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Abstract: This contribution proposes a solution to Key Issue #2: Multiple NWDAF instances considering how analytics generation can be enhanced in multiple NWDAFs case, e.g. whether NWDAFs can cooperate with each other.
1. Discussion
TR 23.700-91 defines KI#2 on the investigation of the support to multiple NWDAFs. Some of the issues to be studied include:

-
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 data collection and/or analytics generation can be enhanced in multiple NWDAFs case, e.g. whether NWDAFs can cooperate with each other. 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.

This contribution focus on the aspect that how analytics generation can be enhanced in multiple NWDAFs case, e.g. whether NWDAFs can cooperate with each other. 

When multiple NWDAFs exist, not all of them are able to provide the same type of analytics result and some specific NWDAF instance(s) could support certain types of analytics, which are identified by analytics IDs. 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. 

One NWDAF in one network may provide the specific type of analytics e.g. UE abnormal behavior analytics, which may be useful for other NWDAF(s) e.g. to update analytics generation e.g. Network Performance Analytics.
The reason is that: 
1) Network Performance Analytics is highly related to load of 5GC NF/RAN and the number of UE camping in Area of Interst.
2) If decent number of UE(s) of Area of Interest are hijacked and behave abnormally e.g. sending DDoS packet to network, it will have a big impact on load of 5GC NF/RAN and the number of UE camping in area of interest.
3) Therefore, when the NWDAF1 receives the abnormal UE list from the NWDAF2 responsible for UE abnormal behaviour analytics. The NWDAF1 responsible for Network Performance Analytics may train a new model and generate a new analytics for the certain Analytics ID, and provide the updated the analytics and corresponding validity period to the analytics consumer.
Network Performance Analytics, copy/past from 23.288 
6.6.2
Input Data
The NWDAF collects Load and Performance information in an Area of Interest from the sources listed in Table 6.6.2-1 and number of UEs within Area of Interest from the sources listed in Table 6.6.2-2.

Table 6.6.2-1: Load and Performance information collected by NWDAF
	Load information
	Source
	Description

	Status, load and performance information
	OAM
	Statistics on RAN status (up/down), load (i.e. Radio Resource Utilization) and performance per Cell Id in the Area of Interest as defined in TS 28.552 [8].

	NF Load information
	NRF
	Load per NF


Table 6.6.2-2: Number of UEs in Area of Interest information collected by NWDAF
	Number of UEs information
	Source
	Description

	Number of UEs
	AMF
	Number of UEs in an Area of Interest


2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
1st change of TR 23.700-91
6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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2nd change of TR 23.700-91
6.X
Solution for Key Issue #2: UE abnormal behaviour analytics interaction between multiple NWDAF instances 
6.X.1
Description

This solution is proposed to address Key Issue #2: Multiple NWDAF instances
This contribution focus on the aspects of how analytics generation can be enhanced in multiple NWDAFs case, e.g. whether NWDAFs can cooperate with each other. 
When multiple NWDAFs exist, not all of them need to be able to provide the same type of analytics results and some specific NWDAF instance(s) could support certain types of analytics, which are identified by analytics IDs. 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. 

One NWDAF in one network may provide the specific type of analytics e.g. UE abnormal behavior analytics, which may be useful for other NWDAF(s) e.g. to generate analytics generation. 

6.X.2
Procedures
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Figure 6.x.2-1: Procedure for UE abnormal behavior analytics interaction between multiple NWDAF(s)
1-2. The NF sends Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request to the NWDAF1 responsible for a certain Analytics ID and the NWDAF1 sends Nnwdaf_AnalyticsSubscription_Notify.
3．Procedure for UE abnormal behavior identification and analytics generation in the NWDAF2 for Abnormal behaviour analytics.
4-5. The NWDAF1 responsible for the certain Analytics ID sends Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request (Analytics ID="UE abnormal behaviour") to the NWDAF2 responsible for Abnormal behaviour analytics and the NWDAF2 sends Nnwdaf_AnalyticsSubscription_Notify. 
The NWDAF2 provides the abnormal UE list and the observed time window to the NWDAF 1, indicating the time window of the abnormal behaviour analytics.  
6-7. Based on the observed time window for the abnormal behaviour analytics, the NWDAF1 figures out when the abnormal situation occurs and when the abnormal situation is resolved. 

The NWDAF1 may train a new model and generate a new analytics for the certain Analytics ID, and provides the updated analytics and corresponding validity period to the analytics consumer.
Editor’s Note: Whether and how the NWDAF1 notify the consumer in advance that an updated analytics is to be provided later (due to the occurrence of an abnormal situation in past) is FFS. 
END OF CHANGES
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3. Procedure for UE abnormal behavior identification and analytics generation in NWDAF2 
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