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Abstract: This contribution proposes updates to Sol #19 to remove an EN related to the use of the baseline parameters for supporting the aggregation of analytics IDs and to further clarify the concept of baseline parameters.  
1. Discussion
	Topic
	Reason
	Proposal of Changes

	Baseline parameters in subscription to NWDAF
	Current solution has a FFS related to the NF precise definition of how NWDAFs discovers upper and lower NWDAFs in the hierarchy
	1. Removal of FFS in section 6.19.1
“Editor's note:
It is FFS to decide whether the baseline parameters are indicated by the NF Consumer of NWDAF or if it is configured at NWDAF. Based on this decision, the following procedure needs to be updated.”
2. Update description in section 6.19.1 to characterize the importance of the baseline parameters for NF-to-NWDAF and NWDAF-to-NWDAF interactions.

	Terminology and editorial
	The area some parts of the solutions that would benefit from editorial changes to clarify the text and concepts. 
	3. Clarifications of the definition of output strategies.


2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
* * * * First change * * * *

6.19
Solution #19: Multiple NWDAFs interactions for analytics consumption and composition related to large areas
6.19.1
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 or aggregate a single analytics output based on the multiple analytics outputs. 
The NWDAF with such capability is configured with the composition rule that defines the aggregation function to compose the fields 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:

-
Dataset statistical properties: parameter that defines requirements for the selection and preparation of the collected data (e.g. balanced datasets - uniformly distributed samples in labels of predictions) or processes (e.g. time dependent weights, covariance) to be used for the analytics generation. This parameter guarantees that all NWDAFs involved in the generation of a single analytics output will have data samples treated with the same statistical requirements. This can reduce the chances of discrepancies that can lead consumer of the single analytics ID to suboptimal decisions.

-
Output strategy: parameter that defines when an analytics output will be sent to a consumer enabling a synchronization on the output generated by multiple NWDAFs. Two output strategies are defined:

-
Binary output strategy: analytics output will be sent to the consumer only when the preferred level of accuracy is reached before the time deadline, both indicated in the subscription and any periodicity in the analytics reporting mode is ignored until the level of accuracy is reached, in the case of a first notification.  
-
Gradient output strategy: analytics output will be sent to the consumer following the periodicity indicated in the analytics reporting information included in the subscription regardless if the requested level of accuracy has been reached. In this new output strategy mode, the periodicity in analytics reporting information has precedence over the level of accuracy. NWDAF includes in the output sent to the consumer the level of accuracy reached for the specific notification for a cycle of the periodicity.
The proposed baseline parameters are relevant for NFs consumers because of the following reasons:
-
NF consumers of NWDAF may use the dataset statistical properties information in order to influence the data selection mechanisms to be used for the generation of an analytics IDs. This parameter allows NF consumers of analytics ID to have assurances that the generated analytics ID reflects the statistical characteristics of the data that are relevant for the consumer in all different NWDAFs involved in the analytics generation;
-
The output strategy allows NF consumers of NWDAF to indicate via binary or gradient options how NWDAFs shall handle the relationship among: "preferred level of accuracy of the analytics" as listed in TS 23.288 clause 6.1.3; the parameter "time when analytics information is needed" as listed in TS 23.288 clause 6.1.3; the "periodic reporting mode in an Analytics Reporting Information" as listed in TS 23.288 Clause 6.1.3; and the availability of data as listed in TS 23.288 clause 6.2.1. If preferred level of accuracy is more important than providing an output, the binary strategy shall be used in the aggregation of the analytics ID outputs to guarantee that all analytics outputs have equivalent confidence in the prediction. If having an analytics output is more important than reaching the preferred level of accuracy, then all NWDAFs involved in the aggregation of a single analytics ID output must operate with the gradient output strategy and timely provide the output indicating the level of accuracy at the moment of the output generation.
The proposed baseline parameters are relevant for NWDAFs interactions because they assure the usage of the same statistical properties and output strategy among the multiple NWDAFs required to aggregate multiple analytics IDs into a single analytics ID to be provided to a NF consumer. 

6.19.2
Procedure for NWDAF Interactions

The procedure in Figure 6.19.2-1 illustrate the enhanced mechanisms for NWDAF interactions for analytics generation targeting large areas.
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Figure 6.19.2-1: NWDAF interactions for single analytics output generation for large areas of interest

1.
NF Consumer determines the proper NWDAF to subscribe for the required analytics ID covering the entire  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 required analytics ID (e.g. AoI = A,B), analytics reporting information, level of accuracy and the output strategy. The NF consumer may include the dataset statistical properties in case it wants to influence the dataset selection mechanisms for the analytics ID generation.

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 triggers the analytics generation in its serving area. Based on the composition rule, NWDAF#1 associates the requested analytics ID by the Consumer, the local analytics output to be generated, and the identification of the further NWDAFs require to properly cover the requested area of interest 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. If the NF consumer provided the dataset statistical properties and output strategy, the NWDAF uses the same parameters from the original NF consumer request into the request to the identified NWDAFs. If the NF consumer did not provide the baseline parameters, the NWDAF determines the baseline parameters that shall be used for the interactions with other NWDAF. 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 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.
NWDAF#1 generates the single analytics output according with the composition rule, based on local generated analytics output at NWDAF#1 and all received analytics outputs from the further NWDAFs (e.g. NWDAF#2).

8.
NWDAF#1 send the notification/response to the NF Consumer with a single analytics output generated based on the composition rule.
NOTE:
Steps 3-8 are recursive and may be further executed by any NWDAF (e.g., NWDAF#2) that receive a subscription/request for analytics ID and requires interactions with other NWDAFs. 
6.19.3
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 * * * *
[image: image2.png]



3GPP

SA WG2 TD


_1655098158.doc
[image: image1]

� EMBED Visio.Drawing.15 \* MERGEFORMAT ���











[image: image2.emf]NWDAF#2


(Serving Area #B)


NF 


Consumer


NWDAF#1


(Serving Area #A)


NRF


2. Nnwdaf_AnalyticsSubscription_Subscribe (AnalyticsID, 


Analytics Filter, Level of accuracy, Baseline Parameters)


6b. Nnwdaf_AnalyticsSubscription_Notification 


(Analytics Output)


1. Determination of proper NWDAF 


3. Determination of proper NWDAF 


5. Nnwdaf_AnalyticsSubscription_Subscribe (AnalyticsID, 


Analytics Filter, Level of accuracy, Baseline Parameters)


6a. Analytics 


Generation


4. Setup local 


analytics generation


7. Analytics Composition 


based on local and 


consumed analytics


8. Nnwdaf_AnalyticsSubscription_Notification 


(Composed Analytics Output)


NWDAF#2
(Serving Area #B)
NF Consumer
NWDAF#1
(Serving Area #A)
NRF
2. Nnwdaf_AnalyticsSubscription_Subscribe (AnalyticsID, Analytics Filter, Level of accuracy, Baseline Parameters)
6b. Nnwdaf_AnalyticsSubscription_Notification (Analytics Output)
1. Determination of proper NWDAF
3. Determination of proper NWDAF
5. Nnwdaf_AnalyticsSubscription_Subscribe (AnalyticsID, Analytics Filter, Level of accuracy, Baseline Parameters)
6a. Analytics Generation
4. Setup local analytics generation
7. Analytics Composition based on local and consumed analytics
8. Nnwdaf_AnalyticsSubscription_Notification (Composed Analytics Output)






