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1st Modification


[bookmark: _Toc138754299]A.109	Use case of time consumptionMonitoring of NWDAF providing analyticis service information
[bookmark: 4Y12_Deployment_of_multiple_NW]NWDAF service consumers may have requirements on the time consumed by NWDAF to provide analytics information. In that case, the analytics information provided by the NWDAF may be time sensitive, and the consumers may expect to receive the analytics information before a specific time. Therefore, the time consumption of NWDAF performingproviding the requested service is an important factor that reflects the NWDAF service performance. It is important in decision-making for management of NWDAF. 
The time consumption oftaken by NWDAF providingto provide analytics information needs to be monitored. ItThis measurement reflects how much time is consumed by a NWDAF to prepare and provide the analytics information. The analytics type is identified by Analytics ID (see TS 23.288 [259]). The time consumption related to different types of analytics needs to be monitored respectively in order to know the performance of NWDAF in terms of performingwhen providing different analytics. With these measurements, the operators are able to understand the working statuscan analyse and evaluate the performance of the NWDAF, and then make correct decisions on whether they need to providetake the management actions to optimize the NWDAF service performance.
[bookmark: _Toc138754300]A.110	Use case of measurements related to theMonitoring of coordination between multiple NWDAFs
In the multiple NWDAFs deployment scenario, the NWDAF is able to act as an Aggregator NWDAF (i.e. the NWDAF with analytics aggregation capability). In the case where a NWDAF service consumer requests Analytics ID(s) that requires multiple NWDAFs to collectively serve the request, the Aggregator NWDAF may act as the analytics service consumer to request the analytics information from other NWDAFs. After collecting analytics information from other NWDAFs, the Aggregator NWDAF may act as the analytics service producer to provide the aggregated analytics information. 
The coordination between multiple NWDAFs may directly impact the performance of service provided by the Aggregator NWDAF and resource management between multiple NWDAFs. Therefore, the measurements related to the coordination between multiple NWDAFs are needed to reflect the performance of NWDAF service. These measurements are important in decision-making for the management of NWDAF. 
The number of SBA interaction activities needs to be monitored. It reflects how many NFs the Aggregator NWDAF coordinates with and how busy the Aggregator NWDAF is on aggregation operation. The SBA interaction activity may include the subscription, request, notification and response received and/or generated by Aggregator NWDAF (see TS 23.288 [259]). In order to know the performance of Aggregator NWDAF in terms ofwhen providing different types of services to the consumers, the number of SBA interaction activities related to different types of analytics need to be monitored respectively. The analytics type is identified by Analytics ID (see TS 23.288 [259]). 
The measurements described above are some of the basic statistic information to monitor the performance of Aggregator NWDAF on coordination with other NWDAFs. Operators can use this statistic information forto analyse and evaluate the performance of multiple NWDAFs, and make configuration and resource allocation among these multiple NWDAFs. 
[bookmark: _Toc138754301]A.111	Use case of measurements related toMonitoring of NWDAF service provisioning
The NWDAF can provide different services on demand of NWDAF service consumers (e.g. NFs/OAM), including analytics service, ML model provisioning service and data management service, etc. In the case that NWDAF supports logical decomposition, the NWDAF can be decomposed into Analytics logical function (AnLF) and Model Training logical function (MTLF). The NWDAF may contain the AnLF only, contain MTLF only, or contain both AnLF and MTLF. NWDAFs containing different logical functions supports different services.
The performance of NWDAF on service provisioning directly impacts the service experience of the NWDAF service consumers. The service provisioning related measurements are needed to reflect the performance of the NWDAF. In order to know the performance of NWDAF in terms of providing different services to the consumers, the different services provided by NWDAF or NWDAF with different logical functions need to be monitored respectively. These measurements are important in decision-making for the management of NWDAF.
The NWDAF follows the service-based architecture (SBA). The number of SBA interaction activities related to the specific NWDAF service need to be monitored as it reflects how busy the NWDAF is on the specific service provisioning. The SBA interaction activity between the NWDAF and NWDAF service consumer may include the subscription, request, notification and response received and/or generated by NWDAF (see TS 23.288 [259]). 
The number of subscriptions, requests, notifications and responses are some of the basic statistic information to monitor the performance of NWDAF on specific service provisioning. These basic measurements can be used to derive the other performance of NWDAF such as service successful and/or failed rate, etc. With these measurements, operators can analyse and evaluate the performance of the NWDAF. OperatorsOperators can use these measurements to take management actions for configuration, resource allocation or load balance purpose.
[bookmark: _Toc138754302]A.112	Use case of measurements related toMonitoring of NWDAF service failure
The NWDAF can provide services on demand of NWDAF service consumers. For example, the consumers of analytics service may indicate to the NWDAF the latest time that they expect to receive the requested analytics information. This time can be specified by "Time when analytics information is needed".
The "Time when analytics information is needed" will not be set to a value less than the "Supported Analytics Delay" specified in the NWDAF profile. Otherwise, it means that the time parameters are misconfigured. In that case, the NWDAF may not be able to performprovide the requested service in time. Meanwhile, if the "Time when analytics information is needed" is reached but the analytics information is not available, the NWDAF may send an error response or error notification to the consumer. 
Moreover, the "Time when Analytics is delivered to the consumer" will not be greater than the "Time when analytics information is needed". Otherwise, it means that the NWDAF delivers the requested analytics information too late. And the "Time when Analytics is delivered to the consumer" will not be greater than the "Supported Analytics Delay". Otherwise, it means that the NWDAF generates the requested analytics information too late. 
Keeping track of events described above is needed to reflect the performance of NWDAF on service failure aspect, which includes tracking the number of events for time misconfiguration, the number of events for late delivery and the number of events for late analytics generating, etc. These measurements reflect how many or how often the NWDAF service errors happens in various cases. It is important in decision-making for the management of NWDAF. With these measurements, the operators are able to understand the working status of the NWDAF instance under monitoring and make correct decisions on whether they need to providetake the management actions to solve the problem or to optimize the situation.
	
2nd modification


[bookmark: _Toc138754304]A.114	Use case of performance measurement for Monitoring of NWDAF data collectiondata collection
The Data Collection feature permits NWDAF to retrieve data from various data sources, the data resourcewhich can be NF such as AMF, SMF, PCF, UDM, AF, UPF or OAM, as a basis of the computation of network analytics (See TS 23.288 [59]). Data Collection related measurements, such as measuring the amount and the frequency of the data collectedcollection from different data sources, can be used to help optimize the deployment of NWDAF and improve the other services provided by NWDAF. For example, based on the Data Collection related measurements, the NWDAF instance may be recommended to be geographically deployed closer to its major data source to reduce the latency and save network resources.
Therefore, the Data Collection related measurements are important factors that reflect the NWDAF Data Collection performance. Since the Data Source and the services used are different, the measurements related to different data sources need to be monitored respectively. By monitoring the number of subscriptions/notifications for Data Collection services based on the Data Source in a period, the operators can know how often the NWDAF collects data from the same data source and the differences from different data sources,. whichThese measurements can be used to infer the performance of NWDAF on data collection.
	
End of modification



