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Abstract: This contribution clarify concepts on consumers of NWDAF using the baseline parameters on subscription to NWDAF and aggregating analytics IDs. 
1. Introduction/Discussion
 
	Topic
	Reason
	Proposal of Changes

	Clarification on restrictions of only NWDAFs are able to aggregate analytics IDs.
	During SA2#140E email discussion there was a discussion about the assumption of this solution that only NWDAFs are able to aggregate analytics ID. 
We clarify that NWDAFs are the main entities in 5GS that should be able to aggregate analytics ID, but NFs if allowed by operators can also be capable of operating the composition rule and to aggregate analytics IDs. 
	1. Modifying Section 6.19.1 rewording the assumptions of which entities can aggregate analytics IDs.
2. Modify text of steps of the procedure in Figure 6.19.2-1 to include in the description the situation in which NFs are allowed by operator to aggregate analytics IDs
3. Modify Section 6.19.3 description including the extensions of NFs (when allowed by operators) to generate aggregated analytics ID. 




2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-91
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
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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.

The core of this solution is to propose the usage of the proper parametrization for the generation of analytics IDs of the same type that need to be aggregated into a single analytics ID output. Therefore, this solution proposes the usage of baseline parameters parametrization for the subscription of analytics ID of the same type into the multiple required NWDAFs. 
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 of the same type into a single analytics ID output.
This solution also considers that the aggregation of analytics IDs can happen following two situations:
-	NWDAF as a central point for aggregation (Option A): 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 of the same type.
-	NWDAF and/or NFs can perform analytics aggregation (Option B): operator may decide to allow certain NFs, such as NEF, to operate also with the capability to compose or aggregate analytics IDs outputs of the same type. In this case, both NWDAFs and allowed NFs have the capability to aggregate analytics IDs.
The NWDAF or NFs with such capability is are 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 or NFs 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.
[bookmark: _Toc12272][bookmark: _Toc17238][bookmark: _Toc9084][bookmark: _Toc43393184][bookmark: _Toc21033][bookmark: _Toc11208][bookmark: _Toc20694][bookmark: _Toc42779108][bookmark: _Toc42770052][bookmark: _Toc27970][bookmark: _Toc27938][bookmark: _Toc44004351]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 is 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.

* * * * Second change * * * *
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6.19.2.1	Procedure for NWDAF as Central Aggregation Point
The procedure in Figure 6.19.2-1 illustrate the enhanced mechanisms for NWDAF interactions for analytics generation targeting large areas., when only NWDAFs can aggregate analytics IDs output of the same type into a single analytics ID output. This possibility is regarded as option A.


Figure 6.19.2-1: (Option A) 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.
NOTE 1: The determination of the proper NWDAF is out of the scope of this solution. 
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 needs to aggregate the multiple analytics IDs outputs of the same type into a single analytics ID output 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 it needs to 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.

* * * * Third change * * * *

6.19.2.2	Procedure for Mixed Aggregation Points

The procedure in Figure 6.19.2-1 2 illustrate the enhanced mechanisms for NWDAF interactions for analytics generation targeting large areas when both NWDAFs or NF consumers can aggregate analytics IDs output of the same type into a single analytics ID output.


Figure 6.19.2-21: (Option B) NWDAF iInteractions for single analytics output generation for large areas of interest
1.	NF Consumer determines the proper NWDAF(s) to subscribe for the required analytics ID covering the entire area of interest based on NRF discovery.
NOTE 1: The determination of the proper NWDAF is out of the scope of this solution. 
2.	If the NF Consumer is not allowed to aggregated analytics ID,NF Consumer subscribes to the 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.
In case the NF Consumer is allowed by operator to perform the aggregation of analytics IDs, the NF consumer sends the request for analytics IDs for all the discovered NWDAF using the same analytics ID, analytics reporting information, level of accuracy, output strategy and baseline parameters to all NWDAFs. The analytics filter may be specific to the areas covered by each NWDAF. Based on the composition rule, NF consumer associates the required analytics ID to each subscription correlation ID from the required NWDAF. 
NOTE 2: Steps 3 – 5 are skipped if NF consumer is allowed to aggregate multiple analytics ID outputs into a single analytics output. 
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 needs to aggregate the multiple  analytics IDs outputs of the same type into a single analytics ID output 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 need to 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 requester of such analytics ID (NWDAF#1, or NF consumer if allowed to aggregate analytics ID).
In case NF consumer if allowed to aggregate analytics ID, the NWDAF#1 in the procedure of Figure 6.19.2-1 also sends its generated analytics ID to the NF Consumer.
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).
	In case the NF consumers are allowed to aggregate analytics IDs, the aggregation in Step 7 is then executed by the NF consumer. The NF consumer generates the single analytics output according with the composition rule based on all analytics outputs received from the NWDAFs (e.g., NWDAF #1, and NWDAF #2).
NOTE 3:	In case the NF consumers are allowed to aggregate analytics IDs, step 8 is skipped. 
8.	NWDAF#1 send the notification/response to the NF Consumer with a single analytics output generated based on the composition rule.
NOTE 4:	In case of only NWDAFs are allowed to aggregate analytics IDs, 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.
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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.
NFs: 
-	If allowed by operator to aggregate analytics IDs, extension of capabilities generate a single analytics output based on multiple analytics.

* * * * End of changes * * * *
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