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Abstract: This is a solution for KI#2 with enhancements in NWDAF services and operation to allow NWDAFs consistent consumption of analytics ID from other NWDAFs and single analytics output generation. 
1. Discussion
The KI#2 in TR 23.700-91 defines that the following issues should be studied:

· 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.
In addition, TS 23.288 defines that there can exist multiple NWDAFs deployed in the network providing the same or different analytics ID. Below we describe two examples of scenarios in which multiple NWDAFs with different NWDAF serving areas need to interact to provide the single analytics ID. Examples of these scenarios are:

· Scenario 1: An AF#1 wants to subscribe to service experience type of analytics ID for an area of interest, with the purpose to identify picks of negative service experience. When translated by NEF, such area of interest requires multiple NWDAFs to interact in order to cover the entire area of interest requested by the AF.  
· Scenario 2: An AF#2 wants to subscribe to service experience type of analytics ID for an area of interest, with the purpose to identify averaging service experience. When translated by NEF, such area of interest requires multiple NWDAFs to interact in order to cover the entire area of interest requested by the AF.
In order to support these scenarios when multiple NWDAFs are used for generating a single analytics output there exist the following problems:
· Problem 1: The consumer has no guarantees that consistent statistical data properties have been used for the generation of such analytics output (specially in a multi-vendor scenario). AF#1 without any information about if outlier in data sample were considered by NWDAFs in the analytics generation, cannot properly take actions based on the consumed analytics. Interval of confidence is not enough for such consumer. The nature of the data used for analytics generation is a key information. 
· Problem 2: There is no guarantee as per TS 23.288 Clause 6.2.1 that an analytics output will be generated at the point in time required by the consumer: “Otherwise, the NWDAF may wait until enough data is collected before providing a response or a first notification”. This is a problem for NWDAFs interacting for providing a single analytics output for a large area. 
· Problem 4: Which entity in the system is responsible for the subscription to multiple NWDAFs?
· Problem 3: How to consolidate a single analytics based on the analytics output from multiple NWDAFs? 
Therefore, we propose a solution to addressed the KI#2 problems on how to enhance NWDAF services and capabilities to support NWDAFs cooperation for providing analytics output for large areas of interest.  

We propose the extension of NWDAF services to allow control and knowledge of baseline parameters to be used for the analytics generation; extension of NWDAF capabilities to compose single analytics output based on multiple consumed analytics output from other NWDAFs. 
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 X: Multiple NWDAFs interactions for analytics consumption and composition related to large areas
6.X.1
High-level Description

This clause describes a solution for KI#2 for enhancing interactions among NWDAFs to support composition of a single analytics for a large area of interest with baseline parameters.

This solution assumes that NWDAFs are the only entities in the system capable to compose a single analytics output based on the multiple analytics outputs. The NWDAF with such capability is configured with the composition rule that defines the mapping and processes of field types of multiple analytics outputs of the same analytics type into a single analytics output that is provided to an analytics consumer. 
NWDAFs are also configured with the baseline parameters allowed per type of analytics type (i.e., analytics IDs) . The baseline parameters are: 
-
Statistical properties (e.g., balanced datasets - uniformly distributed samples in labels of predictions) or processes (e.g., time dependent weights, covariance) to be applied on datasets used for the analytics generation 

-
Output strategy: defines the relationship between deadline for analytics output, analytics reporting periodicity and level of accuracy

-
Binary, only output when level of accuracy is reached regardless of the requested analytics reporting information; 

-
Gradient: following the requested analytics reporting information regardless of reaching requested level of accuracy.
Consumers of NWDAF might indicate in the subscription/request the preferred baseline parameters, which will be checked and if allowed used for analytics generation. 


6.X.2
Procedure for NWDAF Interactions
The procedure in Figure 6.X.2-1 illustrate the enhanced mechanisms for NWDAF interactions for analytics generation targeting large areas.  
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Figure 6.X.2-1: NWDAF interactions for single analytics output generation for large areas of interest

1. NF Consumer determines proper NWDAF to subscribe for large area of interest based on NRF discovery.

2. NF Consumer subscribes to determined NWDAF capable of composing 

the single analytics output (e.g.,NWDAF#1), including in the subscription, the analytics ID, analytics filter information the whole area of interest for the desired analytics ID (e.g., AoI = A,B), analytics reporting information, level of accuracy, dataset statistical properties, and output strategy.


3. Based on the received request/subscription NWDAF#1 identifies the need for interaction with other NWDAF instances. NWDAF#1 determines the proper NWDAFs serving the areas it cannot serve based on NRF discovery.

4. NWDAF#1 checks the authorization of the requested parameters 

for the analytics ID. 

In negative case, NWDAF#1 rejects the subscription/request from NF Consumer. 

In positive case, NWDAF#1 triggers the analytics generation in its serving area. NWDAF#1 creates also an instance of composition rule associated to the requested analytics ID

, the local analytics output to be generated, and the identification of the further NWDAFs require to properly cover the requested AoI from the NF consumer.  

5. NWDAF#1 subscribes/requests to the further identified NWDAFs (e.g., NWDAF#2) with the same analytics ID, analytics reporting information, level of accuracy, dataset statistical properties, and output strategy of the original NF consumer request. 

With the confirmation of the subscription/request to the further NWDAFs, NWDAF#1 further associated the subscription identification of each requested analytics ID to the instance of the composition rule. 

6. (a,b) Each further NWDAF (e.g., NWDAF#2) generates its analytics output according with the requested/subscribed parameters and sends the analytics output to the NWDAF#1.

7. Based on the local generated analytics output at NWDAF#1 and all received analytics outputs (for the same analytics type) from the further NWDAFs (e.g., NWDAF#2), NWDAF#1 generates the single analytics output based on the mappings and processes defined by the composition rule. 


8. NWDAF#1 send the notification/response to the NF Consumer with a single analytics output generated based on the composition rule. 
6.X.3
Impacts on services, entities and interfaces
NWDAF: 

-
Extension of services to support the new input parameters: dataset statistical properties and output strategy.
-
Extension of NWDAF capabilities to generate a single analytics output based on multiple analytics.


END OF CHANGES
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�Why is this required for the consumer?


�To guarantee that the consumer can explicitly indicate that in the case an analytics ID requires multiple NWDAFs, all the NWDAFs will operate based on the same baseline parameters. 





We would also be open to consider that this information of which baseline parameters should be used, can be a configuration of NWDAF. 


 


�Why do we need two steps (1 and 3) for determination of proper NWDAF?


Because we think that static configuration of NWDAF instances is not aligned with the �already defined procedures for discovery of NWDAFs.





The step 1 is about the NF consumer discovering the NWDAF to subscribe





The Step 3 is about the NWDAF discovering the NWDAF instances. 





�What is the meaning of "composing"?


�It means combining analytics IDs output from multiple NWDAF into a single analytics ID output.


�What are these parameters for? Why are they provided by the consumer to the NWDAF?


�The parameters are required for the coordination among different NWDAFs.


It guarantees that all NWDAFs will use the same mechanisms to prepare the data to be used for the requested analytics ID; and to guarantee that all NWDAFs will provide the analytics output according to the same output strategy (e.g., all send notification even if desired level of accuracy is not met).





The issues about these parameters being provided by the consumer were discussed above. 





�Authorization of which parameters?


�The baseline parameters. 


�This looks like implementation details.


�Agreed, we do not need to go for the details of how the rules are instantiated. 


�Same comment as before, why do we need these parameters?


�If one NWDAF uses smoothing for the calculation of the analytics ID for its region, and another NWDAF does not use, the single analytics output to be sent to the NF consumer will have inconsistencies. 


�Implementation details for NWDAF?


The use of a rule for the generation of a single analytics ID is �not an implementation detail, but necessary to guarantee that there will be a mechanism that operators can configure to determine how they want to compose, combine the multiple analytics output into a single analytics output. 


�Isn't this already possible in Rel-16?


�Can you point to the specification in R16 where this is defined? 
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