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Abstract of the contribution: This pCR proposes a new solution for KI#8. 
1 Discussion

A new solution proposed for KI#8 "UE data as an input for analytics generation" in this paper mainly introduces the followings:
-
New Analytics ID: Session Management Congestion Control Experience (SMCCE)

-
Using UE Data related to SMCC experience as input data
2 Proposal
It is proposed to agree the following changes into TR 23.700-91.
* * * * Start of Changes * * * *
!! All New Texts !!
6.z
Solution #z: Analytics for Session Management Congestion Control Experience using UE Data
6.z.1
Description
This solution is for Key Issue #8 "UE data as an input for analytics generation".

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.
In order to address the problem described above, this solution proposes a new Analytics ID called "Session Management Congestion Control Experience (SMCCE)". NWDAF can provide Observed Session Management Congestion Control Experience analytics for specific DNN and/or S-NSSAI, in the form of statistics or predictions, to a service consumer.
The service consumer is SMF, anyhow, other NFs and OAM can be service consumers.

The Observed SMCCE analytics provide one or more than one of the following outputs:

a)
A list of UEs whose experience level of Session Management Congestion Control for specific DNN and/or S-NSSAI is high;

b)
A list of UEs whose experience level of Session Management Congestion Control for specific DNN and/or S-NSSAI is medium;
c)
A list of UEs whose experience level of Session Management Congestion Control for specific DNN and/or S-NSSAI is low or zero.

In addition, if a service consumer is SMF, the Observed SMCCE analytics can provide the following outputs:
1)
A list of UEs whose serving SMF reallocation is recommended. (This list may be same to a) or include UE(s) that does not belong to any of a), b) and c).); and
2)
A list of candidate SMFs that can be target SMFs for SMF reallocation.
The request by the service consumer includes mainly the following parameters:

-
Analytics ID = "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 period over which the statistics or prediction are requested, either in the past or in the future.
Additionally, the input parameters described in clause 6.1.3 of TS 23.288 [5] can be appropriately used for the request.
NWDAF collects the UE data related to Session Management Congestion Control Experience from UE via AMF and/or from UE Data Storage (e.g. UDR, NWDAF acting as Data Storage Function) in order to calculate and provides statistics and predictions on the observed Session Management Congestion Control Experience to a consumer NF.
To derive 2) above, NWDAF can use NF load analytics as defined in clause 6.5 of TS 23.288 [5] with target NF type = SMF and a specific S-NSSAI.
6.z.2
Input Data
For the purpose of SMCCE analytics, the NWDAF collects the UE Data as listed in Table 6.z.2-1.
Table 6.z.2-1: UE Data collected by NWDAF for SMCCE analytics
	Information
	Description

	UE ID
	SUPI

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

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

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

	  > Start time of data collection
	Start time of data collection

	  > End time of data collection 
	End time of data collection

	> Transmitted SM NAS request (1..max)
	Information on SM NAS messages that UE transmits to SMF 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 UE transmits SM NAS message to SMF

	  > Received SM NAS reject/command with 

backoff timer (1..max)
	Information on SMCC applied to UE for PDU Session

	>> Type of SM NAS reject/command
	A type of SM NAS message with backoff timer received by UE (e.g. PDU Session Establishment Reject, PDU Session Modification Reject, PDU Session Release Command, etc)

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

	>> Received backoff timer
	A value of received backoff timer 

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


The UE collects UE Data related to SMCC experience for all PDU Sessions as listed in Table 6.z.2-1 and provides the collected UE Data to the AMF, e.g. periodically, when the AMF requests to provide it, the collected data reaches the maximum number, etc.
6.z.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.z.3-1 for statistics and Table 6.z.3-2 for predictions.

Table 6.z.3-1: SMCCE statistics

	Information
	Description

	List of SMCCE Analytics (1..max)
	

	  > DNN (NOTE)
	DNN that SMCC is applied

	  > S-NSSAI (NOTE)
	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

	  > Information on SMF reallocation (Optional)
	Information regarding SMF reallocation

	    >> List of UEs
	A list of UEs whose serving SMF reallocation is recommended (SUPI is used to identify UE)

	>> List of candidate SMFs
	A list of candidate SMFs that can be target SMFs for SMF reallocation (SMF ID is used to identify SMF)

	NOTE:
For each list of SMCCE Analytics, DNN or S-NSSAI is included.


Table 6.z.3-2: SMCCE predictions

	Information
	Description

	List of SMCCE Analytics (1..max)
	

	  > DNN (NOTE)
	DNN that SMCC is applied

	  > S-NSSAI (NOTE)
	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

	  > Information on SMF reallocation (Optional)
	Information regarding SMF reallocation

	    >> List of UEs
	A list of UEs whose serving SMF reallocation is recommended (SUPI is used to identify UE)

	>> List of candidate SMFs
	A list of candidate SMFs that can be target SMFs for SMF reallocation (SMF ID is used to identify SMF)

	> Confidence
	Confidence of the prediction.

	NOTE:
For each list of SMCCE Analytics, DNN or S-NSSAI is included.


6.z.4
Procedures

Figure 6.z.4-1 shows the procedure for Analytics for Session Management Congestion Control Experience using UE Data.
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Figure 6.z.4-1: Analytics for Session Management Congestion Control Experience using UE Data
1.
The SMF requests to analytics information on "Session Management Congestion Control Experience" provided by NWDAF.

The parameters included in the request are described in clause 6.z.1.

The NWDAF performs step 2 and/or step 3. Steps 4 to 7 are following steps of step 3.
2.
The NWDAF collects UE Data related to SM Congestion Control Experience from UE Data Storage (e.g. UDR, NWDAF acting as Data Storage Function).

3.
The NWDAF sends subscription requests to all the serving AMFs to collect UE Data related to SM Congestion Control Experience if it has not subscribed such data. 

If the NWDAF obtains required UE Data for some UEs in step 2, the NWDAF does not perform step 3 for those UEs.
4.
The AMF requests the UE to provide UE Data related to SM Congestion Control Experience.
5.
The UE provides the collected UE Data related to SM Congestion Control Experience to the AMF.
6.
The AMF provides the collected UE Data to the NWDAF.
7.
The AMF stores the collected UE Data to UE Data Storage.
8.
The NWDAF can decide to include information on SMF reallocation to the analytics, e.g. because the SMF requested this information in step 1, based on the number of UEs served by the SMF, etc. In this case, the NWDAF derives SMF load analytics by using NF load analytics as defined in clause 6.5 of TS 23.288 [5] with target NF type set to SMF and a specific S-NSSAI.
9.
With the data obtained in step 2 and/or step 6, and optionally with the SMF load analytics derived in step 8, the NWDAF derives requested analytics.
10.
The NWDAF provides the analytics for Session Management Congestion Control Experience to the SMF.
11.
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.
12.
If information on SMF reallocation is included in the analytics, the SMF requests SMF reallocation to the serving AMF for all UEs in the list of UEs whose serving SMF reallocation is recommended.

To request SMS reallocation, Namf_Communication_N1N2MessageTransfer service operation can be used with SMF Reallocation requested indication. Information on candidate SMFs can be introduced as a new parameter for this service operation.

Step 12 can be performed before step 11.
6.z.5
Impacts on services, entities and interfaces
Editor's note: This clause lists impacts to services and interfaces.
* * * * End of Changes * * * * 
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