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Introduction
Changes in r02:
-	In clause 6.x.4.2 changed the figure and removed procedures that are in scope of FS_enh_EC. The procedures start with a Consumer NF requesting analytics for Application Server Performance
-	Added an Editor’s Note stating that: The Consumer NF that requires Application Server Performance Analytics is FFS and will be determined according to the conclusions made for Key Issue#1 in the FS_enh_EC study - 

This solution addresses Key Issue 16 on optimising edge computing services.

[bookmark: _Hlk40793617]As part of the Edge Computing work in SA2, the scope is to facilitate the 3GPP network to assist a UE in discovering an Application Server instance in an Edge Network. In such cases when an application client in the UE (client app) initiates an Application Server (server app) discovery the 3GPP network selects an Application Server instance (server app instance) in an Edge Network that is close to the location of the UE to ensure a low latency connection. However, this may not be always the case as at the time that the Application Server instance is selected the instance may have limited computing/network resources available due to serving a high number of UEs. Application Server instances that are not situated close to the UE may have more computing resources available at the time an application in the UE requests to discover an Application Server instance and thus offer better performance. This is illustrated in Figure 1, where the 3GPP network selects the server app instance of the EDN network in Location 1 because this is the closest to the UE, however, this server may provide an average latency (50ms) that is larger to average latency of an Application Server instance located at the EDN of Location 2 (10ms), which is not the closest to the UE’s present location.



Figure 1 - Selecting an Application Server instance in an EDN network

The solution leverages the NWDAF to provide performance analytics indicating a best Application Server instance at the location where a UE requests to discover an Application Server. The NWDAF collects performance data of Application Servers in each Edge Data Network and utilize this data to know the communication performance experienced by many UEs, in different locations, time of day etc. When the 3GPP network is required to select an Application Server instance, analytics from the NWDAF are used to determine the Application Server instance that provides the best performance at the time the UE requests to discover an instance at the UE's present location. This is illustrated in Figure 2.


Figure 2 - 3GPP network selecting the best application server instance at the UE location based on analytics from the NWDAF
The details of this solution are presented below, as part of the proposed changes to TR 23.700-91.

Proposal
It is proposed to include the following Solution in the eNA TR.

********************************  START OF CHANGES **************************************
[bookmark: _Toc23409916][bookmark: _Toc25416987][bookmark: _Toc25417342][bookmark: _Toc25417810][bookmark: _Toc25740477][bookmark: _Toc26861902]6	Solutions
[bookmark: _Toc22147504][bookmark: _Toc23409917][bookmark: _Toc25416988][bookmark: _Toc25417343][bookmark: _Toc25417811][bookmark: _Toc25740478][bookmark: _Toc26861903][bookmark: _Toc500949097][bookmark: _Toc20730727]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues
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[bookmark: _Toc23409918][bookmark: _Toc25416989][bookmark: _Toc25417344][bookmark: _Toc25417812][bookmark: _Toc25740479][bookmark: _Toc26861904]6.X	Solution for Key Issue 16: Selecting an Edge Application Server instance based on NWDAF analytics
6.X.1	Description
Editor's note:	Describe the solutions. (sub) clause(s) may be added to capture details, procedural flow etc.
As part of the Edge Computing work in SA2, the scope is to facilitate the 3GPP network to assist a UE in discovering an Application Server instance in an Edge Network. In such cases when an application client in the UE (client app) initiates an Application Server (server app) discovery the 3GPP network selects an Application Server instance (server app instance) in an Edge Network that is close to the location of the UE to ensure a low latency connection. However, this may not be always the case as at the time that the Application Server instance is selected the instance may have limited computing/network resources available due to serving a high number of UEs. Application Server instances that are not situated close to the UE may have more computing resources available at the time an application in the UE requests to discover an Application Server instance and thus offer better performance. This is illustrated in Figure 1, where the 3GPP network selects the server app instance of the EDN network in Location 1 because this is the closest to the UE, however, this server may provide an average latency (50ms) that is larger to average latency of an Application Server instance located at the EDN of Location 2 (10ms), which is not the closest to the UE’s present location.



Figure 6.x.1-1: Selecting an Application Server instance in an EDN network

The solution leverages the NWDAF to provide performance analytics indicating a best Application Server instance at the location where an application in the UE requests to discover an Application Server. The NWDAF collects performance data of Application Servers in each Edge Data Network and utilize this data to know the communication performance experienced by many UEs, in different locations, time of day etc. When the 3GPP network is required to select an Application Server instance, analytics from the NWDAF are used to determine the Application Server instance that provides the best performance at the time the UE requests to discover an instance at the UE's present location. This is illustrated in Figure 2.


Figure 6.x.1-2: 3GPP network selecting the best application server instance at the UE location based on analytics from the NWDAF

[bookmark: _Toc19106297][bookmark: _Toc27823110][bookmark: _Toc28866897][bookmark: _Toc30155543][bookmark: _Toc30155663][bookmark: _Toc31296404][bookmark: _Toc31361021][bookmark: _Toc31448746][bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc20730729][bookmark: _Toc23409920][bookmark: _Toc25416991][bookmark: _Toc25417346][bookmark: _Toc25417814][bookmark: _Toc25740481]6.X.2	Input Data
The performance data collected by an Edge Data Network are shown in the table below. The NWDAF interfaces with an AF in an EDN to collect performance data. A function in the EDN network measures the performance every time a UE establishes a communication session with an Application Server Instance in an EDN. For simplicity it assumed that this function additionally supports AF functionality.
NOTE: It is assumed that the EDN network implements functionality to measure the performance data of one or more applications deployed in an EDN.  

Table 6.X.2-1: Application Server Performance Data from EDN network 
	Information
	Source
	Description

	Application ID
	AF
	The application identity associated with the communication session of the UE when the measurement was made

	UE identifier
	AF
	IP address of the UE at the time the measurements was made

	UE location
	AF
	The location of the UE when the performance measurement was made

	Application Server Instance
	AF
	The IP address of the Application Server that the UE had a communication session when the measurement was made


	Performance Data
	AF
	The performance associated with the communication session of the UE with an Application Server that includes: Average Packet Delay, Average Loss Rate, Throughput.


	Timestamp
	AF
	A time stamp associated to the communication session of the UE



[bookmark: _Toc19106298][bookmark: _Toc27823111][bookmark: _Toc28866898][bookmark: _Toc30155544][bookmark: _Toc30155664][bookmark: _Toc31296405][bookmark: _Toc31361022][bookmark: _Toc31448747]6.X.3	Output Analytics
The NWDAF provides analytics for Application Server Performance shown in the following table.
Table 6.X.3-1: Application Server Performance Analytics
	Information
	Description

	Application ID
	Identifies the Application that a UE had a communication session with an Application Server etwork Slice for which analytics information is provided.

	Application Server Performance (1…n) 
	List of Application Servers with measured performance data.

	> Application Server Instance Address
	Identifies the Application Server Instance (IP address of the Application Server).

	> Performance of Application Server
	Performance of the Application Server over the Analytics target period.



[bookmark: _Toc28866899][bookmark: _Toc30155545][bookmark: _Toc30155665][bookmark: _Toc31296406][bookmark: _Toc31361023][bookmark: _Toc31448748]6.X.4	Procedures
6.X.4.1	Collecting performance data from EDN networks
The figure below shows the details on how the NWDAF collects performance data from each EDN network measuring the performance of UE communication sessions with each EDN.


Figure 6.x.4.1-1 - NWDAF collecting performance data from each EDN network
0.	The NRF contains domain names served by each NEF. The AF configures via the NEF a list of applications supporting the reporting of performance data of Application Server Instances.
NOTE:	Step 0b may be carried out based on configuration at NEF or based on a new API procedure defined between the AF and the NEF.
1.	The NWDAF is configured to collect performance data for an application. The NWDAF may be configured to collect performance data for an application when e.g. there is a Service Level Agreement between the network operator and application service provider or when the NWDAF is required to provide performance analytics for this application. 
2.	The NWDAF identifies the AF(s) that reports performance data for this application. Alternatively, the NWDAF may discover the NEF that interfaces with the AF(s) that reports performance data for this application. The NWDAF may retrieve this information from the NRF or may be requested as part of an Analytic request from a NF consumer.
3.	The NWDAF may interface with the NRF to obtain a list of NEFs that interface with one or more AFs reporting performance data for this application.
4.	The NWDAF subscribes with every AF that can provide performance data for the considered application. The subscription request contains an Event ID identifying the type of information to report (i.e. performance data), an identifier of the application, and additional parameters already specified in 3GPP TS 23.288, such as a target of event reporting (i.e. any UE) and Event Filter information (for example report performance data at a particular time of day).
5.	If the request goes via the NEF the NEF forwards the request to the appropriate AF in each EDN that the NEF can interface to (NEF registers domain names supported at the NRF).
6.	The NEF forwards the request to the AF(s)
7.	The performance measuring function in the EDN measures performance data every time an application client (client app) in the UE establishes a communication session (such as a TCP connection) with the Application Server Instance (server app instance) supporting the considered application.
8.	The performance measuring function in the EDN may get the UE location by sending a Location Report request to a Location Manager Server (see TS 23.434, clause 9.2.2). The Location Manager Server than asks the Location Management Client in the UE to provide its location
9.	After the communication session is completed the AF may report the performance data for this communication session to the NWDAF. Alternatively, in order to minimize the signalling between the AF and the NWDAF, the AF may send a single report to the NWDAF containing performance data for multiple communication sessions.
	In addition to the performance data the AF report the UE IP address, the address/ID of the edge application server instance hosting the application, a timestamp denoting when the performance was measured and an identifier for the application. The report may be sent to the NWDAF via the NEF.

6.X.4.2	NWDAF providing analytics indicating a best application server instance
The following figure describes how analytics provided by the NWDAF assist the 3GPP network to select an optimal Application Server instance when an Application Client in the UE requests to discover an Application Server Instance.


Figure 6.x.4.2-1 - NWDAF deriving analytics for Application Server Instance performance
0.	The NWDAF collects performance data of communication sessions with Application Server Instances each one associated with an Application from multiple EDN network as described in Figure 6.x.4.1-1.


1. A Consumer NF in the 3GPP network is triggered to determine an Application Server Instance for an Application.

2.	The Consumer NF sends a request to the NWDAF to receive analytics of performance of server app instances hosted at an EDN at the UE location. The request also includes a requested time which denotes a request to provide statistical data of application server instance performance in the past at the time the UE request is received. The NF may query the NRF to determine the NWDAF providing analytics at the UE location.
3.	A request for Analytics is sent to the NWDAF. The request includes an Analytic ID identifying the type of analytics required (i.e. server app performance), the location of the UE where the performance data are requested and optional filters such as time of day.
4.	The NWDAF derives performance analytics for the considered application taking into account the present UE location and the requested time of the day. 
5.	The NWDAF reports analytics containing a list of one or more Application Server Instances and associated statistical performance data 
[bookmark: _Hlk42066759]Editor's Note: The Consumer NF that requires Application Server Performance Analytics is FFS and will be determined according to the conclusions made for Key Issue#1 in the FS_enh_EC study.




6.X.5	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
NWDAF:
-	Collecting performance data of Application Server Instances from each EDN
-	Deriving Analytics containing a list of Application Server Instances and associated performance data at the requested UE location and time of day.


******************************** END OF CHANGES **************************************
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