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Abstract: This contribution proposes a new Key Issues under the work task about “Rel.16 NWDAF feature enhancements” on how to minimize load on determining 5G entities serving an area of interest.
1. Discussion

One of the issues to be discussed in Rel. 17 is enhancements to rel. 16 NWDAF features. Within such enhancements, there is the issue on minimization of load on data collection In Rel. 17, with focus on supporting real time NWDAF communications. 

Nevertheless, the issue of minimization of data collection have not been properly addressed in Rel. 16, despite the need for real or near real time communication. In Rel. 16, load for data collection is generated when NWDAF has to:

· Perform pre-data collection for determine the NFs serving UEs (Clause 6.2.2.1, Table 6.2.2.1-2: NF Services consumed by NWDAF to determine which NF instances are serving a UE). In this case, NWDAF has to first consume services of NF such as UDM, UDR, NRF to determine the NF serving UEs and thus in a second step trigger the collection of the actual data from the serving NFs
· Perform raw data collection by: subscribing to events from NFs to collect the raw data (e.g., events exposed by AMF, SMF);  consuming services from OAM related to PM (Performance Management, Fault Management)

The mechanisms defined in Rel. 16 for pre-data collection are focused on determining NFs serving UEs. However, the following issue was not addressed:

Certain analytics ID such as Service Experience (Clause 6.4) and User data congestion in a geographic area (Clause 6.8.1) require specific information on NFs, Applications, or network measurements (e.g., from Cells and/or TAs) and can be requested for an “area of interest” (i.e., list of TAIs and/or Cell IDs) and set to “any UE”. 
Problem: How does NWDAF discovers the NFs serving an “area of interest” without being related to any specific UE and at the same time minimizing the load of pre-data collection? 

· In this case, NWDAF is required to have a mapping of the tuple “(NFs, TAs, Cells ID, network slices)” in order to properly trigger the data collection in the specific area of interest. 
With current 5GS mechanisms, we have the following limitations:
· Option 1: NWDAF subscription to event Location Events from UDM or AMF as well as AMF Location information service (as defined in 3GPP TS 23.502 V16.1.1)
· UDM and AMF expose via event exposure information about UE location, as well as AMF offer the service to tracking UE location, for instance, in terms of Cells, TA, Geodetic Location as defined in TS 23.502 Clause 5.2.2.5. This information exposed by UDM/AMF allow for the mapping of individual and/or groups of UEs to Cells and/or TAs. 
· For NWDAF to have the mapping of all Cell ID mapped to TAs, NWDAF must subscribe to all UDM/AMF to consume the events of “any UE”. Therefore, increasing the load of pre-data collection. 
· Via UDM, NWDAF would also be capable of discovering the NFs that are serving a given UE. However, it has the following limitation of forcing NWDAF to subscribe to updates in the context of “any UE”, thus increasing the load of data collection. 
· Option 2: NWDAF subscription to NRF status updates in NF profiles
· Certain NF Profiles, such as AMF, SMF in NRF contain the list of TAIs they are associated with; as well as list of S-NSSAIs and NSIs associated with such NFs. Thus NWDAF could subscribe to NRF services to receive updates in NF profiles of such NF Types. 

· Nevertheless this NF Profile information is not complete, because the TAI information does not contain any information of the Cells associated with the TAI (as described in 3GPP TS 29.571); 

· In addition, this type of usage of NRF services would lead to increase the load of data collection and waste of resources because:
· For any update in NF Profile (TS 23.502, Clause 5.2.7.2.5) NWDAF would be notified.

· Updates on Load, or capacity (2 NF profile parameters of any NF) can change dynamically over time and can be used for the NF selection (e.g., TS 23.501 Clause 6.3.2 and 6.3.5). For every change in any of these parameters related to the NF Types that NWDAF subscribed at NRF, NWDAF will receive a notification; but as long as the TAI or S-NSSAIs of such NFs did not change, such information with a change in the capacity or load might be useless for NWDAF. 
Based on the above listed issues, we propose to include under the work task about “Rel.16 NWDAF feature enhancements” the key issue on how to minimize load on determining 5G entities serving an area of interest. 
2. Proposal
This contribution proposes the following clause for FS_eNA_Ph2 TR to include the Key Issue.
* * * * First change * * * *

Key Issue Y: Determining 5G entities serving an area of interest
X.Y.1
General Description
In Rel. 16, load for data collection is generated when NWDAF has to:

· Perform pre-data collection for determine the NFs serving UEs (Clause 6.2.2.1, Table 6.2.2.1-2: NF Services consumed by NWDAF to determine which NF instances are serving a UE). In this case, NWDAF has to first consume services of NF such as UDM, UDR, NRF to determine the NF serving UEs and thus in a second step trigger the collection of the actual data from the serving NFs
· Perform raw data collection by: subscribing to events from NFs to collect the raw data (e.g., events exposed by AMF, SMF); consuming services from OAM related to PM (Performance Management, Fault Management)

The NWDAF features defined in Rel. 16 for pre-data collection are focused on determining NFs serving UEs. However, certain analytics ID such as Service Experience (Clause 6.4) and User data congestion in a geographic area (Clause 6.8.1) require specific information on NFs, Applications, or network measurements (e.g., from Cells and/or TAs) and can be requested for an "area of interest" (i.e., list of TAIs and/or Cell IDs) and set to "any UE". 
Rel. 16 features do not efficiently support NWDAF determining the 5G entities (i.e., NFs, UEs, Cells, TAs, etc) per area of interest, i.e., without being specific to UE(s). 

This key issue shall study the mechanisms to enhance NWDAF features to support determining 5G entities serving an area of interest investigating the following problems:
· What are the existing techniques or possible new techniques to discover 5G entities in an area of interest?
· What would be the criteria to choose the best technique (network load, information availability, etc)?
· Whether and which NFs in 5GS would require enhancements to support the selected technique? 

X.Y.2
Requirements
- 
NWDAF shall be able to collect information about 5G entities (e.g., NFs, UEs, Slices, etc.) serving an area of interest.

-  The 5GC shall be able to minimize the load for determining 5G entities serving an area of interest.
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