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* * * * Start of 1st Change * * * * 
[bookmark: _Toc58920924]6.X	Session Management Congestion Control Experience Analytics
[bookmark: _Toc58920925]6.X.1	General
According to the Session Management related Congestion Control mechanisms, i.e. DNN based congestion control defined in clause 5.19.7.3 of TS 23.501 [2] and S-NSSAI based congestion control defined in clause 5.19.7.4 of TS 23.501 [2], the SMF that is applying or has applied the SM related Congestion Control mechanism does not store any information/history about that towards which UEs the SMF provided the backoff timer. Therefore, fairness to apply the SM related Congestion Control is not considered and cannot be guaranteed. For example, among UEs that use a PDU Session associated with S-NSSAI#1, some of the UEs may experience the S-NSSAI based congestion control high (e.g. receiving NAS SM reject messages with a long backoff timer) while some of the UEs may experience the S-NSSAI based congestion control low (e.g. receiving NAS SM reject messages with a short backoff timer), within a specific period. The backoff timer provided to each UE can be vary because the backoff timer can be up to 70 hours.
The SMF that is a service consumer may request the NWDAF to provide Session Management Congestion Control Experience (SMCCE) analytics for specific DNN and/or S-NSSAI, in the form of statistics or predictions or both. The SMF uses potential congestion condition as trigger to request for the SMCCE analytics to the NWDAF.
The request by the SMF includes mainly the following parameters:
-	Analytics ID set to "Session Management Congestion Control Experience".
-	Target of Analytics Reporting: one or more SUPI(s).
-	Analytics Filter Information containing:
-	DNN and/or S-NSSAI.
-	Analytics target period: the time window for which the statistics or predictions are requested.
[bookmark: _Toc50022572][bookmark: _Toc50023221][bookmark: _Toc50023806][bookmark: _Toc50309874][bookmark: _Toc50579606][bookmark: _Toc54770204][bookmark: _Toc54779556][bookmark: _Toc54786516][bookmark: _Toc19384][bookmark: _Toc18544][bookmark: _Toc10731][bookmark: _Toc6027][bookmark: _Toc42779243][bookmark: _Toc42770187][bookmark: _Toc4063][bookmark: _Toc57201368][bookmark: _Toc43393318][bookmark: _Toc26381][bookmark: _Toc2344][bookmark: _Toc9844][bookmark: _Toc44004490][bookmark: _Toc50021299][bookmark: _Toc50021868][bookmark: _Toc57641406][bookmark: _Toc59101759]6.X.2	Input Data
For the purpose of SMCCE analytics, the NWDAF collects the data as listed in Table 6.X.2-1.
Table 6.X.2-1: Data collected by NWDAF for SMCCE analytics
	Information
	Source
	Description

	UE ID
	SMF
	SUPI

	SMCC experience for PDU Session
	SMF
	Data related to SMCC experience per PDU Session

	  > DNN
	
	DNN for the PDU Session that SMF collects Data related to SMCCE

	  > S-NSSAI
	
	S-NSSAI for the PDU Session that SMF collects Data related to SMCCE

	  > Start time of data collection
	
	Start time of data collection

	  > End time of data collection 
	
	End time of data collection

	> SM NAS request from UE (1..max)
	
	Information on SM NAS messages that SMF receives from UE for PDU Session

	>> Type of SM NAS request
	
	A type of SM NAS message transmitted by UE (e.g. PDU Session Establishment Request, PDU Session Modification Request, etc)

	>> Timestamp
	
	A time stamp when SMF receives SM NAS message from UE

	  > SM NAS message from network with backoff timer (1..max)
	
	Information on SMCC applied to UE for PDU Session

	>> Type of SM NAS message from network
	
	A type of SM NAS message with backoff timer provided to UE (e.g. PDU Session Establishment Reject, PDU Session Modification Reject, PDU Session Release Command, etc)

	>> Timestamp
	
	A time stamp when SMF sends SM NAS message to UE

	>> Provided backoff timer
	
	A value of backoff timer provided to UE

	>> Type of applied SMCC
	
	A type of applied SMCC, i.e. DNN based congestion control or S-NSSAI based congestion control



NWDAF subscribes to the network data from SMF(s) in Table 6.X.2-1 by invoking Nsmf_EventExposure_Subscribe service (Event ID = Session Management Congestion Control Experience for PDU Session, Target of Event Reporting = one or more SUPI(s), Event Filter information = DNN and/or S-NSSAI).
[bookmark: _Toc42770188][bookmark: _Toc50579607][bookmark: _Toc54770205][bookmark: _Toc54779557][bookmark: _Toc50023807][bookmark: _Toc54786517][bookmark: _Toc6130][bookmark: _Toc24435][bookmark: _Toc21700][bookmark: _Toc16022][bookmark: _Toc44004491][bookmark: _Toc42779244][bookmark: _Toc43393319][bookmark: _Toc50021300][bookmark: _Toc57201369][bookmark: _Toc50309875][bookmark: _Toc14546][bookmark: _Toc21866][bookmark: _Toc26961][bookmark: _Toc50022573][bookmark: _Toc7122][bookmark: _Toc50023222][bookmark: _Toc50021869][bookmark: _Toc57641407][bookmark: _Toc59101760]6.X.3	Output Analytics
The NWDAF outputs the SMCCE analytics. Depending on the Analytics Target Period, the output consists of statistics or predictions. The detailed information provided by the NWDAF is defined in Table 6.X.3-1 for statistics and Table 6.X.3-2 for predictions.
Table 6.X.3-1: SMCCE statistics
	Information
	Description

	List of SMCCE Analytics (1..max)
	

	  > DNN
	DNN that SMCC is applied

	  > S-NSSAI
	S-NSSAI that SMCC is applied

	  > List of UEs classified based on experience level of SMCC
	One or more than one of the following lists (SUPI is used to identify UE)

	>> List of high-experienced UEs
	A list of UEs whose experience level of SMCC for specific DNN and/or S-NSSAI is high

	>> List of medium-experienced UEs
	A list of UEs whose experience level of SMCC for specific DNN and/or S-NSSAI is medium 

	>> List of low-experienced UEs
	A list of UEs whose experience level of SMCC for specific DNN and/or S-NSSAI is low or zero



Table 6.X.3-2: SMCCE predictions
	Information
	Description

	List of SMCCE Analytics (1..max)
	

	  > DNN
	DNN that SMCC is applied

	  > S-NSSAI
	S-NSSAI that SMCC is applied

	  > List of UEs classified based on experience level of SMCC
	One or more than one of the following lists (SUPI is used to identify UE)

	>> List of high-experienced UEs
	A list of UEs whose experience level of SMCC for specific DNN and/or S-NSSAI is high

	>> List of medium-experienced UEs
	A list of UEs whose experience level of SMCC for specific DNN and/or S-NSSAI is medium 

	>> List of low-experienced UEs
	A list of UEs whose experience level of SMCC for specific DNN and/or S-NSSAI is low or zero

	> Confidence
	Confidence of the prediction.



[bookmark: _Toc50022574][bookmark: _Toc50021870][bookmark: _Toc50579608][bookmark: _Toc50021301][bookmark: _Toc2011][bookmark: _Toc54770206][bookmark: _Toc54779558][bookmark: _Toc54786518][bookmark: _Toc13892][bookmark: _Toc11834][bookmark: _Toc22145][bookmark: _Toc8907][bookmark: _Toc42770189][bookmark: _Toc50023808][bookmark: _Toc28434][bookmark: _Toc57201370][bookmark: _Toc10273][bookmark: _Toc1650][bookmark: _Toc44004492][bookmark: _Toc50309876][bookmark: _Toc43393320][bookmark: _Toc42779245][bookmark: _Toc50023223][bookmark: _Toc57641408][bookmark: _Toc59101761]6.X.4	Procedures
Figure 6.X.4-1 shows the procedure for Session Management Congestion Control Experience Analytics.


Figure 6.X.4-1: Procedure for Session Management Congestion Control Experience Analytics
1.	The SMF requests to analytics information on "Session Management Congestion Control Experience" provided by NWDAF if the SMF wants to take the analytics information into account when applying the SMCC.
	The parameters included in the request are described in clause 6.X.1.
NOTE:	The SMF needs to request the analytics information to the NWDAF early enough before applying Session Management Congestion Control due to potential congestion, to take the analytics information into account for the SMCC.
2.	The NWDAF sends subscription requests to all the serving SMFs to collect data related to SM Congestion Control Experience if it has not subscribed such data. The SMF that made the request in step 1 can be also the data provider.
3.	The SMF provides the collected data to the NWDAF.
4.	The NWDAF derives requested analytics.
5.	The NWDAF provides the analytics for Session Management Congestion Control Experience to the SMF.
6.	The SMF starts SM Congestion Control, i.e. DNN based congestion control and/or S-NSSAI based congestion control. When applying the SM Congestion Control, the SMF considers fairness, for example, NAS SM reject messages with a short backoff timer to the UEs in the list of high-experienced UEs while NAS SM reject messages with a long backoff timer to the UEs in the list of low-experienced UEs.


* * * * End of Changes * * * *
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