.  Morever, it helps the MnS consumer to understand whether their expectation is fulfilled during the entire observation period which also gives transparency to the MnS consumer to update their observation period and/or expectations targets specified in the intent.
REQ-Intent_Driven_MnS_Report-1: The intent driven MnS should have the capability to enable the MnS consumer to request intent report information.
REQ-Intent_Driven_MnS_Report-2: The intent driven MnS should have the capability to enable the MnS consumer to obtain intent report information with current performance value for corresponding expectation targets.
REQ-Intent_Driven_MnS_Report-3: The intent driven MnS should have the capability to enable the MnS consumer to obtain intent report information with intent fulfilment information.
REQ-Intent_Driven_MnS_Report-4: The intent driven MnS should have the capability to enable the MnS consumer to obtain intent report information with intent conflict information.
REQ-Intent_Driven_MnS_Report_05: The intent driven MnS should have capability enabling MnS consumer to specify the content of the report.
REQ-Intent_Driven_MnS_Report_06: The intent driven MnS should have capability enabling MnS consumer to configure the frequency of the intent reporting.
REQ-Intent_Driven_MnS_Report_07: The intent driven MnS should allow consumers to receive reports, with differing content and intervals.
REQ-Intent_Driven_MnS_Report_08: The intent driven MnS should allow reports to contain current values for specified expectation targets.
REQ-Intent_Driven_MnS_Report_09: The intent driven MnS should have capability enabling MnS consumer to obtain intent report information with current context information for corresponding expectation targets.
REQ-Intent_Driven_MnS_Report_10: The intent driven MnS should allow reports to contain current values for specified expectation targets and the fulfilment info at the end of the each observation time period.
REQ-Intent_Driven_MnS_Report_11: The intent driven MnS should allow reports to contain previous values for specified expectation targets and the fulfilment info at the end of time window(s) falling with-in an observation time period.

[bookmark: _Toc107582613][bookmark: _Toc107582856][bookmark: _Toc107582929][bookmark: _Toc107583017][bookmark: _Toc112273140][bookmark: _Toc112273912][bookmark: _Toc112278988][bookmark: _Toc120009298][bookmark: _Toc120009662][bookmark: _Toc120022866]4.5.2	Potential solutions
[bookmark: _Toc107582614][bookmark: _Toc107582857][bookmark: _Toc107582930][bookmark: _Toc107583018][bookmark: _Toc112273141][bookmark: _Toc112273913][bookmark: _Toc112278989][bookmark: _Toc120009299][bookmark: _Toc120009663][bookmark: _Toc120022867]4.5.2.1	Potential solution#1
[bookmark: _Toc107582615][bookmark: _Toc107582858][bookmark: _Toc107582931][bookmark: _Toc107583019][bookmark: _Toc112273142][bookmark: _Toc112273914][bookmark: _Toc112278990][bookmark: _Hlk120006199]This solution extends the existing model in 28.312 [2] by adding new attributes to the Intent IOC to indicate what is to be observed, and a new IntentReport IOC to report the current values. 
The following specific changes would be made:
· Extend the Intent <<IOC>> with the following attributes:
- "reportingPeriod", represents MnS consumer's requirements for the reporting period. The current and previous performance value for corresponding Expectation Targets will be reported at the end of each period.
· Introduce the IntentReport <<IOC>> to represent the performance values for the Expectation Targets in the associated Intent. The MnS consumer can use the "getMOIAttributeValue" operation to query the IntentReport <<IOC>> to obtain the intent report information and/or subscribe to update notifications.
· The IntentReport <<IOC>> includes the following attributes:
- "intentReference", to reference (DN) the associated Intent instance
- “reportIndicator”, to enable/disable (Boolean) reporting for associated Intent instance
- "intentFulfimentInfo", to represent the fulfilment information for intent, intent expectation and expectation targets.  For detailed information see clause 6.2.1.3.6 in TS 28.312[2].
- If the intent expectation is reported FULFILLED, the report will include previous Intent Fulfilment Information relating to multiple previous time windows, with-in reporting period, when the intent expectation was considered NOTFULFILLED.
- If the intent expectation is reported NOTFULFILLED, the report will include previous Intent Fulfilment Information relating to multiple previous time windows, with-in reporting period, when the intent expectation was considered FULFILLED.
- "intentConflictInfo", to represent the intent conflict information that should be informed to the MnS consumer. For detailed intent conflict information see clause 4.2.2.
- “lastUpdated”, timestamp (DateTime) of latest update 
This could result in NRM for Intent Reporting as follows:
[image: PlantUML diagram]
Figure 4.5.2.1-1
Observations on this approach
· Different MnS consumers can query different attributes of IntentReport to obtain corresponding Intent instance report information.
· Different MnS consumers can subscribe to attribute value change notifications for IntentReport <<IOC>> to obtain the notification for different intent report information.
Several benefits are listed below for the solution:
· Separates the intent expectation information (generated by MnS consumer) and intent monitor information (generated by MnS producer).
·  MnS consumer can manage Intent instance and IntentReport instances separately.
· Intent <<IOC>> is aligned with intent definition (expectations including requirements, goals and constraints given to a 3GPP system) 
· If the intent expectation is reported FULFILLED, the MnS consumer can know whether the intent expectation was in fulfilled state throughout the reporting period.
· If the intent expectation is reported UNFULFILLED, the MnS consumer can know whether there were time windows when intent expectation was in fulfilled state throughout the reporting period. 
· The MnS consumer can estimate what is the optimum observationTime required. 
· The MnS consumer can estimate how much time it actually takes for the the MnS producer to fulfil the expectation.
· 
	Next modification


[bookmark: _Toc120009301][bookmark: _Toc120009665][bookmark: _Toc120022869]4.5.2.3	Potential solution #3
This solution would not modify the existing model in 28.312 [2]. A separate IntentReportCtrl IOC is proposed. The IntentReport IOC is used to contain the output of the expectation targets, as well as other status information currently contained in Intent. The latter would be removed to further separate the configuration of the Intent, from the monitoring/reporting of it throughout its lifecycle.
[image: ]
Figure 4.5.2.3-1
The above solution would require, per Intent, that:
· MnS Consumer configures each IntentReportCtrl with ‘reportingPeriod=N’, and reference ‘intentReference’ to the Intent instance for which the report is to be producer 
· For each period N, MnS Producer generates an IntentReport instance
· For every period N, 
· MnS Producer ‘snapshots’ the current Intent values at the end of the period N
· If the intent expectation is reported FULFILLED, MnS Producer ‘snapshots’ the Intent values at all previous time windows where the intent expectation was considered NOTFULFILLED.
· If the intent expectation is reported NOTFULFILLED, MnS Producer ‘snapshots’ the Intent values at all previous time windows where the intent expectation was considered FULFILLED.
· MnS Consumer receives notification of the new IntentReport instance
· Introduce the "achieveValue" attribute in the ExpectationTarget to represent the performance value for the ExpectationTarget.

Observations on this approach:
· The configuration of the report output is external to the Intent itself, and supports ability to configure different reports per Intent.  The content (i.e. attributes) and reporting intervals can different for each report generated.
· Each report is a complete ‘snapshot’ of the Intent at time of generation, available in NRM.
· MnS Consumer does not need to handle different ‘observationIntervals’ per attribute within same Intent.
Several benefits are listed below for the solution:
· If the intent expectation is reported FULFILLED, the MnS consumer can know whether the intent was in fulfilled state throughout the reporting period.
· If the intent expectation is reported NOTFULFILLED, the MnS consumer can know whether there were time windows when intent was in fulfilled state throughout the reporting period. 
· The MnS consumer can estimate what is the optimum observationTime required. 
· The MnS consumer can estimate how much time it actually takes for the the MnS producer to fulfil the expectation.
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