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Abstract: This contribution proposes updates to Key Issue on multiple NWDAF instances to clarify description.   
1. Introduction/Discussion
Current Key Issue #2 describes the possibility of cooperation of NWDAFs for the generation of the same analytics ID. Another example of where multiple NWDAFs should cooperate for analytics generation is described as follows. 

External AFs can request analytics IDs via NEF as defined in Clause 6.1.1.2 or Clause 6.1.2.2. An AF interest in the Service Experience analytics ID (Clause 6.4 in TS 23.288) or QoE Sustainability analytics ID (Clause 6.9 in TS 23.288) will indicate an area or path of interest for the required analytics. As defined in Step 2 of Clause 6.1.1.2 or Clause 6.1.2.2 in TS 23.288, NEF may need to apply parameter mapping (e.g. geo coordinate mapping to TA(s), Cell-id(s)) in order to map an area of interest requested by an AF into the parameters in the granularity level that NWDAF can understand (such as TA(s), Cell-id(s)). 

NEF has also to select an NWDAF instance (following mechanisms defined in Clause 6.3.13 in TS 23.501) to request/subscribe analytics ID on behalf of the AF. In this step, if the area of interest requested by AF is not identical to the area covered by a single NWDAF instance, NEF would need to handle the fact that a single request from an AF needs to be split in multiple requests to different NWDAF instances, and to generate a single output back to AF.  

In fact, this problem applies also to any NF that requires an analytics ID for an entire area of interest, when such area of interest is not supported solely by one NWDAF.  
In this contribution, we propose to extend the description of the KI#2 in TS 23.700-91 to highlight this other possible scenario of NWDAFs cooperation and related to the issues of such scenario. 

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-91.
* * * * First change * * * *

5.2.2
Key Issue #2: Multiple NWDAF instances
5.2.2.1
Description
As outlined in Rel-16, a single instance or multiple instances of NWDAF may be deployed in a Public land mobile network (PLMN). In case multiple NWDAF instances are deployed, the architecture supports deploying the NWDAF as a central NF, as a collection of distributed NFs, or as a combination of both.

When multiple NWDAFs exist, not all of them need to be able to provide the same type of analytics results.
However, no specific requirement has been defined regarding how different NWDAFs could cooperate, i.e. in Rel-16 each NWDAF acts independently from the other NWDAFs.
Some of the NWDAFs in one network may be providing the same type of analytics, and so may help each other for e.g. specific analytics for specific target UEs or specific analytics for specific area of interest. 
Although some of these NWDAFs may be providing different type of analytics, they may still be able to help each other if e.g. analytics are somehow related: one example is for expected UE behavioural parameters related network data analytics, which have a tight relation with UE mobility analytics and UE communication analytics. As another example, in order to build abnormal behaviour related network data analytics, the NWDAF would need to collect similar type of data than the data needed to build analytics for UE mobility pattern and for UE communication pattern. Investigating how NWDAFs could cooperate is needed to ensure efficiency of analytics service in a network. 

In order to support multiple NWDAFs, the following needs to be considered:
-
Study scenarios where deployment of multiple NWDAFs (or NWDAF instances) is beneficial.
-
Study whether there is a need for architectural and functional changes for the support of multiple NWDAF Instances in one PLMN, including hierarchies, roles and inter-NWDAF instance cooperation.
-
Do the current analytics types, input/output data analytics and / or procedures covered by eNA (Rel-16) require any enhancements/extensions?
-
Study whether NWDAFs can cooperate for data collection and/or analytics generation. If yes, study how to achieve a specific data collection and/or analytics generation target (e.g., for specific target UEs or specific area of interest) with multiple NWDAFs.
-  Study any interactions between multiple NWDAFs across multiple slices and how they can be optimized to avoid unnecessary signalling. 
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