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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[bookmark: _Hlk99013507][1]	3GPP TR 28.864-050: "Study on Enhancement of the management aspects related to NWDAF". 
3	Rationale
In the previous meetings, the key issue #7 for performance management of the NWDAF analytics-related timing has been studied, and four potential solutions have been approved. 
In this pCR, we will propose two changes for the key issue #7. The first change is to make the text alignment about "time within which Analytics is delivered to the consumer" and "time when Analytics is delivered to the consumer". We will change "time within which Analytics is delivered to the consumer" to "time when Analytics is delivered to the consumer" to make the text alignment. The second change is to make the evaluation and conclusion.
4	Detailed proposal
	[bookmark: _Toc384916784][bookmark: _Toc384916783]Start of 1st Change


[bookmark: _Hlk500943653][bookmark: _Toc50630200][bookmark: _Toc66877266]4.7	Key Issue #7: Performance Management of the NWDAF Analytics-related Timing 
4.7.1	Description
One area for NWDAF performance management is to study NWDAF’s performance in case of errors due to timer expiration. The optional time "Time when analytics information is needed" could be specified during the analytics subscription/request by the consumer. It indicates to the NWDAF the latest time at which the analytics consumer expects to receive the requested analytics data. Meanwhile, the NWDAF has a delay per Analytics ID, called "Supported Analytics Delay", that is specified in the NWDAF profile and indicates the amount of time per per Analytics ID that is expected to lapse between the instant that the NWDAF receives a request for analytics and the time point at which the NWDAF delivers the corresponding analytics report
 Ideally, the time "Time when analytics information is needed" should not be set to a value lower than "Supported Analytics Delay". Otherwise, if the time "Time when analytics information is needed" is reached but the analytics information is not ready, the UNSATISFIED_REQUESTED_ANALYTICS_TIME error message might be returned, while if the time "Time when analytics information is needed" is set to a value lower than "Supported Analytics Delay", it is expected that the NWDAF might not be able to treat the Analytics ID on time.
On the other hand, the specifications indicate that NWDAF should trigger ML model training, but the time required for that operation (which can be significantly long under certain circumstances) is not considered in the "Supported Analytics Delay" attribute. In addition, the performance management of NWDAF related to errors generated by expiration of "Time when analytics information is needed" is missing. Thus, there is the need of introducing performance measurement and KPI for performance management of the NWDAF based on this aspect.
The 3GPP management system should introduces the enablers to manage NWDAF performance based on expiration of "Time when analytics information is needed" specified by analytics consumer in the analytics subscription/request. In particular, the 3GPP management system should introduce a mechanism to keep track of analytics production failures due to infringement of timing attributes specified in the analytics subscription/request.

4.7.2	Potential requirements
REQ-NWDAF_TIMER-1: the 3GPP management system shall have a capability to allow an authorized consumer to configure the NWDAF to track the number of events/scenarios for which all the times are appropriately configured, which is the case when the "time within whichTime when Analytics is delivered to the consumer" is lower than "Supported Analytics Delay" and the "Supported Analytics Delay" is lower than  the "Time when Analytics information is needed".  
REQ-NWDAF_TIMER-2: the 3GPP management system shall have a capability to allow an authorized consumer to configure the NWDAF to track the number of events/scenarios for which the analytics is delivered after the supported delay but before the deadline, which is the case when the "Supported Analytics Delay" is lower than "time within whichTime when Analytics is delivered to the consumer" and "time within which Analytics is delivered to the consumer" is lower than "Time when Analytics information is needed". 
REQ-NWDAF_TIMER-3: the 3GPP management system shall have a capability to allow an authorized consumer to configure the NWDAF to track the number of events/scenarios for which analytics computation is too late. which is the case when "Supported Analytics Delay" is lower than "time within whichTime when Analytics is delivered to the consumer". 
REQ-NWDAF_TIMER-4: the 3GPP management system shall have a capability to allow an authorized consumer to configure the NWDAF to track the number of events/scenarios for which the consumer request is misconfigured, which is the case when the "time within which theTime when Analytics is delivered to the consumer", is lower than "Time when Analytics information is needed" but "Time when Analytics information is needed" is itself lower than  the "Supported Analytics Delay
REQ-NWDAF_TIMER-5: the 3GPP management system shall have a capability to allow an authorized consumer to configure the NWDAF to track the number of events/scenarios for which the analytics is delivered before the supported delay but not by the deadline, analytics deadline is misconfigured configured, which is the case when the "the timeTime when Analytics is delivered to the consumer" is lower than "Supported Analytics Delay" but not lower than "Time when Analytics information is needed".  
REQ-NWDAF_TIMER-6: the 3GPP management system shall have a capability to allow an authorized consumer to configure the NWDAF to track the number of events/scenarios for which the analytics is delivered after both the supported delay and the deadline, but the deadline is misconfigured, which is the case when the "the timeTime when Analytics is delivered to the consumer" is lower "Time when Analytics information is needed" and lower than "Supported Analytics Delay" but , "Supported Analytics Delay" is greater than  the "Time when Analytics information is needed". 
4.7.3	Potential solutions
4.7.3.1	Potential solution #1: the number of events/scenarios for which all the times are appropriately configured
4.7.3.1.1	Introduction
[bookmark: _Hlk117451665]This potential solution is proposed on how to provide the performance management of the NWDAF analytics-related timing in the case where all the time are appropriately configured, which is the case when the "tTime when Analytics is delivered to the consumer" is lower than "Supported Analytics Delay" and the "Supported Analytics Delay" is lower than the "Time when Analytics is needed". 
In this solution, the number of events/scenarios for which all the times are appropriately configured are defined. This proposed solution is used to satisfy the REQ-NWDAF_TIMER_1 and can be a potential solution for the performance management of the NWDAF analytics-related timing.
4.7.3.1.2	Description
[bookmark: _Hlk117462813]This proposed solution defined the number of events/scenarios for which all the times are appropriately configured. 
The number of events/scenarios for which all the times are appropriately configured can be measured as follows:
- Calculate the difference between the "Time when Analytics is delivered to the consumer" and the "Supported Analytics Delay", and calculate the difference between the "Supported Analytics Delay" and the "Time when Analytics is needed". If both results are less than 0, the related events will be added to the relevant counter.
[bookmark: _Hlk118308430]4.7.3.2	Potential solution #2: the number of events/scenarios for which the analytics is delivered after the supported delay but before the deadline
4.7.3.2.1	Introduction
This potential solution is proposed on how to provide the performance management of the NWDAF analytics-related timing in the case where the analytics is delivered after the supported delay but before the deadline, which is the case when the "Supported Analytics Delay" is lower than "Time when analytics is delivered to the consumer" and "Time when analytics is delivered to the consumer" is lower than "Time when Analytics is needed". 
In this solution, the number of events/scenarios for which the analytics is delivered after the supported delay but before the deadline are defined. This proposed solution is used to satisfy the REQ-NWDAF_TIMER_2 and can be a potential solution for the performance management of the NWDAF analytics-related timing.
4.7.3.2.2	Description
This proposed performance measurements of the NWDAF are defined as the number of events/scenarios for which the analytics is delivered after the supported delay but before the deadline. 
The number of events/scenarios for which the analytics is delivered after the supported delay but before the deadline can be measured as follows:
[bookmark: _Hlk118310397]- Calculate the difference between the "Supported Analytics Delay" and the "Time when analytics is delivered to the consumer", and calculate the difference between the "Time when analytics is delivered to the consumer" and "Time when analytics is needed". If both results are less than 0, the related events will be added to the relevant counter.
4.7.3.3	Potential solution #3: the number of events/scenarios for which analytics computation is too late
4.7.3.3.1	Introduction
This potential solution is proposed on how to provide the performance management of the NWDAF analytics-related timing in the case where analytics computation is too late, which is the case when the "Supported Analytics Delay" is lower than "tTime when aAnalytics is delivered to the consumer". 
In this solution, the number of events/scenarios for which analytics computation is too late are defined. This proposed solution is used to satisfy the REQ-NWDAF_TIMER_3 and can be a potential solution for the performance management of the NWDAF analytics-related timing.
4.7.3.3.2	Description
This proposed performance measurements of the NWDAF are defined as the number of events/scenarios for which analytics computation is too late. 
The number of events/scenarios for which analytics computation is too late can be measured as follows:
- Calculate the difference between the "Supported Analytics Delay" and the "Time when aAnalytics is delivered to the consumer". If the result is less than 0, the related events will be added to the relevant counter.
4.7.3.4	Potential solution #4
[bookmark: _Hlk120120767][bookmark: _Hlk120120701]Let denote with  the "Supported Analytics Delay", with TA the "Time when Analytics information is needed" and with TD  the "tTime when the Analytics is delivered to the consumer". Then the following measurements and or counters for NWDAF timing performance may be introduced in one of the specifications TS 28.552, TS 28.554, TS 23.501, TS 23.288:
- NbrAnalSuccNWDAFTimeAn (TD≤DS≤TA): This measurement provides the number of analytics produced in time when "Time when analytics information is needed" timer is correctly sets higher than "Supported Analytics Delay".
- NbrAnalWarnSuccNWDAFTimeAn (DS<TD≤TA ): This measurement provides the number of analytics produced before "Time when analytics information is needed" timer expiration but with a longer time than "Supported Analytics Delay".
- NbrAnalFailNWDAFTimeAn( TA expiration ): This measurement provides the number of analytics failures due to "Time when analytics information is needed" timer expiration.
- NbrAnalSuccNWDAFSuppAnDelay (number of success when TD≤TA< DS ): This measurement provides the number of analytics successes when "Time when analytics information is needed" timer has been set to a value lower than "Supported Analytics Delay".
- NbrAnalFailNWDAFSuppAnDelay (number of failure when  TA≤DS): This measurement provides the number of analytics failures due to "Time when analytics information is needed" timer expiration when the timer has been set to a value lower than "Supported Analytics Delay". In this case, the NWDAF produced the analytics with a time lower than "Supported Analytics Delay".
- NbrAnalFailNWDAFProactTimeAn (number of failure when TA≤DS and NWDAf rejected the request): This measurement provides the number of analytics failures due to proactively reject of analytics request/subscription in case NWDAF predicts that an analytics request/subscription cannot be satisfied within "Time when analytics information is needed" time with high probability.

	End of 1st Change


 

	Start of 2nd Change


4.7.X	Evaluation
[bookmark: _Hlk127558310]In order to keep track of NWDAF services failures due to infringement of timing attributes, there are four potential solutions proposed for the performance management on the NWDAF analytics-related timing. 
In potential solution #1, the number of events for which all the times are appropriately configured is provided. In potential solution #2, the number of events for which the analytics is delivered after the supported delay but before the deadline is provided.  In the potential solution #3, the number of events for which analytics computation is too late is provided. The potential solution #4 is based on timer which provides the number of analytics or analytics failures in different specific cases. All the potential solutions can monitor the NWDAF services failures and satisfy the requirements provided in clause 4.7.2. 
Consequently, the potential solution #1, #2, #3, #4 can satisfy the requirements to provide the performance measurement on the NWDAF analytics-related timing. These solutions are feasible candidates as input to the normative phase on the performance management of the NWDAF analytics-related timing.
4.7.Y	Conclusion
The potential solution #1, #2, #3, #4 can satisfy the requirements to provide the performance measurement on the NWDAF analytics-related timing. These solutions are feasible candidates as input to the normative phase on the performance management of the NWDAF analytics-related timing.

	End of 2nd Change



image3.png




image1.png




image2.png
T, <Tp < D




