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1. Discussion
This solution addresses key issue X and addresses the following:

-
What data can be provided by the UE directly to the NWDAF

-
What analytic information can the NWDAF derive based on the information provided by the UE

-
How other NFs can use the NWDAF derived UE analytic information.
Currently, the solutions in the FS_eNA TR specify that any UE-related analytic information is collected by the NWDAF indirectly, i.e., either from the AMF for any UE location related information, or from the RAN based on information collected by OAM analytic functions. A solution is proposed that complements the "indirect" solutions allowing the NWDAF to collect analytic information with better granularity and thus derive statistical data with better confidence.
What information can the UE provide directly to the NWDAF that is not available from other NFs?

The NWDAF collects location-related information from the AMF. Such location information is available at the AMF only when the UE is in Connected state hence the statistical data derived by the NWDAF will be only taking into account location information when the UE is active.

A UE can remain in IDLE mode for a long period of time, hence any mobility of the UE during IDLE mode will not be visible at the NWDAF and thus will not be taken into account when deriving statistical related data for UE location. 

A UE can track its location irrespective of its state hence any related mobility of the UE when in IDLE mode can be collected at the UE and reported to the NWDAF using the procedure defined for UE Driven Analytics.
Observation 1: UE can provide additional location related information to the NWDAF by collecting location data when the UE is in IDLE mode. 

What analytic information can the NWDAF derive based on the information provided by the UE

The NWDAF uses the UE location information from the AMF (location information in connected State) and directly from the UE (location information in IDLE) to derive more accurate statistical prediction of the UE location.

Such mobility prediction can be used by other NFs to:

· Optimise the registration area management, as described in Solutions 4, 7
· Optimise mobility managements (e.g. handover optimisations) as described in Solutions 7, 10

· Optimising the connection management as specified in solution 22.

· Paging optimisation by determining that a UE is usually IDLE at a specific cell (with cell id X) at a specific day of time. In such case the AMF may page the UE only in one cell instead of paging all the cells within a Registration Area.
· Determine when UE is expected to be within an LADN area. In such a case the network may release any LADN PDU sessions if the NWDAF derives that the UE will not be in an LADN area at a specific day of time.
Observation 2: When the NWDAF collects UE location information from the AMF (location information in connected State) and the UE (location information in IDLE) the NWDAF can derive statistical data related to UE location/mobility with better confidence.
How the UE provide analytic data to the NWDAF

The UE does not send usage data in real-time. Rather, such data is internally collected in the UE and is sent to the NWDAF in batches (e.g. every X hours). It is up to the UE implementation how often the UE provides such usage data.

Examples of usage data provided by the UE can be the following:

-
Report duration: 10:35am – 11:35pm

-
Visited cells: (Cell-1, entry time, exit time), (Cell-2, entry time, exit time), …
-
Location: (X1, Y1, Z1 @ 10:36am), (X2, Y2, Z2 @ 11:14am)

The UE can provide the “Location information in IDLE mode” by using a control plane procedure as specified in Solution 16 or via a user plane procedure as specified in Solution 15 in TR 23.791.

2. Proposal

The following solution is proposed to be added on TR 23.791 v1.1.0
* * * First Change * * * 

6.X
Solution X: NWDAF collecting analytic information directly from UE
6.X.1
Description

6.X.1.1
General
This solution addresses key issue X and addresses the following:

-
What analytic data can be provided by the UE directly to the NWDAF

-
What analytic information can the NWDAF derive based on the information provided by the UE

-
How other NFs can use the NWDAF derived UE analytic information.

The solutions in the FS_eNA TR specify that any UE-related analytic information is collected by the NWDAF indirectly, i.e., either from the AMF for any UE location related information, or from the RAN based on information collected by OAM analytic functions. A solution is proposed that complements the "indirect" solutions allowing the NWDAF to collect analytic information with better granularity and thus derive statistical data with better confidence.

The NWDAF collects location-related information from the AMF. Such location information is available at the AMF only when the UE is in Connected state hence the statistical data derived by the NWDAF will be only taking into account location information when the UE is active.

A UE can remain in IDLE mode for a long period of time, hence any mobility of the UE during IDLE mode will not be visible at the NWDAF and thus will not be taken into account when deriving statistical related data for UE location. 

A UE can track its location irrespective of its state hence any related mobility of the UE when in IDLE mode can be collected at the UE and reported to the NWDAF using the procedure defined for UE Driven Analytics.

6.X.1.2
UE sending IDLE related location information directly to the NWDAF

Examples of usage data provided by the UE can be the following:

-
Report duration: 10:35am – 11:35pm

-
Visited cells: (Cell-1, entry time, exit time), (Cell-2, entry time, exit time), …

-
Location: (X1, Y1, Z1 @ 10:36am), (X2, Y2, Z2 @ 11:14am)

The UE does not send usage data in real-time. Rather, such data is internally collected in the UE and is sent to the NWDAF in batches (e.g. every X hours). It is up to the UE implementation how often the UE provides such usage data.

6.X.1.3
Usage of IDLE related location information by other NFs
The NWDAF uses the UE location information from the AMF (location information in connected State) and directly from the UE (location information in IDLE) to derive more accurate statistical prediction of the UE location.

The NWDAF output that provide mobility prediction based on combining UE location information reported from the AMF (when UE is in CONNECTED state) and the UE (when the UE is in IDLE state) can be used by other NFs to:

· Optimise the registration area management, as described in Solutions 4, 7

· Optimise mobility managements (e.g. handover optimisations) as described in Solutions 7, 10

· 
· Paging optimisation by determining that a UE is usually IDLE at a specific cell (with cell id X) at a specific day of time. In such case the AMF may page the UE only in one cell instead of paging all the cells within a Registration Area.

· 
6.X.1.4
Method to provide IDLE related location information to the NWDAF

The UE can provide the “Location information in IDLE mode” by using a control plane procedure as specified in Solution 16 or via a user plane procedure as specified in Solution 15 in TR 23.791.

6.X.2
Impacts on Existing Nodes and Functionality
Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.
6.X.3
Solution Evaluation

Editor's note:
Use this clause for evaluation at solution level.

* * * End of Changes * * * 
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