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Abstract of the contribution: this paper discusses some issues regarding multiple NWDAF instances, and proposes to endorse the proposals.
1. Discussion
In current TR conclusion, there are something unclear on the aspects of NWDAF discovery and NWDAF re-selection. This paper would like to discuss the identified issues and make some proposals. 
1.1 NWDAF discovery
In Rel 17, both analytics consumers and NWDAFs (e.g., NWDAFs with capability of aggregating analytics) support NWDAF discovery function.

An analytics consumer can query NRF to obtain NWDAFs providing the required analytics. In the query request, an AOI may or may not be included:

-
If the consumer indicates AOI in the query request, the NWDAF of which the serving area covers the AOI will be provided. 
-
If the consumer doesn’t indicate AOI to NRF, the NRF will return all NWDAFs corresponding to the analytics ID. Then how to determine the final NWDAF that can provide the required analytics?
An aggregation NWDAF need also query NRF to obtain distributed NWDAFs, where the NWDAF may or may not indicate an AOI as well:
-
If the aggregation NWDAF received an analytics request including AOI consisting of a TA list, it has to divide the AOI into sub-AOIs, and then include the sub-AOIs into the NF discovery request, so that the NRF can return a list of candidate distributed NWDAFs each of which serves a sub-AOI. However, one thing not clear is, how the aggregation NWDAF sets the AOIs sent to the distributed NWDAFs.

-
If the aggregation NWDAF received an analytics request without including AOI, then how does the aggregation NWDAF find the distributed NWDAFs? It may have two choices:

Opt 1. Requesting the NRF to provide all NWDAFs corresponding to the analytics ID, and then choosing one of them based on UE location or the serving area of NF to be contacted for data collection;

Opt 2. Querying the NRF with additional information to get suitable NWDAFs, including: 

-
Determining the NF to be contacted for data collection, and retrieve NF serving area from NF;

-
Particularly, for analytics requires UE location, retrieving UE location from AMF serving UE, and querying the NRF with UE location;

An distributed NWDAF can also perform NWDAF discovery for NWDAF re-selection:

-
If the distributed NWDAF receives an analytics request including an AOI from the consumer or the aggregation NWDAF, it can discover another NWDAF by querying NRF with AOI.
-
If the distributed NWDAF receives an analytics request without including AOI, it needs to adopt the similar logic to select another NWDAF as the aggregation NWDAF.

The above analysis can be summarized as shown in the figure:
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Based on the above analysis, we think there are at least three issues that need to be clarified in the TR:
Issue 1: If the consumer has no AOI, it is not clear how the consumer determine the NWDAF to send the analytics request.
Issue 2: If the consumer does not indicate AOI to the selected NWDAF, it is not clear how the selected NWDAF performs NWDAF discovery when needed.
Issue 3: how does the aggregation NWDAF set the AOIs sent to the distributed NWDAFs if the AOI received from the consumer can not be served by a single distributed NWDAF?   

For issue 1, from our perspectives, the consumer can select any one of the NWDAFs provided by the NRF. If the selected NWDAF can not provide the required analytics based on the UE location or the serving area of NF to be contacted for data collection, it can trigger a NWDAF re-selection procedure as introduced in the TR. Alternatively, the selected NWDAF can discover the suitable NWDAF serving the UE or NF, and then respond with the new discovered NWDAF to the consumer.
Proposal 1:

In case of no AOI, the consumer selects any one of the NWDAFs retrieved by the NRF, and sends the analytics request. If the selected NWDAF can not provide the required analytics based on the UE location or the service area of NF to be contacted for data collection, it triggers a NWDAF re-selection procedure or responds with new NWDAF discovered based on the UE location or the service area of NF to be contacted for data collection .

For issue 2, as discussed above, the NWDAF can have two choices to discover the target NWDAF. To our understanding, option 2 may be more acceptable since option 1 requires the NRF to return too many NWDAFs due to no enough filters.
In option 2, querying NRF with the service area of the NF to be contacted for data collection is a general solution, so it shall be supported; querying NRF with UE location can be seen as an optimization if the analytics requires UE location information, e.g. for UE mobility related analytics.
Proposal 2:
If the analytics consumer doesn’t indicate AOI to the NWDAF, the NWDAF can perform NWDAF selection by querying NRF with the service area of the NF to be contacted for data collection. Optimally, for UE related analytics requiring UE location, the NWDAF can query NRF with UE location to obtain the target NWDAF.

For issue 3, following the NWDAF logic in Rel 16, the AOI sent to the NWDAF should always be within its serving area, so the aggregation NWDAF has to divide the AOI into sub-AOIs based on the serving area of each distributed NWDAF, and indicate each sub-AOI to the corresponding distributed NWDAF.
Proposal 3:

The Aggregation NWDAF needs to calculate sub-AOIs based on the serving area of the distributed NWDAFs and the AOI received from analytics consumer, and include each sub-AOI into the analytics request sent to the corresponding NWDAF.
1.2 NWDAF Re-selection due to UE mobility
NWDAF re-selection can happen due to UE mobility, NWDAF load-balance, etc., which has been captured in the TR conclusion, but there is still not clear how NWDAF re-selection is triggered by UE mobility. 
Generally, NWDAF re-selection triggered by UE mobility can only happen if the UE moves out of the serving area of current NWDAF. However, NWDAF re-selection is not required if an AOI was included in the analytics request.
Let’s consider all possible cases of introducing AOI, as shown below:
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Case B should never happen, since following the NWDAF logic in Rel 16, the AOI sent to the NWDAF should always be within its serving area. 
For case A, it is obvious that no NWDAF re-selection needs to be triggered due to UE mobility. 

For case C, when the UE moves out of NWDAF serving area, it also moves out of the AOI, so it makes no sense to select another NWDAF.

Based on the above analysis, we can found that if an AOI was provided to the NWDAF serving the UE, no NWDAF re-selection is needed. So we propose to further clarify in the TR/TS that, as long as an AOI was indicated, the NWDAF need not trigger the NWDAF re-selection if UE moves out of the serving area of current NWDAF, instead, it just sends a notification to the consumer or aggregation NWDAF.
Proposal 4:
As long as an AOI is indicated in the analytics request, the NWDAF need not trigger the NWDAF re-selection when the UE moves out of its serving area. Instead, the NWDAF just sends a notification to the consumer or aggregation NWDAF.
2. Proposal

It is proposed to endorse the proposal 1 to 4.
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