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Abstract of the contribution: This contribution proposes an overall evaluation and an interim conclusion for KI#2-hierarchical architecture aspect for multiple NWDAFs.
Discussion
Following solutions are touching support of hierarchical architecture among multiple NWDAFs:
Solution 11 proposes two levels of hierarchical NWDAF architecture consisting of 1st level NWDAF and 2nd level NWDAF, where a 2nd level NWDAF may serve one or more 5GC NFs for a particular analytics ID, and shall be able to provide data analytics to a 1st level NWDAF; a 1st level NWDAF shall be able to discover 2nd level NWDAFs, subscribe analytics reports from 2nd level NWDAFs, and derive the analytics result for the consumer NF. There are two options defined for discovering a 2nd level NWDAF, but only one option may be selected: Option1, the 2nd level NWDAF registers its profile to the1st level NWDAF and can only be discovered by the 1st level NWDAF based on the analytics ID, 5GC NF IDs associated with the 2nd level NWDAF or the service area of the 2nd level NWDAF, etc..; Option2, the 2nd level NWDAF registers its profile including identifiers of the associated5GC NFs to NRF, so that it can also be discovered by using the associated 5GC NF ID.
Solution 14 proposes several options to support analytics aggregation. In the proposed hierarchical architecture, the central NWDAF act as aggregation points which aggregate analytics for the same Analytic ID from other distributed NWDAFs. The relationship between central NWDAFs and distributed NWDAFs can be retrieved from NRF or locally determined by central NWDAF or consumer NF. In order to identify the mapping between central NWDAFs and distributed NWDAFs in NRF, a new aggregation point identifier (AP ID) is introduced.
Solution 17 proposes to support n level hierarchical NWDAF architecture, where the higher level NWDAF are configured to support the same Analytics Ids of lower levels NWDAFs. Any level of NWDAF can be discovered by consumer NF via NRF. The NRF only responds with one best matched NWDAF based on the analytics ID and NWDAF serving area. The requested NWDAF in each level can collects plain or aggregated data from lower level NWDAFs, or compose the analytics report from lower level NWDAFs. The detail of higher level NWDAF discovering lower level NWDAF is not specified.
Solution 23 proposes a hierarchical NWDAF architecture where some NWDAFs are associated with 5GC NFs or NF sets or slice. Such NWDAFs can be discovered by a NWDAF receiving analytics request from consumer NF. When the NWDAF receiving analytics request determines that 5GC NFs for data collection have associated NWDAFs, it will request the associated NWDAFs to provide data or analytics info.
Solution 53 proposes a hierarchical NWDAF architecture consisting of local NWDAF and central NWDAF. In the proposal, local NDWAF only has connection with central NWDAF, and the linkage between them can be statically configured, which allows the central NWDAF discovers local NWDAF without consulting NRF. The detail of data analytics procedure is not specified.
Solution 60 proposes a hierarchical NWDAF architecture with support of distributed NWDAFs and central/aggregator NWDAFs. Both central/aggregator NWDAF and distributed NWDAF can be discovered from NRF, and the NRF response will indicate the role of a NWDAF. If a central/aggregator receiving an analytics request, it queries NRF to obtain distributed NWDAFs serving a subset of requested area for data analytics, and requests the distributed NWDAFs to provide analytic report and/or analytics metadata. The final analytics result sent to consumer NF will be composed/generated by the central/aggregator NWDAF based on the information collected from distributed NWDAFs.
Following commonalities are observed from the solutions:
1. At least two levels of hierarchical NWDAFs architecture is proposed to be supported;
2. A central/aggregator/higher level NWDAF is able to discover distributed/local/lower level NWDAFs;
3. A central/aggregator/higher level NWDAF is able to compose analytics/aggregate data from distributed/local/lower level NWDAFs.
Following contradictions are observed from the solutions:
1. Whether consumer NF is agnostic to the roles of NWDAFs in hierarchical architecture? 
Y: Solution 11, Solution 14 (Opt C, E), 17, 23, 53, 60
N: Solution 14 (Opt B, D), 60(Optimization)
2. Can distributed/local/lower level NWDAFs be discovered via NRF?
Y: Solution 11 (registration to NRF opt), 14, 17, 23, 60
N: Solution 11 (registration to 1st level NWDAF opt), 53
3. Can a distributed/local/lower level NWDAF be discovered based on the identifier of the associated 5GC NF?
Y: Solution 11, 23
N: Solution 17, 60,
Not specified: Solution 14, 53
Considering the majority of the preferences, we propose to have following interim conclusions:
1.	At least two levels of hierarchical NWDAFs architecture is proposed to be supported;
2.	A central/aggregator/higher level NWDAF can discover distributed/local/lower level NWDAFs;
3.	A central/aggregator/higher level NWDAF is able to aggregate/compose analytics/data from distributed/local/lower level NWDAFs;
4.	A consumer NF is not required to know the roles of NWDAFs in hierarchical architecture;
5.	Distributed/local/lower level NWDAFs are still discovered via NRF;

Proposal
It is proposed to update the TR 23.700-91.  
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Editor's note:	This clause will provide evaluation of different solutions.
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Following solutions are touching support of hierarchical architecture among multiple NWDAFs:
Solution 11 proposes two levels of hierarchical NWDAF architecture consisting of 1st level NWDAF and 2nd level NWDAF, where a 2nd level NWDAF may serve one or more 5GC NFs for a particular analytics ID, and shall be able to provide data analytics to a 1st level NWDAF; a 1st level NWDAF shall be able to discover 2nd level NWDAFs, subscribe analytics reports from 2nd level NWDAFs, and derive the analytics result for the consumer NF. There are two options defined for discovering a 2nd level NWDAF, but only one option may be selected: Option1, the 2nd level NWDAF registers its profile to the1st level NWDAF and can only be discovered by the 1st level NWDAF based on the analytics ID, 5GC NF IDs associated with the 2nd level NWDAF or the service area of the 2nd level NWDAF, etc..; Option2, the 2nd level NWDAF registers its profile including identifiers of the associated5GC NFs to NRF, so that it can be discovered by a consumer NF as a normal NWDAF, or by the 1st level NWDAF providing 5GC NF ID as a 2nd level NWDAF.
Solution 14 proposes several options to support analytics aggregation. In the proposed hierarchical architecture, the central NWDAF act as aggregation points which aggregate analytics for the same Analytic ID from other distributed NWDAFs. The relationship between central NWDAFs and distributed NWDAFs can be retrieved from NRF or locally determined by central NWDAF or consumer NF. In order to identify the mapping between central NWDAFs and distributed NWDAFs in NRF, a new aggregation point identifier (AP ID) is introduced in option B.
Solution 17 proposes to support n level hierarchical NWDAF architecture, where the higher level NWDAF are configured to support the same Analytics Ids of lower levels NWDAFs. Any level of NWDAF can be discovered by consumer NF via NRF. The NRF only responds with one best matched NWDAF based on the analytics ID and NWDAF serving area. The requested NWDAF in each level can collects plain or aggregated data from lower level NWDAFs, or compose the analytics report from lower level NWDAFs. The detail of higher level NWDAF discovering lower level NWDAF is not specified.
Solution 23 proposes a hierarchical NWDAF architecture where some NWDAFs are associated with 5GC NFs or NF sets or slice. Such NWDAFs can be discovered by a NWDAF receiving analytics request from consumer NF. When the NWDAF receiving analytics request determines that 5GC NFs for data collection have associated NWDAFs, it will request the associated NWDAFs to provide data or analytics info.
Solution 53 proposes a hierarchical NWDAF architecture consisting of local NWDAF and central NWDAF. In the proposal, local NDWAF only has connection with central NWDAF, and the linkage between them can be statically configured, which allows the central NWDAF discovers local NWDAF without consulting NRF. The detail of data analytics procedure is not specified.
Solution 60 proposes a hierarchical NWDAF architecture with support of distributed NWDAFs and central/aggregator NWDAFs. Both central/aggregator NWDAF and distributed NWDAF can be discovered from NRF, and the NRF response will indicate the role of a NWDAF. If a central/aggregator receiving an analytics request, it queries NRF to obtain distributed NWDAFs serving a subset of requested area for data analytics, and requests the distributed NWDAFs to provide analytic report and/or analytics metadata. The final analytics result sent to consumer NF will be composed/generated by the central/aggregator NWDAF based on the information collected from distributed NWDAFs.
It is observed from the related solutions that:
1.	At least two levels of hierarchical NWDAFs architecture is proposed to be supported;
2.	A central/aggregator/higher level NWDAF can discover distributed/local/lower level NWDAFs;
3.	A central/aggregator/higher level NWDAF is able to aggregate/compose analytics/data from distributed/local/lower level NWDAFs.
Following contradictions are observed from the solutions:
1. Whether consumer NF is agnostic to the roles of NWDAFs in hierarchical architecture? 
Y: Solution 11, Solution 14 (Opt C, E), 17, 23, 53, 60
N: Solution 14 (Opt B, D), 60(Optimization)
2. Can distributed/local/lower level NWDAFs be discovered via NRF?
Y: Solution 11 (registration to NRF opt), 14, 17, 23, 60
N: Solution 11 (registration to 1st level NWDAF opt), 53
3. Can a distributed/local/lower level NWDAF be discovered based on the identifier of the associated 5GC NF?
Y: Solution 11, 23
N: Solution 17, 60,
Not specified: Solution 14, 53
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8.2	Key Issue #2: Multiple NWDAF instances
Following interim conclusions are summarized for support of hierarchical architecture among multiple NWDAFs:
1.	At least two levels of hierarchical NWDAFs architecture is proposed to be supported;
2.	A central/aggregator/higher level NWDAF can discover distributed/local/lower level NWDAFs;
3.	A central/aggregator/higher level NWDAF is able to aggregate/compose analytics/data from distributed/local/lower level NWDAFs;
4.	A consumer NF is not required to know the roles of NWDAFs in hierarchical architecture;
5.	Distributed/local/lower level NWDAFs are discovered via NRF;
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