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Abstract: This document presents a solution to support inter-NWDAF instance cooperation from lower level NWDAF to upper level NWDAF in hierarchical architecture for data collection coordination. 
1. Introduction/Discussion
In TR 23.700-91, ‘KI#2: Multiple NWDAF instances’ addresses the following needs to be considered:

-
‘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.’
-
‘Study whether data collection and/or analytics generation can be enhanced in multiple NWDAFs case, e.g. whether NWDAFs can cooperate with each other. If yes, study how to achieve a specific data collection and/or analytics generation target (e.g. for specific target UEs or specific area of interest) with multiple NWDAFs.’
In TR 23.700-91, ‘KI#11: Increasing efficiency of data collection’ addresses the following needs to be considered:
-
‘Reduce signalling load for data collection’
-
‘Achieve communication efficiencies in large networks consisting of many NF instances and NWDAF instances.’
-
‘Which architectural enhancement should be defined to minimize load for data collection, e.g. for a single NWDAF as well as in a multiple NWDAF environment?’
-
‘Which enhanced mechanisms can be defined for NWDAF and NFs to minimize the load for data collection?’
-
‘How to prevent NWDAF(s) triggering multiple times the data collection of the same data from the same NF(s)/AF(s)/OAM?’
This contribution discuss the above highlighted points in KI#2 and KI#11, in particular, 

· How to identify the roles and inter-NWDAF instance cooperation in a hierarchical NWDAF architecture.

· How data collection coordination can be enhanced in hierarchical NWDAF architecture.

· How the signalling load for data collection can be reduced in a multiple NWDAF environment.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-91.
* * * * First change * * * *

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Next change * * * *

6.X
Solution Y: Roles and inter-NWDAF instance cooperation from lower level NWDAF to upper level NWDAF in hierarchical architecture
6.Y.1
Description

6.Y.1.1
General

This solution is proposed to address Key Issue #2: Multiple NWDAF instances and KI#11: Increasing efficiency of data collection. The solution describes how to avoid duplication of data collection when NWDAFs at the lowest levels of hierarchy need data for an analytics ID that might be also needed and collected by other NWDAFs in the same hierarchical lower level. This solution is complementary to "Solution X: Roles and inter-NWDAF instance cooperation from upper level NWDAF to lower level NWDAF in hierarchical architecture".
6.Y.1.2
Procedure

The procedure of inter-NWDAF instance cooperation from lower level NWDAF to middle level NWDAF in hierarchical architecture to coordinate data collection is presented from Figure 6.Y.1.2-1 below.
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Figure 6.Y.1.2-1: Procedure for inter-NWDAF instance cooperation from lower level NWDAF to upper level NWDAF in hierarchical architecture

1. 
NWDAF instances are configured with the role, e.g., the information of the NWDAF Serving Area of its own tier (e.g, top level, middle level and lower level), as well as the NWDAF serving areas in its associated tiers (e.g., upper level).
Editor's note:
How an NWDAF in a given level discovers the NWDAF instances in the upper and lower levels is FFS.
2.  An Analytics consumer requests to the NWDAF in a lower level for an Analytics subscription request.
3a. The requested lower level NWDAF might be configured with the role of Data Collection Coordination (DCC) functionality. The lower level NWDAF generates the mapping of an identification of a subscription to an Analytics IDs and the list of identification of triggered of data to be collected for such Analytics ID generation at other NWDAFs, NFs, AFs, and OAM. The lower NWDAF can be able to collect the data from its co-located NF. Based on the association information, the lower level NWDAF determines to ask the middle NWDAFs for any other data it requires.
Editor's note:
Details for the mapping of an identification of a subscription to an Analytics IDs and the list of identification of triggered of data to be collected for such Analytics ID generation at other NWDAFs, NFs, AFs, and OAM are FFS.
3b. If the data to generate the requested Analytics ID is not available, the lower level NWDAF sends the request for data collection to the NWDAF in the middle level, that has DCC functionality.

4. The middle level NWDAF creates and check the mapping of an identification of a subscription request if data is available, otherwise the middle level NWDAF will request from other lower NWDAFs and/or NFs.
Editor's note:
Details for the mapping of an identification of a subscription request are FFS.

Case A:

5a.
The requested data is already available and the middle level NWDAF sends the request data to the lower level NWDAF.
Case B:
5b.
If the triggered of data collection request is not available and requires a new data subscription from the data source, e.g., NF, the middle level NWDAF sends the subscription request for the collected data from NF.

5c.
The NF sends the collected data to the middle level NWDAF.

5d. The middle level NWDAF stores the collected data to be able to reuse if the same data collection is required by other NWDAFs.

5e. The middle level NWDAF sends the request data to the lower level NWDAF.
6.X.2
Impacts on services, entities and interfaces
NWDAF:

-
inter-coordination of NWDAF instances between lower level and upper level of different hierarchies, mechanisms to support DCC functionalities in hierarchical architecture and storage capabilities at NWDAF instances.
* * * * End of changes * * * *[image: image2.png]
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