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Abstract: This contribution proposes to complete sol #18 by removing ENs.
1. Discussion
This contribution completes Solution #18: “Roles and inter-NWDAF instance cooperation from upper level NWDAF to lower level NWDAF in hierarchical architecture” in TR 23.700-91 by removing the following Editor’s Notes.
1. This contribution proposes to remove the following Editor’s note by providing further information.
Editor's note:	The data collection in DCCF refers to the data to be collected from source NFs. Whether DCCF supports aggregated data, which refers to analytics data collected from one-tier NWDAF to be passed to another tier NWDAF is FFS.
2. This contribution proposes to remove the following NOTE 1 from Clause 6.18.1.2.1 by providing further information and discussion in Clause 6.18.1.2.1.
‘NOTE 1:	How an NWDAF in a given level discovers the NWDAF instances in the upper and lower levels is FFS.’
Additionally, we change the formatting of the solution to complain with the defined in TR 23.700-91 Clause 6.X.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-91.
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This solution is proposed for Key Issue 2: Multiple NWDAF instances.
Multiple NWDAF instances can be cooperated with each other in a hierarchical architecture to support different roles and functionalities. Example of NWDAF role and hierarchy can be identified based on the Serving area such as NWDAF instances are configured with the information of the NWDAF Serving Area. A requirement of the hierarchical NWDAF architecture is inter-NWDAF instance cooperation, in particular, mechanisms for efficient data collection to coordinate between NWDAF instances in different hierarchies.
A Data Collection Coordination (DCC) functionality can be implemented in an NWDAF instance. For example, in the hierarchical architecture, the NWDAF may have DCC functionality. The lower-tier NWDAF instances may offersend data collection requests or subscriptions to the higher-tier NWDAF that has DCC functionality. The higher-tier NWDAF having DCC functionality can request or subscribe data from different source NFs or NWDAFs on behalf of multiple NWDAF instances and distribute data to multiple NWDAF instances. The data collection requests or subscriptions refers to the data to be collected from source NFs or the aggregated data or the analytics data to be collected from other NWDAF instances in different hierarchies.
Editor's note:	The data collection in DCCF refers to the data to be collected from source NFs. Whether DCCF supports aggregated data, which refers to analytics data collected from one-tier NWDAF to be passed to another tier NWDAF is FFS.
[bookmark: _Toc21209][bookmark: _Toc5654][bookmark: _Toc4763][bookmark: _Toc21543][bookmark: _Toc9784][bookmark: _Toc43393180][bookmark: _Toc23891][bookmark: _Toc42770045][bookmark: _Toc7257][bookmark: _Toc3214][bookmark: _Toc42779101][bookmark: _Toc44004344][bookmark: _Toc44490581]6.18.1.2	Procedures
The NWDAF instances in hierarchical architecture are categorized as top level, middle level and lower level. Nevertheless, this is just an example of 3-levels of hierarchy deployment and the solution can support N-levels of hierarchy. In each level one or more NWDAF instance is ableco-located with DCCF to coordinate the triggering of data collection in its associated lower level by providing mechanisms for efficient data collection. Optionally, the NWDAF instances are configured with the role of Data Collection Coordination (DCC) functionality. The procedure of different cases of inter-NWDAF instance cooperation in hierarchical architecture to coordinate data collection is presented from Figure 6.18.1.2.1-1, Figure 6.18.1.2.2-1 and Figure 6.18.1.2.3-1 below.
The discovery of NWDAFs in the different levels of the hierarchy shall be based on NWDAF Serving area and analytics IDs information exposed in NWDAF NF Profile. Every NWDAF is configured by the operator with the hierarchy information. The hierarchy information defines: a) the whole hierarchy architecture in terms of list of TAs belonging to each level of the hierarchy; b) the level of the hierarchy associated with the configured NWDAF also in terms of list of TAs, which in turn is equivalent to NWDAF serving area. Based on the hierarchy information, an NWDAF in a level of the hierarchy interacts with NRF to discover the NWDAFs associated with upper and lower  levels of the hierarchy. When interacting with NRF, an NWDAF retrieves the discovered NWDAF profiles and using the NWDAF serving area information available in such profiles, the NWDAF is able to map each the discovered NWDAF to the levels and branches of the hierarchy architecture. 
NOTE 1:	The configuration of the hierarchy architecture, i.e., list of TAs per level of the hierarchy can be changed by operator. NWDAF shall be configured to trigger further interactions with NRF upon any change in hierarchy architecture. 
NOTE 2:	The NWDAFs association with the level of the hierarchy architecture can change even if the whole hierarchy architecture (i.e., list of TAs per levels of hierarchy) does not change. For instance, the operator might change the NWDAF serving area of an NWDAF, and therefore, change the level (or branch) of such NWDAF in the hierarchy architecture. NWDAF shall be configured to trigger further interactions with NRF upon any change in its configuration of NWDAF serving area. 

In hierarchical NWDAF architecture, each NWDAF in the different levels of the hierarchy may consider to use local mapping of subscriptions to coordinate the data collection. For example, an Analytics instance ID which is a local unique ID (e.g., a combination of Analytics ID and Analytics filter information) can be used for the mapping of the subscription for same analytics ID from different consumers into a single process of analytics output generation, whereas Event instance ID which is a local unique ID (e.g., a combination of Event ID and Event filter information) used for the mapping of subscriptions to the same data to be collected from the same data source with one or more analytics instance IDs. If the NWDAF in one level of the hierarchy receives a new Analytics subscription request to Analytics ID, the NWDAF only creates an Analytics Instance ID, if no existing Analytics Instance ID can support the new Analytics subscription request. For example, a new Analytics subscription request with the same Analytics filter information is already subscribed by one Analytics consumer and an Analytics Instance ID is already created, the new Analytics subscription request can be mapped with the existing Analytics Instance ID. The same concept is applied to the Event instance ID(s) for the subscription/request of data collection. If a new Analytics Instance ID is created by a NWDAF, the NWDAF only creates new Event Instance ID(s) if the existing Event Instance IDs cannot be used.
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Figure 6.18.1.2.1-1: Case 1: Procedure for inter-NWDAF instance cooperation in hierarchical architecture
1.	NWDAF instances are configured with the role, e.g. the information of the NWDAF Serving Area of its own tier, as well as the NWDAF serving areas in its associated lower tiers. 
NOTE 1:	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 tier n (e.g, top level) for an Analytics subscription request.
3a.	The top level NWDAF is configured with the role of mechanisms for efficient Ddata Ccollection Coordination (DCC) functionality. To coordinate the data collection, the top level NWDAF generates the local mapping of an identification of a subscription to an Analytics IDs and the data to be collected from data source NFs. The mapping can be generated based on the identification of subscription to an Analytics IDs from step 2 and the list of identification of triggered data to be collected for such Analytics ID generation at other NWDAFs, NFs, AFs, and OAM. Then the top level NWDAF determines, based on the association information, if there an existing subscription to the same analytics ID had already triggered the subscription or request of the same data.
3b. If there an existing subscription to the same analytics ID had already triggered for the data collection, the top level NWDAF sends Analytics output to the Analytics consumer, based on the collected data.
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Figure 6.18.1.2.2-1: Case 2: Procedure for inter-NWDAF instance cooperation in hierarchical architecture
1-3a.	Same as steps (1-3a) in Figure 6.18.1.2.1-1.
3b.	If the triggered of data collection for the subscription request is not available, the top level NWDAF sends the request for data collection to the NWDAF in the middle level, that has DCC functionality.
4a.	The middle level NWDAF creates and check the mapping of an identification of a subscription request and the list of identification of triggered of data to be collected according to step 3a in Figure 6.18.1.2.1-1.
4b.	If an existing subscription to the same request ID had already triggered the data collection, the middle level NWDAF sends the request data to the top level NWDAF.
4c.	The top level NWDAF sends Analytics output to the Analytics consumer, based on the collected data.
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Figure 6.18.1.2.3-1: Case 3: Procedure for inter-NWDAF instance cooperation in hierarchical architecture
1-4a.	Same as steps (1-4a) in Figure 6.18.1.2.2-1.
4b.	If the triggered of data collection for the subscription request is not available, the middle level NWDAF sends the request for data collection to the NWDAF in the lower level, that has DCC functionality.
4c.	If the triggered of data collection for the subscription request requires a new data subscription from the data source, e.g. NF, the middle level NWDAF sends the subscription request for collected data from NF.
5a.	After receiving the request from step 4b, the lower level NWDAF creates and check the mapping of an identification of a subscription request and the list of identification of triggered of data to be collected according to step 3a in Figure 6.18.1.2.1-1.
5b.	If an existing subscription to the same request ID had already triggered the data collection, the lower level NWDAF sends the request data to the middle level NWDAF as per step 4b. In a similar way, the requested data as per step 4c is sent to the middle level NWDAF by the data source, NF.
5c.	The collected data is sent to the requested NWDAF, the top level NWDAF.
5d.	The top level NWDAF sends Analytics output to the Analytics consumer, based on the collected data from middle level NWDAF.
[bookmark: _Toc10018][bookmark: _Toc4075][bookmark: _Toc24792][bookmark: _Toc16219][bookmark: _Toc42779105][bookmark: _Toc42770049][bookmark: _Toc376][bookmark: _Toc43393181][bookmark: _Toc2101][bookmark: _Toc13053][bookmark: _Toc6787][bookmark: _Toc44004348][bookmark: _Toc44490585]6.18.23	Impacts on services, entities and interfaces
NWDAF:
-	Inter-coordination of NWDAF instances in different hierarchies and mechanisms to support DCC functionalities in hierarchical architecture.
-	Local mapping mechanisms to coordinate data collection with NWDAF instances in different hierarchies, e.g., using new parameters of Analytics instance ID and Event instance ID.
-	New NWDAF services to expose collected data (not analytics output) between NWDAF instances in different levels of hierarchies.
-	Definition of hierarchy information containing: a) the whole hierarchy architecture in terms of list of TAs belonging to each level of the hierarchy; b) the level of the hierarchy associated with the configured NWDAF also in terms of list of TAs. 
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