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Abstract: This contribution proposes discussion on alternatives for NWDAF retrieving the complete set of mappings defined in the network slice association information.
1. Introduction
Clause 6.2.2.1 in TS 23.288  has the following FFSs related to the network slice association information. 
[bookmark: _Toc58920863]6.2.2.1	General
[…]
To retrieve data related to analytics IDs for "any UE" with analytics filter information defining an area of interest in terms of TA and/or with specific S-NSSAIs, NWDAF requires the network slice association information to properly determine the AMFs to collect data from as well as the proper queries to OAM for data collection.
NOTE 6:	Examples of analytics ID requiring NWDAF to use network slice association information for data retrieval are: network performance clause 6.6.1; user data congestion clause 6.8.1, QoS Sustainability clause 6.9.
The network slice association information comprises the TAs associated with each AMF, and for each TA its associated access type, and list of restricted or unrestricted S-NSSAIs per PLMN. Additionally, restricted or unrestricted S-NSSAIs per PLMN for TA for each AMF can change and NWDAF shall obtain this accurate information in order to properly retrieve data for analytics generation.
Editor's note:	It is FFS to verify with SA5 how NWDAF can retrieve from OAM the network slice association information.
Editor's note:	Whether the need for cell level granularity is FFS.

[…]
Observation 1: The cell level granularity is needed because the following analytics IDs defined in TS 23.288 and in CRs accepted in SA2#143E allow the subscription to analytics ID to have as analytics filter both Cell ID for an area of interest and S-NSSAIs. These two information are used to restrict the focus of the analytics output and therefore NWDAF needs to consider data from the data sources that is matching only such criteria. The following analytics ID are the ones that require input data from AMF and/or OAM for the AoI per Cell granularity and for S-NSSAI specified in the analytics filter information:
· Clause 6.8.1 – User Data Congestion Analytics 
· Clause 6.9.1 – QoS Sustainability
· Clause 6.11.1 – Dispersion Analytics

Problem related to Observation 1: When the area of interest is in the Cell granularity, the mapping of restricted/unrestricted S-NSSAIs (per PLMN) per TA of an AMF is not enough to allow NWDAF to collect the proper input data of only the Cells with restricted/unrestricted S-NSSAIs (per PLMN) from an AMF.  
Without the mapping of Cells per TA, NWDAF cannot collect the correct data for the generation of the analytics ID listed above when they are requested with analytics filter information indicating the area of interest per cell granularity and S-NSSAIs. 
Observation 2: NWDAF needs to obtain network slice association information. 
The AMF has the mapping of its associated TAs, and per TA the list of restricted/unrestricted S-NSSAIs per PLMN. 
As per analysis of TS 23.502 Clause 4.10 (NG-RAN Location Reporting Procedure), it has been identified that AMF may not have the **updated mapping of TA x Cells**. AMF has the mapping of TA x Cells for the UEs it subscribe to receive the precise location information from NG-RAN. 
OAM has the mapping of the Cells x TA as it can be observed from the information from Clauses 4.3.5 (NRCellDU) with Clause 4.3.39 (TAI) defined in TS 28.541. 
Problem related to Observation 2: How can NWDAF derive or obtain the complete set of information required for keeping the mapping in the network slice association information? 
2. Discussion
To solve the problems listed above, we indicate the following proposals. 
Alternative for Problem related to Observation 1: 
Include the list of cells into the network slice association information. 

Alternatives for Problem related to Observation 2: 
We identified three alternatives that can be used for enabling NWDAF to obtain or derive the complete set of information in the network slice association information. 
Alternative 1: NWDAF derives network slice association information combining events retrieved from AMF and resource information data retrieved from OAM.
1. NWDAF subscribes to a new event exposed by AMF that contains for a TA its supported access types and list of restricted/unrestricted S-NSSAI-s per PLMN. 
2. NWDAF retrieves from OAM via Generic Provisioning Management Services (i.e., getMOIAttributes operation) as defined in TS 28.532 the following information: NRCellDU (defined in TS 28.541 Clause Clauses 4.3.5) and TAI (defined in TS 28.541 Clause 4.3.39). 
3. NWDAF derives the complete network slice association information by aggregating the mapping of Cell x TA from the retrieved information from OAM with the mapping of TA x Access Type x restricted-unrestricted S-NSSAIs (per PLMN) per AMF retrieved from AMF. 

Alternative 2: NWDAF derives network slice association information combining events retrieved from AMF with the configuration of Cell x TA.
1. NWDAF subscribes to a new event exposed by AMF that contains for a TA its supported access types and list of restricted/unrestricted S-NSSAI-s per PLMN. 
2. NWDAF is configured by OAM with the mapping of Cells x TA. OAM maintains NWDAF with an updated configuration of such mapping. 
3. NWDAF derives the complete network slice association information by aggregating the mapping of Cell x TA from its configuration with the mapping of TA x Access Type x restricted-unrestricted S-NSSAIs (per PLMN) per AMF retrieved from AMF.

Alternative 3: NWDAF retrieve from OAM the network slice association information.
1. OAM is capable to provide the complete set of information in the network slice association information, i.e., per AMF, associated TAs, and for each TA its associated access type, cell list, and list of restricted or unrestricted S-NSSAIs per PLMN
2. NWDAF retrieves from OAM the network slice association information.

Alternative 4: NWDAF is configured by OAM the network slice association information.
1. OAM has the complete set of information in the network slice association information, i.e., per AMF, associated TAs, and for each TA its associated access type, cell list, and list of restricted or unrestricted S-NSSAIs per PLMN
2. OAM configures and maintains NWDAF updated with the network slice association information.

Comparison of Alternatives 1, 2, 3 and 4:
-	Alternatives 1 has issues related to NWDAF using the Generic Provisioning Management services as discussed in the LS S5-211521. 
-	Alternatives 2 and 4 would require OAM to update NWDAF at any configuration change. In case of alternative 2 the OAM would need to track the updates in the cell x TA mapping and update NWDAF, while in Alternative 4 OAM needs also to track the changes in the mapping of restricted-unrestricted S-NSSAIs (per PLMN) per AMF. 
- 	Alternative 3 and 4 would require SA5 to extend the resource information described in TS 28.541 in order to reflect the network slice association information. 
- 	Alternative 1 and 2 do not require SA5 to extend any of its resource information described in TS 28.541. 

3. Proposal
Proposal for Problem related to Observation 1: 
It is proposed to resolve the FFS related to the cell granularity by defining that the network slice information association information includes also the cell granularity. 
Therefore, we propose to update the text in Clause 6.2.2.1 with the following changes marked in red. 
To retrieve data related to analytics IDs for "any UE" with analytics filter information defining an area of interest in terms of TA or cells and/or with specific S-NSSAIs, NWDAF requires the network slice association information to properly determine the AMFs to collect data from as well as the proper queries to OAM for data collection.  
NOTE:	Examples of analytics ID requiring NWDAF to use network slice association information for data retrieval are: network performance Clause 6.6.1; user data congestion Clause 6.8.1, QoS Sustainability Clause 6.9.
The network slice association information comprises the TAs associated with each AMF, and for each TA its associated access type, cell list, and list of restricted or unrestricted S-NSSAIs per PLMN. Additionally, the list of cells per TA as well as the list of restricted or unrestricted S-NSSAIs per PLMN for TA for each AMF can change and NWDAF shall obtain this accurate information in order to properly retrieve data for analytics generation. 


Proposal for Problem related to Observation 2: 
It is proposed to use Alternative 2 for resolving the FFS related on how NWDAF retrieve the network slice association information.
[bookmark: _GoBack]It is also proposed to approve the following CRs that implement the proposal of Alternative 2 in 23.288 CR S2-2102467, 23.501 CR S2-2102469, and 23.502 CR S2-2102468.
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