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Abstract: this tdoc propose a solution to Key Issue #2: Multiple NWDAF instances.
1. Discussion
In order to support multiple NWDAFs, the following questions needs to be studied:

-
Study scenarios where deployment of multiple NWDAFs (or NWDAF instances) is beneficial.

-
Study whether there is a need for architectural and functional changes for the support of multiple NWDAF Instances in one PLMN, including hierarchies, roles and inter-NWDAF instance cooperation.

-
Do the current analytics types, input/output data analytics and / or procedures covered by eNA (Rel-16) [1] require any enhancements/extensions?

-
Study whether data collection and/or analytics generation can be enhanced in multiple NWDAFs case.

When multiple NWDAF instances are deployed, the instance may be a dedicated NWDAF (usually as a central NWDAF) or a logic NWDAF combined with other NFs (usually as distributed NWDAFs). There is a deployment example shown in Figure 1. 
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Figure 1  An example of deployment of multiple NWDAF instances
Since NWDAF has no knowledge about NF application logic, the NWDAF may use collected data only for statistical purpose. The NWDAF co-locating with other NFs may collect and process the raw data from NFs efficiently and timely. It may store the processed data. When an NWDAF providing analytics service, it requests to collect data from NFs for model training and analytics. The NWDAFs co-locating with NFs are able to provide not only current data on behalf of the NFs, but also historical processed data immediately. Thanks to the processed data, training and analytics progress speed up significantly.
A 5GC NF co-locating with NWDAF may inform other NWDAFs that it can provide processed data through extensions of NWDAF profile. The extensions are transparent to NWDAF service consumers. Therefore, the discovery mechanism will be compatible with R16 [1]. 
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2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
1st change of TR 23.700-91
6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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2nd change of TR 23.700-91
6.X
Solution for Key Issue #2: Inter-NWDAF instance cooperation based on NWDAF profile

6.X.1
Description

6.X.1.1
General

NWDAF instance may co-locate with 5GC NFs or be a logic component of 5GC NF instance. The NWDAF instance may collect and process the raw data from the 5GC NFs. The co-locating NWDAF instance provides processed data on behalf of the 5GC NFs when other NWDAF instances collect data from the 5GC NFs. 
The 5GC NF co-locating with NWDAF instance adds NF instance ID into the NWDAF profile and registers to NRF.

NWDAF instance queries NRF the profiles of other NWDAF instances. Based on the profiles, it finds other NWDAF instances providing processed data of 5GC NFs for analytics.

6.X.1.2
Procedures
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Figure 6.x.1.2-1: Procedures for cooperation between NWDAF instances
1. The NWDAF queries NRF and gets the profiles of other NWDAF instances. Based on the NF instance ID in the profile, The NWDAF gets the information that which NWDAF instance is able to provide processed data on behalf of which NF.
2. The NWDAF service consumer subscribes to or requests analytics information by invoking the Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request service operation towards NWDAF 1.
3. NWDAF 1 decides the required data to be collected according to the request Analytics ID. Because according to the NWDAF profile 5GC NF co-locates with NWDAF 2, NWDAF 1 requests NWDAF 2 to provide processed data on behalf of 5GC NF.

4. The 5GC NF co-locating with NWDAF 2 provides processed data to the NWDAF 1 by Nnwdaf_ProcessedData_Response or Nnwdaf_ProcessedData_Notify service operation.
5. NWDAF 1 may collect other required data from other NF, AF, or OAM.

6. NWDAF 1 provides the analytics information to the NWDAF service consumer by invoking Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Response service operation.

6.X.2
Impacts on Existing Nodes and Functionality
NWDAF:
-
In NWDAF profile, add instance ID of 5GC NF co-locating with NWDAF instance.

-
NWDAF supports to provide processed data on behalf of co-locating 5GC NFs.

- 
NWDAF supports to query NRF and gets the profiles of other NWDAF instances.

- 
Based on the profile, NWDAF finds other NWDAF instances providing processed data of 5GC NFs.

-
NWDAF supports to collect processed data of 5GC NFs from other NWDAF instances for analytics.

NRF:

-
NRF supports to provide NWDAF profiles for other NWDAF instance discovery.
END OF CHANGES
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