

SA WG2 Temporary Document
Page 5

3GPP TSG-WG SA2 Meeting #140E e-meeting 	S2-2006238
Elbonia, August 19 – September 01, 2020	(revision of S2-2005349r02)

Source:	Huawei, HiSilicon
Title:	KI #2, #11, Sol #16: Updates to remove ENs
Document for:	Approval
Agenda Item:	8.1
Work Item / Release:	FS_eNA_Ph2 / Rel-17
Abstract: This contribution proposes to complete sol #16 by removing ENs.
1. Discussion
This contribution completes Solution #16: “Roles and inter-NWDAF instance cooperation from lower level NWDAF to upper level NWDAF in hierarchical architecture” in TR 23.700-91 by removing the following Editor’s Notes with providing further information. 
1. Editor's note:	How an NWDAF in a given level discovers the NWDAF instances in the upper and lower levels is FFS.
This contribution proposes that NWDAF in a given level discovers the NWDAF instances in the other tiers in two different options: static or dynamic binding. In a static binding, for example, NWDAFs in the lower-tier are configured with their owned analytics IDs, and with the analytics Ids of the higher-tier NWDAFs. In a dynamic binding, for example, NWDAFs in lower-tier are configured with their owned analytics IDs and discover the analytics IDs of higher levels NWDAFs via NRF.
2. 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.
To increase the efficiency of data collection in hierarchical NWDAF architecture, NWDAF may support a mapping mechanism for a better control and management of Analytics subscription and data to be collected from data sources. For example, the lower level NWDAF may generate an Analytics instance ID for the mapping of the same analytics subscription and/or an Event instance IDs for the mapping of the same data to be collected from the same data source. An Analytics instance ID is a unique ID (e.g., a combination of Analytics ID and Analytics filter information) which can be used to map with one or more the same Analytics subscription. An Event instance ID is a unique ID (e.g., a combination of Event ID and Event filter information) which can be used to map one or more the same Analytics instance IDs. By introducing Analytics instance ID and Event instance ID concept, one Event Instance ID can be associated with multiple Analytics Instance IDs and one Analytics Instance ID can be associated with multiple (unique) Event Instance IDs.
3. Editor's note:	Details for the mapping of an identification of a subscription request are FFS.
Please see the same description of the above EN.
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.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc12442][bookmark: _Toc42779084][bookmark: _Toc43393167][bookmark: _Toc42770028][bookmark: _Toc19037][bookmark: _Toc31495][bookmark: _Toc4064][bookmark: _Toc24494][bookmark: _Toc26224][bookmark: _Toc16650][bookmark: _Toc3532][bookmark: _Toc44004327][bookmark: _Toc44490564]6.16	Solution #16: Roles and inter-NWDAF instance cooperation from lower level NWDAF to upper level NWDAF in hierarchical architecture
[bookmark: _Toc21590][bookmark: _Toc21527][bookmark: _Toc9606][bookmark: _Toc42779085][bookmark: _Toc43393168][bookmark: _Toc3318][bookmark: _Toc31188][bookmark: _Toc24161][bookmark: _Toc42770029][bookmark: _Toc17267][bookmark: _Toc17599][bookmark: _Toc44004328][bookmark: _Toc44490565]6.16.1	Description
[bookmark: _Toc20719][bookmark: _Toc15670][bookmark: _Toc42770030][bookmark: _Toc5686][bookmark: _Toc23396][bookmark: _Toc12286][bookmark: _Toc30128][bookmark: _Toc9431][bookmark: _Toc18393][bookmark: _Toc42779086][bookmark: _Toc43393169][bookmark: _Toc44004329][bookmark: _Toc44490566]6.16.1.1	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. The data collection requests or subscriptions refers to the data to be collected from source NFs or the aggregated data to be collected from other NWDAF instances in different hierarchies. This solution is complementary to "Solution #18: Roles and inter-NWDAF instance cooperation from upper level NWDAF to lower level NWDAF in hierarchical architecture".
NOTE:	The efficiency is achieved by NWDAF in one level of hierarchy interacting with the NWDAF in the another level (i.e., upper level in this case). An efficient data collection means that the same data required for the same Analytics ID or different Analytics IDs should not be triggered multiple times by different NWDAFs in the same level of the hierarchy, instead, it should be triggered by the NWDAF in the upper level and distributed to the lower levels. This leads to reduction of signalling for subscribing to NFs/OAM data. 
[bookmark: _Toc29028][bookmark: _Toc22559][bookmark: _Toc28555][bookmark: _Toc26026][bookmark: _Toc42779087][bookmark: _Toc13088][bookmark: _Toc10351][bookmark: _Toc43393170][bookmark: _Toc16885][bookmark: _Toc3309][bookmark: _Toc42770031][bookmark: _Toc44004330][bookmark: _Toc44490567]6.16.1.2	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 6.16.2-1 below. The one or more NWDAF instance in lower level is able to coordinate the triggering of data collection in its associated upper level for efficient data collection. Optionally, the NWDAF instances can be configured with the role of Data Collection Coordination (DCC) functionality.
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. An NWDAF is configured with the whole hierarchy information. The hierarchy information defines TAs belonging to each level of the hierarchy, as well as the level of the hierarchy associated with the configured NWDAF. 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.
To key increase the efficiency of data collection in hierarchical NWDAF architecture is to create mechanisms that prevent lower level NWDAF to trigger subscription to NFs/OAM based only on their local triggered subscriptions to NFs/OAM data. Instead, the lower level NWDAF should first check with upper levels if the required data is available at the higher level (therefore, there is already a subscription for the same data). 
One possible mechanism to achieve this is to enable each NWDAF in the different levels of the hierarchy to have their own local mapping of subscriptions as a solution option. For example, an Analytics instance ID which is a local unique ID (e.g., a combination of Analytics ID and Analytics filter information) at one NWDAF can be used for the mapping of the same analytics subscription by different consumers, whereas Event instance ID which is a local unique ID (e.g., a combination of Event ID and Event filter information) can be used for the mapping of the same data to be collected from the same data source for the same or multiple analytics ID instances. 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.
In this solution, we assume that lower level NWDAFs are co-located with NFs. Therefore, such NWDAFs can directly trigger the data collection from their respective NFs and create or reuse the Event instance IDs associated with the Event IDs of the collocated NFs. If the lower level NWDAF requires data from other sources rather than the collocated NF for generating the requested analytics ID, the lower level NWDAFs delegates the triggering of data collection for other sources to the upper level NWDAF as it is described in the procedure of Figure 6.16.2-1. 





Figure 6.16.1.2-1: 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 is configured with the role ofmechanisms for efficient Ddata Ccollection Coordination (DCC) functionality. To increase the efficiency of data collection in hierarchical NWDAF architecture, the lower level NWDAF generates the local mapping, containing the  of an identification of a subscription to an Analytics IDs (Analytics instance ID) and the list of identification of triggered of data (Event instance IDs) to be collected for such Analytics ID generation at other NWDAFs, NFs, AFs, and OAM. If the lower level NWDAF receives a new Analytics subscription request to Analytics ID, the lower level NWDAF only creates an Analytics Instance ID, if no existing Analytics Instance ID can support the new Analytics subscription request. If a new Analytics Instance ID is created by NWDAF, the NWDAF only creates new Event Instance ID(s) if the existing Event Instance IDs cannot be used. 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/or checks its the local mapping. If the local mapping has already an Event instance ID for the requested data from the lower level NWDAF, the middle level NWDAF identifies that of an identification of a subscription request for such requested if data is available, otherwise the middle level NWDAF will trigger the subscription request (thus creating a new Event ID instance) for such required data at from other lower NWDAFs and/or NFs. For example, if the middle level NWDAF receives a new subscription/request of data collection, the middle level NWDAF only creates an Event Instance ID, if no existing Event Instance ID can support the new data collection subscription/request.
Editor's note:	Details for the mapping of an identification of a subscription request are FFS.
Case A:
5a.	The requested data is already stored and available at the middle level NWDAF and, thus the middle level NWDAF sends the requested data to the lower level NWDAF.
Case B:
5b.	If the triggered requested of data collection request is not available at the middle NWDAF, i.e., there is no Event instance ID associated with to such requested data, and requires a new data subscription from the data source, e.g. NF. , tThe 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.

NOTE:	For simplicity the procedure in Figure 6.16.2-1 shows only the case when the subscription to analytics ID arrives at the lower level NWDAF and the coordination for reduction of signalling for triggering subscriptions to NFs/OAM happens between lower and middle level NWDAFs. However, the solution principle is the same if the subscription to analytics ID arrives at middle level NWDAF and there is the need of coordination between middle and top level NWDAFs. The case when the subscription to analytics ID arrives at the top level NWDAF is described in Solution #18, Section 6.18. 
[bookmark: _Toc24958][bookmark: _Toc43393171][bookmark: _Toc722][bookmark: _Toc27266][bookmark: _Toc26005][bookmark: _Toc6962][bookmark: _Toc11661][bookmark: _Toc20639][bookmark: _Toc42779088][bookmark: _Toc42770032][bookmark: _Toc7758][bookmark: _Toc44004331][bookmark: _Toc44490568]6.16.23	Impacts on services, entities and interfaces
NWDAF:
[bookmark: _GoBack]-	Interinter-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.
-	Local mapping mechanisms for efficient data collection, e.g., using new parameters of Analytics instance ID and Event instance ID.
-	New NWDAF service to support request/response and subscribe/notify operations to exchange data collected by an NWDAF (not analytics output) in NWDAF-to-NWDAF interactions.
* * * * End of changes * * * *
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