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Abstract of the contribution: This paper introduces a new solution for the KI#10 for supporting NWDAF interaction with MDAF.

[bookmark: _Hlk514274591]1		Discussion
[bookmark: _Hlk99368905]When a consumer issues an NWDAF Analytics ID request that relies on management data analytics input from an MDAF or MDA MnS producer, this request needs to trigger once received at a particular NWDAF a subsequent subscription towards the appropriate MDAF or MDA MnS producer. An example where there is a need for triggering a subsequent subscription from an NWDAF towards MDAF or MDA MnS producer is the following:  
· NWDAF Analytics ID = “Network Performance” (TS 23.288) relies on: (i) OAM statistics on RAN status (up/down) that can be obtained from MDA Analytics ID = “CoverageAnalytics.CoverageProblemAnalysis” (TS 28.104), and (ii) load (i.e., Radio Resource utilization) that can be obtained from MDA Analytics ID = “SLSAnalysis.NetworkSliceTrafficAnalysisNetwork” (TS 28.104). 
Currently, there is no means for an NWDAF to subscribe to management data analytics automatically, i.e., once it receives a consumer request that relies on management data analytics.  
An NWDAF that needs to issue a subsequent request based on the initial one received from the consumer can analyze the requriment of the original analytics request to: (i) derive the subsequent requirements in order to formulate the new analytics request towards MDAF or MDA MnS producer and then (ii) identify the appropriate MDAF or MDA MnS producer that would be responsible for providing management data analytics. 
Further details are included in the main solution.
2		Proposal
The following solution is proposed.
******************************** First change (all new text) *******************************
[bookmark: _Toc97269608][bookmark: _Toc50536656][bookmark: _Toc50575409]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc92987386][bookmark: _Toc97269609][bookmark: _Toc500949097]6.0	Mapping of Solutions to Key Issues
[bookmark: _Toc97269610]Table 6.0-1: Mapping of solutions to key issues
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6.X	Solution #X: Supporting NWDAF interactions with MDAF 
[bookmark: _Toc500949099][bookmark: _Toc97269611]6.X.1	Description
[bookmark: _Toc500949101]When a consumer issues an NWDAF Analytics ID request that relies on management data analytics input from an MDAF or MDA MnS producer, this request needs to trigger once received at a particular NWDAF a subsequent request or subscription towards the appropriate MDAF. The interfaces that can be used for this interaction are the Nnwdaf for issuing a request or subscription to MDAF or MDA MnS producer and the MDAS interface for reporting to the NWDAF, as documented in clause 5.1 TS 28.104. 
A consumer request needs to be analysed and processed by the recipient NWDAF to issue the subsequent subscription request, i.e., by deriving the corresponding subscription attributes, towards the MDAF or MDA MnS producer. The new subscription request may include the following attributes:
· MDA Type: It refers to the desired analytics capability, e.g., slice throughput analytics, as specified in clause 8.1.1 TS 28.104. The MDA type can be selected based on a pre-configured mapping between an Analytics ID and the neccessry input that include the MDA type.  
· Relative time schedule: Considering the time schedule indicated by the consumer, the recipient NWDAF can estimate the corresponding time schedule calculating the upper bound time needed to receive the response from the respective MDAF or MDA MnS producer that relies upon. To achieve this: 
i. each MDAF or MDA MnS producer can register in a MnS discovery service producer as described clause 5.1 of TS 28.537 its capability in terms of the upper bound time in preparing an analytics result based on the available CPU, storage resources and the current workload.
ii. alternatively, an MDAF can respond to the requesting NWDAF its capability in terms of the upper bound time in preparing an analytics result based on the available CPU, storage resources and the current workload. 
iii. the NWDAF needs to have an estimation of the communications latency in receiving management data analytics. This can be determined by sending a round trip probe message to estimate the expected latency.     
· Reporting time window: It refers to the desired reporting time window related to the management data analytics output from MDAF.   
· Reporting analytics samples: This indicates how the reporting of the management data analytics samples can be presented, e.g., average value, min-max value, discrete time-based samples, etc.     
· Analytics subscription type: Considering the request type from the consumer, i.e., on-demand request (immediate) or on-demand/periodic request at a specified timed, the NWDAF needs to select the appropriate timing related to the subsequent request towards the MDAF or MDA MnS producer.  
· Reporting method: It refers to the way of receiving the result from MDAF or MDA MnS producer. The NWDAF may request an MDAF or MDA MnS producer to report in a file format when the result has a relatively bigger size, stream-based reporting that suits real-time data or notification based where the consumer receives a notification to fetch the data. 
· Area of Interest: Can be explicitly specified by the consumer and in this case the NWDAF requests the same area capability, i.e., be capable to produce analytics in the specified area, to MDAF or MDA MnS producer.     
· Target UE(s): NWDAF focuses on a particular UE ID (Subscription Permanent Identifier - SUPI), while the management plane, i.e., MDAF or MDA MnS producer considers the average UE in a particular location. Specifically, when NWDAF needs MDAF or MDA MnS producer output, e.g., resource utilization prediction, in relation to a UE or a group of UE, that reside in a particular area, it needs to translate the location of UE(s) into an area in the form of cells or TAs.
· Filtering conditions: Refers to the conditions included in a consumer request, which indicate the report triggering criteria. The recipient NWDAF needs to identify where filtering conditions can be applied and include any of them that relate to the subsequent request towards MDAF or MDA MnS producer.    
The NWDAF also needs to perform the discovery of the appropriate MDAF or MDA MnS producer needed, by contacting the respective MnS discovery service producer as per clause 5 TS 28.537. MDAF or MDA MnS producers need to register themselves to the respective Service Directory with their management capabilities described by MnS information or MnS profile. 
NOTE:	The details for the MDA MnS producer discovery by the NWDAF may be based on the existing procedure defined in 3GPP SA5 TS 28.537.
Editor Note: Merging wih S2-2206132 is for FFS.
[bookmark: _Toc97269612]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409]If a consumer requires analytics from NWDAF that rely on input from MDAF the following apply.
[image: ]
Figure 6.x.2-1: Supporting NWDAF interworking with MDAFrequest and response
Precondition: Initially MDAF(s) or MDA MnS producers register their capabilities, i.e., MnS information or MnS profile as described in clause 5 TS 28.537 to a MnS discovery service producer. The MnS discovery service producermay contain all or partial information related to the capabilities of MDA MnS producer. 

1. An analytics consumer issues a request using either on-demand request or subscription method towards the selected NWDAF as described in TS 23.288. 

2. The recipient NWDAF uses the Analytics Request Processing or Analytics Logic (that resides within the same function or can alternative be a separated NF) to determine the requirements of the received analytics request to identify the corresponding attributes (i.e., as mentioned above: Analytics ID, Relative time schedule, Reporting time window, etc.). 

3. The recipient NWDAF performs the discovery of the corresponding MDAF or MDA MnS producer. The discovery step can take place in two different ways: 
i. the recipient NWDAF requests the Service Directory indicating the desired capabilities for a target MDAF or MDA MnS producer in step 3a and receives a reply in step 3b suggesting the set of MDAF or MDA MnS producer to select from, 
ii. the recipient NWDAF only receives basic profile information from the Service Directory in steps 3a and 3b and needs in step 3c to request from each suggested MDAF or MDA MnS producer its capabilities before being able to select the desired one(s).      

4. If the discovery process returns an empty set, i.e., with no results that can fulfil the desired capabilities, then the NWDAF may optionally negotiate with the analytics consumer, i.e., to change or downgrade, the requirements of the analytics request. The requirements that the NWDAF may negotiate with the consumer if the desired one(s) cannot be fulfilled may include the:

a. Reporting time window where the NWDAF can propose a new reporting time window based on the received MDAF or MDA MnS producer options set provided by the discovery process.  
b. Analytics subscription type where the NWDAF can degreade the analytics subscription type, e.g., from an on-demand immediate response to a response estimating an additional latency, based on the received set of MDAF or MDA MnS producer options provided by the discovery process.   

If a solution cannot be reached in the negotiation step or if the negotiation step is not supported, then the process is terminated at this point. 

5. If the suggested set of MDAF or MDA MnS producer that fulfils the desired capabilities is nonempty or a negation step assisted in reaching a solution, then the recipient NWDAF selects the desired MDAF or MDA MnS producer out of the suggested set and then prepares the format the corresponding MDA request, i.e., by deriving the requirements or corresponding attributes of the MDA request. 

6. The MDA request is issued automatically towards the selected MDAF or MDA MnS producer.

7. The MDAF or MDA MnS producer prepares the MDA result.

8. The MDAF or MDA MnS producer returns the MDA responds providing the desired analytics output results. 

9. The recipient NWDAF collects additionally raw data from other data sources, which may include NFs, MnSs, repository functions, e.g., NRF, UDR, URM, data collection entities, e.g., DCCF, ADRF, to calculate the requested analytics result.    
 
10. The NWDAF prepares the analytics result. 

11. The NWDAF provides the analytics response towards the analytics consumer that includes the requested result.  

[bookmark: _Toc97269613]6.X.3	Impacts on services, entities and interfaces
-	NWDAF contains or interact with the Analytics Request Processing or Analytics Logic to determine the attributes of the MDAF on-demand request or subscription
- 	NWDAF supports the discovery of the appropriate MDAF or MDA MnS producer 
- 	NWDAF may optionally negotiate with the analytics requirements related to a consumer request
******************************** End of change *******************************
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