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Abstract of the contribution: This pCR proposes to update Solution #47 for KI#16 with new Alternative. 
1 Proposal
For further clarification, this paper proposes to agree the following changes into TR 23.7000-91.
* * * * Start of 1st Change * * * *
6.47
Solution #47: UE Presence Pattern analytics to support edge computing

6.47.1
Description
6.47.1.1
Overview
The solution addresses Key Issue #16: UP optimization for edge computing. It supports the efficient UP resource usage in the edge computing, especially, in case of LADN, with UE Presence Pattern analytics.

As described in clause 5.6.5 of TS 23.501 [2], the SMF takes actions (e.g. release the PDU Session immediately or deactivate the user plane connection for the PDU Session with maintaining the PDU Session) based on operator's policy, with the notification about the UE Presence in LADN service area notified by AMF (i.e. IN, OUT, or UNKNOWN). This solution provides UE Presence Pattern analytics from NWDAF to SMF, and it may have an effect on operator's policy configured in SMF to support edge computing, especially LADN service.

For this, this solution proposes two alternatives:

-
Alternative#1: using a new Analytics ID called "UE Presence Pattern". 
-
Alternative#2: an extension of the existing analytics, "UE Mobility" defined in clause 6.7.2 of TS 23.288 [5].
6.47.1.2
Alternative #1: a new "UE Presence Pattern" analytics
NWDAF supporting UE Presence Pattern analytics shall be able to

-
collect UE mobility/presence related information in LADN service area from NFs (e.g. AMF, AF) and OAM;

-
collect LADN service area information from NF (e.g. AMF) and OAM;


-
perform data analytics to provide UE Presence Pattern statistics or predictions.

The service consumer may be a NF (i.e. SMF).

The consumer of these analytics may indicate in the request:

-
Analytics ID = "UE Presence Pattern".

-
The Target of Analytics Reporting can be a single UE, any UE, or a group of UEs.

-
Analytics Filter Information optionally containing:

-
Area of Interest;

-
S-NSSAI;

-
DNN.

-
An Analytics target period indicates the time period over which the statistics or predictions are requested.
6.47.1.3
Alternative #2: an extension of the existing UE Mobility analytics

The service consumer may be a NF (i.e. SMF). 

Regarding the parameters included in the request by the service consumer, the parameters described in clause 6.7.2 of TS 23.288 [5] are used with the following differences:

-
To indicate Area of Interest, LADN DNN can be used as the Analytics Filter Information.
6.47.2
Input Data

6.47.2.1
Alternative #1: a new "UE Presence Pattern" analytics
The NWDAF supporting data analytics on UE Presence Pattern shall be able to collect UE mobility information from OAM, 5GC and AFs, and service data from AF, as described in clause 6.7.2.2 of TS 23.288 [5]. Additionally, this solution collects the following inputs. 
Table 6.47.2.1-1: UE Presence information in LADN service area
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	
	
	

	
	
	

	
	
	

	
	
	

	UE Presence 
	AMF, SMF
	UE presence in LADN service area

	   >DNN
	
	Data Network Name associated for LADN service

	   >UE Presence [IN, OUT, UNKNOWN]
	
	UE Presence in LADN service area

	   >Timestamp 
	
	A time stamp when the AMF or SMF detects the UE is determined as this presence.



	
	

	
	

	
	

	
	

	
	

	
	




	
	
	

	
	
	

	
	
	



	
	
	

	
	
	

	
	
	


6.47.2.2
Alternative #2: an extension of the existing UE Mobility analytics
The input data described in clause 6.7.2.2 of TS 23.288 [5] can be used.
6.47.3
Output Analytics
6.47.3.1
Alternative #1: a new "UE Presence Pattern" analytics
The NWDAF supporting data analytics on UE Presence Pattern shall be able to provide UE Presence Pattern analytics on returning back LADN service area, to consumer NF (i.e. SMF).

Table 6.47.3.1-1: UE Presence Pattern statistics in LADN service area

	Information
	Description

	UE group ID or UE ID, any UE
	Identifies a UE, any UE, or a group of UEs 

	DNN
	Data Network Name associated for LADN service

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot (average and variance)

	  > UE Presence Pattern (1..max)
	Observed location statistics

	      >> Ratio
	Percentage on which UE, any UE, or UE group comes in a LADN service area again.


Table 6.47.3.1-2: UE Presence Pattern predictions in LADN service area

	Information
	Description

	UE group ID or UE ID, any UE
	Identifies an UE or, any UE, a group of UEs 

	DNN
	Data Network Name associated for LADN service

	Time slot entry (1..max)
	List of predicted time slots

	  >Time slot start
	Time slot start time within the Analytics target period

	  > Duration
	Duration of the time slot 

	  > UE Presence Pattern (1..max)
	Predicted UE Presence during the Analytics target period

	      >> Ratio
	Percentage on which the UE, any UE, or UE group may come in a LADN service area again.

	      >> Confidence
	Confidence of this prediction


6.47.3.2
Alternative #2: an extension of the existing UE Mobility analytics

The output data described in clause 6.7.2.3 of TS 23.288 [5] can be used.
6.47.4
Procedures

6.47.4.1
Alternative #1: UE Presence Pattern Analytics Procedure

Figure 6.47.4.1-1 shows the analytics procedure on UE Presence Pattern in LADN service area. The NWDAF can provide UE Presence Pattern related analytics in LADN service area, in the form of statistics or predictions or both, to another NF.
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Figure 6.47.4.1-1: "UE Presence Pattern in LADN service area" analytics provided to an NF
1.
The NF sends a request to the NWDAF for analytics on a specific UE, any UE, or a group of UEs, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service. The NF can request statistics or predictions or both. The type of analytics is set to UE Presence Pattern information. The NF provides the UE id or Internal Group ID in the Target of Analytics Reporting. Analytics Filter Information optionally contains LADN DNN, S-NSSAI, Area of Interest, etc.

2.
If the request is authorized, and in order to provide the requested analytics, the NWDAF may subscribe to events with all the serving AMFs for notification of location changes, and may subscribe to events with SMFs serving LADN PDU Session for notification of UE Presence Pattern in LADN service area.


The NWDAF subscribes the service data from AF(s) by invoking Naf_EventExposure_Subscribe service or Nnef_EventExposure_Subscribe (if via NEF).


The NWDAF collects UE mobility information and/or LADN related information from OAM, following the procedure captured in clause 6.2.3.2 of TS 23.288 [5].

NOTE:
The NWDAF determines the AMF serving the UE, any UE, or the group of UEs as described in clause 6.2.2.1 of TS 23.288 [5].


This step may be skipped when e.g. the NWDAF already has the requested analytics available.

3.
The NWDAF derives requested analytics.

4.
The NWDAF provide requested UE Presence Pattern analytics to the NF, using either the Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.

5-7.
If at step 1, the NF has subscribed to receive notifications for UE Presence Pattern analytics, after receiving event notification from the AMFs, AFs and OAM subscribed by NWDAF in step 2, the NWDAF may generate new analytics and provide them to the NF.

If a service consumer is SMF, the UE Presence Pattern analytics can be used to make decision how to handle LADN PDN Session, when informed that the UE Presence Pattern in a LADN service area is OUT, i.e. release the PDU Session immediately, or deactivate the user plane connection for the PDU Session with maintaining the PDU Session.
6.47.4.2
Alternative #2: an extension of the existing UE Mobility analytics

The procedures described in clause 6.7.2.4 of TS 23.288 [5] can be used with SMF as a consumer NF.
Additionally, Analytics Filter Information contains LADN DNN to indicate Area of Interest.

6.47.5
Impacts on services, entities and interfaces

6.47.5.1
Alternative #1: a new "UE Presence Pattern" analytics
SMF:

-
get information from NWDAF to make decision how to handle LADN PDN Session, when informed that the UE Presence Pattern in a LADN service area is OUT, i.e.:

(1)
release the PDU Session immediately; or

(2)
deactivate the user plane connection for the PDU Session with maintaining the PDU Session.

NWDAF:


-
perform UE Presence Pattern statics and predictions.

6.47.5.2
Alternative #2: an extension of the existing UE Mobility analytics

SMF:

-
get information from NWDAF to make decision how to handle LADN PDN Session, e.g. when the UE mobility statistics or predictions indicate UE Presence in LADN service area the SMF can:
(1)
release the PDU Session immediately; or

(2)
deactivate the user plane connection for the PDU Session with maintaining the PDU Session.

Existing UE Mobility analytics 
-
extending usage of Area of Interest.as Analytics Filter Information (i.e. using LADN DNN as Area of Interest)
* * * * End of Changes * * * * 
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