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Abstract of the contribution: Solution to key issue #3 relying on reuse of exposure with bulk subscription and NWDAF collecting data from UDR
Introduction

One of the NWDAF functionality will be to collect data from 5GC NF (see Key issue 3: Interactions with 5GS NFs/AFs for Data Collection), and there are some solutions already documented in TR 23.791 relying on existing Event Exposure services to collect data, e.g. solution 14 "Data Collection from NFs via NF Event Exposure services". Reusing existing NF Event Exposure services seems a good approach.
Exposure with bulk subscription was introduced in stage 2 in Rel-15:

"When the NEF performs bulk subscription (subscribes for any UE (i.e. all UEs), group of UE(s) (e.g. identifying a certain type of UEs such as IoT UEs)), it subscribes to all the NFs that provide the necessary services (e.g. In a given PLMN, NEF may subscribe to all AMFs that support reachability notification for IoT UEs). Upon receiving bulk subscription from the NEF, the NFs store this information. Whenever the corresponding event(s) occur for the requested UE(s) as in bulk subscription request, NFs notify the NEF with the requested information."
Since NWDAF will collect and analyse data for several UEs, reusing bulk subscription should be considered as a solution for collecting data. Once NEF updates UDR with information from NF exposed events, the information can be accessed by NWDAF directly for data collection and analysis. One advantage is that the NWDAF does not need to determine which NF instance serves a UE (or UEs) of interest, it just needs to contact UDR for this UE (these UEs) and it will get all data stored there for different NF exposed events. The NWDAF can also possibly apply filters to collect only information of interest.
It should be noted that stage 2 already allows the use of network exposure for analytics, as per TS 23.502 subclause 6.2.5:

"-
The Network Exposure Function receives information from other network functions (based on exposed capabilities of other network functions). NEF stores the received information as structured data using a standardized interface to a Unified Data Repository (UDR). The stored information can be accessed and "re-exposed" by the NEF to other network functions and Application Functions, and used for other purposes such as analytics."
In order for NWDAF to be able to build statistics and predictions, NWDAF would need to collect information over a period of time. This requires UDR to keep history of events exposed by NFs.
Proposal

It is proposed to update TR 23.791 as follows.

CHANGE – ALL TEXT IS NEW
6.X
Solution X: Exposure with bulk subscription and NWDAF collecting data from UDR
6.X.1
Description

6.X.1.1
General
This is a solution to Key Issue #3: Interactions with 5GS NFs/AFs for Data Collection.

This solution reuses exposure with bulk subscription as defined in Rel-15 in TS 23.502 subclause 4.15.3.2.4, combined with the feature that NWDAF retrieves collected data from UDR directly via existing Nudr services.
Editor's note:
Whether the solution can be translated into a solution with NWDAF doing bulk subscription directly to Event Exposure services from 5GC NFs, or to a solution with NFs reporting directly to NWDAF after NEF subscribed to NF events on behalf of NWDAF, is FFS.
6.X.1.2
Procedures
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Figure 6.X.1.2-1: Exposure with bulk subscription and NWDAF collecting data from UDR
1. NEF registers with the NRF for any newly registered NF along with its NF services.
2.
When an NF instantiates, it registers itself along with the supported NF services with the NRF.

3.
NRF acknowledges the registration.
4.
NRF notifies the NEF with the newly registered NF along with the supported NF services.

5.
NWDAF 1 subscribes to notification to data modified in the UDR. The events can be changes on existing data, addition of data. The events can be related to specific data subset(s), either for a single UE, group of UE(s) (e.g. identifying a certain type of UEs such as IoT UEs) or any UE.

6.
NEF evaluates the NF and NF services supported against the pre-configured events within NEF. Based on that, NEF subscribes with the corresponding NF either for a single UE, group of UE(s) (e.g. identifying a certain type of UEs such as IoT UEs), any UE. NF acknowledges the subscription with the NEF.

7 - 8.
When the event trigger happens, NF notifies the requested information towards the subscribing NEF along with the time stamp. NEF stores the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate. UDR shall maintain history for information, i.e. UDR shall not erase similar type of information which was stored earlier.
9. If step 5 was performed by NWDAF 1, the update of UDR in previous step triggers a notification towards NWDAF 1.

10.
Any NF can request analytics information to NWDAF 1.

11.
NWDAF 1 directly interrogates UDR for any relevant data needed to build analytics as requested in step 10. The request can be for specific data, or related to specific data subsets, either for a single UE, group of UE(s) or any UE. NWDAF 1 may also specify a time period in the request, in which case the answer from UDR will contain the requested information for timestamps belonging to the requested time period.
12.
Based on data received in step 11b, NWDAF 1 can build analytics and provide them to the requesting NF.
13a-b.
NWDAF 2 may also query UDR for some data to provide analytics or predictions to other NFs.
6.X.2
Impacts on Existing Nodes and Functionality
UDR stores the history of the various events received, which allows multiple NWDAFs in the PLMN to access the data.
NWDAF is a consumer of Nudr_DM service (query, subscribe, unsubscribe and notify service operations).

Nudr_DM service operations enhanced to allow query and subscription for a group of UEs or for any UEs.
Nudr_DM_Query service enhanced to add a time or period parameter as key for the query. If no value is provided, regular Rel-15 behaviour applies, i.e. UDR will provide the last value stored.
6.X.3
Solution Evaluation

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