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Abstract of the contribution: This paper proposes a new solution for KI#16 into TR 23.700-91.
1. Discussion
This paper proposes a new solution for resolving the following Use Case and Key Issue:
	5.1.6
Use Case #6: Supporting edge computing
5.1.6.1
Description

Edge computing can improve the quality and experience of services by allowing huge data volume with low latency and high efficiency. To support edge computing, 5GS introduced several enabling features for edge computing is introduced such as AF influence traffic routing, Local Area DN (LADN), Uplink Classifier (UL CL)/Branching point, and etc. During the rel-16 eNA study, a use case for edge computing has been studied under named "Use Case 7: NWDAF assisting 5G edge computing". Based on the use case, a key issue has derived to support the decision of SMF and PCF for UP path selection, under key issue was Key Issue 6: NWDAF assisting traffic routing. However, the analytic information had focused on only internal UP path configuration by SMF.

To enhance both edge computing and 5GS operations, NWADF can assist decisions and operations by providing network and service data analytics in advance. The benefits of this use case is to consider the followings; 1) User and service mobility, 2) service/application characteristics such as QoS/QoE, 3) optimal UP path, 4) various edge computing deployment scenario, and more. In order to support edge computing operations efficiently, 5GS could be evolved to support mobility management considering both UE and resource mobility /availability, traffic steering such as UPF selection considering DNAI characteristics, UP path change and optimization such as SMF's path allocation decision and SSC mode selection, and etc. Consequently, it can improve the quality of services of edge computing hosted.


	5.2.16
Key Issue #16: UP optimization for edge computing
5.2.16.1
Description

Edge computing enables to locate resources near the consumers to provide low latency and high data volume. In order to support tremendous services/applications running in edge computing efficiently, 5GC need to consider edge computing deployment and hosted application/service characteristics. In this context, it is necessary to consider 1) native edge service/application characteristics, 2) mobility of both UE mobility and service/application mobility, 3) the characteristics and performance of DN between UPF and edge computing, 4) edge computing infrastructure deployment. In order to support both 5GS and edge computing operations, the following issued could be studied:

-
What kind of analytics could be exposed to AF (edge computing) and internal NFs to improve UP optimization and support edge computing operations efficiently?

-
What kind of data should be collected by the NWDAF to provide analytics information to support edge computing?

-
How to assist UP path optimization considering DN characteristics?

NOTE:
the solutions of this key issue should be aligned with the agreements from FS_enh_EC.


2. Proposal
It is proposed to agree the following changes into TR 23.700-91.
* * * * Start of 1st Change * * * * 

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues

	Solutions
	Key Issues

	1
	11
	
	
	

	2
	4
	
	
	

	3
	15
	
	
	

	4
	12
	
	
	

	X
	16
	
	
	

	
	
	
	
	


* * * * Start of 2nd Change * * * * 

All texts are NEW
6.X
Solution #X: UE Presence Pattern analytics to support edge computing
6.X.1
Description

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.

NWDAF supporting UE Presence Pattern analytics shall be able to 
· collect UE mobility 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;

· collect LADN PDU Session related information from NF (e.g. SMF) and OAM; and
· perform data analytics to provide UE Presence Pattern statistics or predictions.

The service consumer may be a NF (e.g. 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.X.2
Input Data
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]. In addition, it shall be able to collect LADN service area information from NF (e.g. AMF) and OAM, and LADN PDU Session related information from NF (e.g. SMF) and OAM.

Table 6.X.2-1: UE Mobility information in LADN service area
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location

	Type Allocation code (TAC)
	AMF
	To indicate the terminal model and vendor information of the UE. The UEs with the same TAC may have similar mobility behavior. The UE whose mobility behavior is unlike other UEs with the same TAC may be an abnormal one.

	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.


Table 6.X.2-2: Service Data from AF related to UE mobility
	Information
	Description

	UE ID
	Could be external UE ID (i.e. GPSI)

	Application ID
	Identifying the application providing this information

	UE trajectory (1..max)
	Timestamped UE positions

	   >UE location
	Geographical area that the UE enters

	   >Timestamp 
	A time stamp when UE enters this area


Additionally, this solution needs the input on LADN service area information per DN, and LADN PDU Session information per DN.

Table 6.X.2-3: LADN service area information
	Information
	Source
	Description

	DNN
	AMF or OAM
	Data Network Name where PDU connectivity service is provided

	Service area
	AMF or OAM
	A set of Tracking Areas associated by a specific DN


Table 6.X.2-4: LADN PDU Session information
	Information
	Source
	Description

	DNN
	SMF
	Data Network Name associated for LADN service

	UP activation
	SMF
	Ratio of successful activation from PDU Session deactivation


6.X.3
Output 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 (e.g. SMF).

Table 6.X.3-1: 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.X.3-2: 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.X.4
Procedures
6.x.4.1
UE Presence Pattern Analytics Procedure 

Figure 6.x.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.x.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.X.5
Impacts on services, entities and interfaces
Editor's note:
This clause lists impacts to services and interfaces.
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:
- 
use LADN service area information and LADN PDU Session information with UE mobility related analytics  

- 
perform UE Presence Pattern statics and predictions
* * * * End of Changes * * * * 
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