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***** start of the change *****
6.8
User Data Congestion Analytics

6.8.1
General

The NWDAF can provide user data congestion related analytics, in the form of statistics or predictions or both, to another NF. User Data Congestion related analytics can relate to congestion experienced while transferring user data over the control plane or user plane. A request for user data congestion analytics relates to a specific area or to a specific user. If requestor provides a UE ID, the NWDAF determines the area where the UE is located at the time of request. The NWDAF then collects measurements per cell and uses the measurements to determine user data congestion analytics.

When a one-time report of user data congestion analytics is desired, the requesting NF invokes the Nnwdaf_AnalyticsInfo service. When continuous reporting of user data congestion analytics is desired, the requesting NF invokes the Nnwdaf_AnalyticsSubscription service.

The request for user data congestion related analytics indicates the location area information where congestion related analytics is desired or indicates a UE Identity that can be used by the NWDAF to determine the location area information where congestion related analytics is desired. The request indicates whether user data congestion statistics, predictions, or both are desired. The type of analytics is set to user data congestion analytics for transfer over the user plane, for transfer over the control plane, or for both. When the requestor subscribes to user data congestion related analytics, it may indicate a threshold and the NWDAF will provide analytics to the requestor when the congestion level crosses the threshold.

6.8.2
Input data

The detailed information collected by the NWDAF is defined in Table 6.8.2-1.

Table 6.8.2-1: Service Data from the NF related to User Data Congestion Analytics

	Information
	Source
	Description

	UE Location
	AMF
	UE location information that maybe provided to the NWDAF when the NWDAF is used derive the Area of Interest.

	AMF ID
	UDM
	The AMF ID to be used for obtaining the UE’s location.

	Performance Measurements
	OAM
	Performance Measurements that will be used by the NWDAF to determine congestion levels. Performance Measurements are related to information transfer over the user plane and/or the control plane (e.g. UE Throughput, DRB Setup Management, RRC Connection Number, PDU Session Management, and Radio Resource Utilization as defined in TS 28.552 [8]).

	Change of the UE presence in the Area Of Interest
	AMF
	Change of UE presence in the Area of Interest is used to record the number of times and duration that a UE enters or leaves the Area of Interest over a specific period of time, and maybe provided to the NWDAF to derive UE presence pattern.


Editor’s note:
The exact performance measurements (or KPIs) that are collected from the OAM need to be coordinated with SA5.

6.8.3
Output analytics

The NWDAF outputs the user data congestion analytics for transfer over the user plane, for transfer over the control plane, or for both. The output may consist of statistics, predictions, or both. The detailed information provided by the NWDAF is defined in Table 6.8.3-1.

Table 6.8.3-1: User Data Congestion Analytics 
	Information
	Description

	Area of Interest
	A list of TAI or Cell IDs

	Analytics
	

	 >Type
	User Plane or Control Plane

	 >Applicable Time Window
	The time period that the analytics applies to

	 >Network Status Indication (NSI)
	Congestion Level

	 > UE presence pattern 
	UE presence pattern of a specific UE or list of UEs in the Area of Interest


NOTE:
When the output analytics consist of predications and the NWDAF uses a UE Identity to determine the location area information, the predications are associated with the UE's location at the time of the request. 
6.8.4
Procedures

6.8.4.1
Procedure for one-time or continuous reporting of analytics for user data congestion in a geographic area

The procedure as depicted in Figure 6.8.4.1-1 is used by an NF to retrieve congestion analytics for a specific geographic area. The procedure can be used to request a one-time or continuous reporting of congestion analytics.
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Figure 6.8.4.1-1: Procedure for one-time or continuous reporting of analytics for congestion in a geographic area

For one-time reporting:

1.
The NF sends Nnwdaf_AnalyticsInfo_Request to NWDAF, indicating request for analytics for congestion in a specific location. The NF can request statistics or predictions or both. The type of analytics is set to user data congestion analytics for transfer over user plane, control plane, or both, the target for analytics is set to a location (e.g. ECGI, TA).
2-3. If the request is authorized, and in order to provide the requested analytics, the NWDAF may request the congestion status for the requested location from OAM services following the data collection from OAM procedure as captured in 6.2.3.2. If the NWDAF already has information about the congestion status for the requested location, these steps are omitted.

Editor's note:
The exact SA5 service used is FFS.

4.
The NWDAF derives requested analytics.

5.
The NWDAF provides the analytics for congestion to the NF.

For continuous reporting:

6.
The NF sends Nnwdaf_AnalyticsSubscription_Subscribe Request to the NWDAF, indicating request for analytics for congestion in a specific location (e.g. ECGI, TA), possibly with thresholds. The NF can request statistics or predictions or both. The type of analytics is set to user data congestion analytics for transfer over user plane, control plane, or both.
7-8. The NWDAF subscribes to OAM services following the data collection from OAM procedure as captured in 6.2.3.2 to get the user data congestion status for the requested location, possibly providing congestion level thresholds.

Editor's note:
The exact SA5 service used is FFS.

9.
The NWDAF derives requested analytics.

10.
The NWDAF provides the analytics for congestion to the NF.

11.
A change of user data congestion status corresponding to crossing a threshold set by the NWDAF is detected by OAM and notified to NWDAF.

12.
The NWDAF derives new analytics.

13.
The NWDAF provides a notification for analytics for the user data congestion to the NF.

6.8.4.2
Procedure for one-time or continuous reporting of analytics for user data congestion for a specific UE

The procedure as depicted in Figure 6.8.4.2-1 is used by an NF to retrieve user data congestion analytics for a specific UE. The procedure can be used to request a one-time or continuous reporting of user data congestion analytics.
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Figure 6.8.4.2-1: Procedure for one-time or continuous reporting of analytics for congestion for a specific UE

For one-time reporting:

1.
The NF sends Nnwdaf_AnalyticsInfo_Request to NWDAF, requesting for analytics for user data congestion for a specific UE id. The NF can request statistics or predictions or both. The type of analytics is set to user data congestion analytics for transfer over user plane, control plane, or both, the target for analytics is set to UE id.
2-5. The NWDAF may already know the UE location. If not, the NWDAF checks the UE location by first retrieving the AMF serving the UE (steps 2-3) and then by interrogating the AMF about the UE location and .

6-7. The NWDAF requests the user data congestion status for the UE location from OAM services (as captured in 6.2.3.2). These steps are omitted if the NWDAF already has the information.

Editor's note:
The exact SA5 service used is FFS.

8.
The NWDAF derives requested analytics.

9.
The NWDAF provides the analytics for congestion to the NF.

For continuous reporting:

10.
The NF sends Nnwdaf_AnalyticsSubscription_Subscribe Request to the NWDAF. The NF can request for statistics or for predictions or for both. The type of analytics is set to user data congestion analytics for transfer over user plane, control plane, or both.
11.
The NWDAF determines the UE location, either via internal information or by applying the same steps as steps 2 to 5. The NWDAF then determines an area of interest.

12-13. The NWDAF subscribes to OAM services (as captured in 6.2.3.2) to get the user data congestion status for the UE location, possibly providing congestion level thresholds.

Editor's note:
The exact SA5 service used is FFS.

14.
The NWDAF derives requested analytics.

15.
The NWDAF provides the analytics for user data congestion status information to the NF.

16-17. The NWDAF subscribes to UE mobility event notification in order to be informed when the UE moves out of the area of interest (in order to define a new area of interest and request new information to OAM if the UE moves to a different area).

18.
A change of user data congestion status corresponding to crossing a threshold set by the NWDAF is detected by OAM and notified to NWDAF.

19.
The NWDAF derives new analytics.

20.
The NWDAF provides a notification for analytics for the user data congestion status information to the NF.

6.8.4.x
Procedure for one-time or continuous reporting of analytics for UE presence  for a specific UE in a geographic area
The procedure as depicted in Figure 6.8.4.x-1 is used by an NF to retrieve UE presence analytics for a specific UE in a geographic area. The procedure can be used to request a one-time or continuous reporting of UE presence analytics.
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Figure 6.8.4.x-1: Procedure for one-time or continuous reporting of analytics for UE presence for a specific UE in a geographic area
For one-time reporting:

1.
The NF sends Nnwdaf_AnalyticsInfo_Request to NWDAF, requesting for analytics for UE presence for a specific UE id in a geographic area. The NF can request statistics or predictions or both. The type of analytics is set to UE presence analytics for transfer over user plane, control plane, or both, the target for analytics is set to UE id.
2-5. The NWDAF checks the UE location and UE presence in the Area of Interest by first retrieving the AMF serving the UE (steps 2-3) and then by interrogating the AMF about the UE location and UE presence in the Area of Interest.

6-7. The NWDAF may request the UE presence data in the Area of Interest from OAM. These steps are omitted if the NWDAF already has the information from AMF.

Editor's note:
The exact SA5 service used is FFS.

8.
The NWDAF derives requested UE presence in the Area of Interest analytics.

9.
The NWDAF provides the analytics for UE presence pattern to the NF.

For continuous reporting:

10.
The NF sends Nnwdaf_AnalyticsSubscription_Subscribe Request to the NWDAF. The NF can request for statistics or for predictions or for both. The type of analytics is set to UE presence analytics for transfer over user plane, control plane, or both.
11.
The NWDAF checks the UE location and UE presence in area of interest, either via internal information or by applying the same steps as steps 2 to 5. 

12-13. The NWDAF may subscribe to OAM to get the UE presence data, These steps are omitted if the NWDAF already has the information from AMF.
Editor's note:
The exact SA5 service used is FFS.

14.
The NWDAF derives requested UE presence analytics.

15.
The NWDAF provides the analytics for UE presence pattern to the NF.
***** end of the change *****
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