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Abstract: This contribution clarifies the usage of the proposed interface enhancement in case DCCF is present in the network, as well as details about alternative #2. 
1. Introduction/Discussion
 
	Topic
	Reason
	Proposal of Changes

	Clarification of relationship to AOG mode and the consumers of proposed services
	During SA2#140E email discussion it was noticed a discrepancy on the use of AOG mode in Alternative #2 of Solution #58 in comparison of the definition of AOG Modes in solution #17. The key issue is that in sol #17 the description indicates that AOG mode can only be used by an NWDAF invoking NWDAFs services, while in Sol #58 there is no restriction on the consumer of the proposed services
	1. Modifying Section 6.58.1.2.2 proposing another example of how the indication not based on AOG mode at the subscription can be provided,
2. Modifying text of the step 2a in Figure 6.58.2-1 in Section 6.58.2

	The current solution describes the service to expose the bulked data for an analytics ID as NWDAF service. Nevertheless, the same principle and service parametrization proposed in this Sol #58 can be provided by DCCF.

	Alternatives #1 and #3 can be the services exposed by DCCF to allow consumers from DCCF to collect the bulked data for an analytics ID. The parameters defined in sol #58 for services used to request the bulked data are equivalent to the description in Sol#9 on the “Formatting conditions requested by different consumers”.
The principle of alternative #2, in which both the analytics ID output as well as the data used for such analytics generation can be provided by an NWDAF is also applicable to DCCF, as DCCF can subscribe to NWDAF services extended with alternative #2, and re-expose to consumers of DCCF the analytics output and the used data such. This DCCF capability is for instance described in Step 7 of Sol #10.

	3. Add a note in Section 6.58.1.1 indicating that the principles of parameters defined alternatives #1, #2, and #3 can also be exposed by DCCF, if present in the network.
4. Add a note in 6.58.2, describing the role of DCCF, if present in the network. 




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

[bookmark: _Toc50309961][bookmark: _Toc50021386][bookmark: _Toc50021955][bookmark: _Toc50022659][bookmark: _Toc50023308][bookmark: _Toc50023893][bookmark: _Toc50579693][bookmark: _Toc50724998]6.58.1.1	General
The goal of this solution is to define the alternatives for realizing the services related to data collection in NWDAF-to-NWDAF interactions (e.g., in flat or hierarchical model of NWDAF deployments). Such service can be used for data collection supporting NWDAF operation for analytics IDs in both inference (e.g., data collection for analytics ID output generation) or training stages (e.g., data collection for training a model for an analytics ID).
NWDAF exposing collected data is enhanced with the following capabilities:
-	Providing bulked data to consumers instead of individual data samples in order to reduce signalling and efficiency on controlling the raw collected data from sources (i.e., NF events or OAM data). The bulked data is the set of data samples to be used for an analytics ID for a consumer of NWDAF. The bulked data is generated based on the set of raw collected data from NFs/OAM and the properties for the selection of such raw data.
-	The bulked data comprises the following fields: bulked data identification, type of bulked data (''raw data samples'' or ''pre-processed data samples'' or a combination of both), if the type of bulked data is ''pre-processed data samples'' the data type (e.g., Event ID) and associated feature type (e.g., average values of Event ID) are included, data values (when ''raw data samples" type of bulk data is used) or feature values (when ''pre-processed data samples'' type of bulked data is used), and timestamp when the data sample is associated with a bulked data.
-	Exposing runtime collected data (e.g., data from NFs/AFs/OAM retrieved via notification mechanisms), or historical collected data (e.g., data from NFs/AFs/OAM that were at some point collected, then stored);
-	Apply selection processes of data samples or processing mechanisms for the generation of the bulked data according to operator-defined rules. Such rules define the allowed and/or restricted properties or processes to be applied to the set of raw collected data to be used for the bulked data. Operators can define such rules per analytics ID, or per bulk data consumer, or per network slice, or a combination of them. Examples of properties are network slices; area of interest; statistical attributes such as averages, mean, skewness; aggregation levels, such as geographical per cell, per UEs, or temporal such as per hours or days. Examples of processes are: definition of data collection mode mechanisms; definition if raw collected data, or pre-processed data, or both can be used for composing the bulked data; applying anonymization of data fields in the bulked data to avoid exposing undesired information. It is possible that operators might define different rules for generation of bulked data for training or inference.
NOTE: 	If DCCF is used in the network, DCCF services can also be enhanced with the capability of providing bulked data for an analytics ID. The principles of parameters defined alternatives #1, #2, and #3 can also be exposed by DCCF services to allow the data collection of bulked data for an analytics ID with plain data, pre-processed data, or analytics output and data used for such analytics generation.

* * * * Second change * * * *
[bookmark: _Toc50021389][bookmark: _Toc50309964][bookmark: _Toc50021958][bookmark: _Toc50022662][bookmark: _Toc50023311][bookmark: _Toc50023896][bookmark: _Toc50579696][bookmark: _Toc50725001]6.58.1.2.2	Alternative 2: Extensions to NWDAF Services
The extensions of existing NWDAF services allow to provide the bulked data (i.e., data samples) instead of the calculated analytics output.
In this alternative, the input and output parameters of Nnwdaf_AnalyticsSubscription and Nnwdaf_AnalyticsInfo services defined, respectively, in TS 23.288 [5] Clause 7.2 and Clause 7.3 shall be extended.
The extensions to input parameters of such NWDAF services are:
-	An indication that the service is being invoked in order to retrieve the bulked data associated with the analytics ID or the analytics output and the bulked data used to generate such analytics output. An eExamples of such indication s are is reusing the AOG modes #1, #2, #4 defined in Solution #17, clause 6.17.1.1, or the type of bulked data and/or the bulked data flag. In the case the indication is specified as of the AOG mode, this parameter also denotes the type of bulked data that has to be provided: i.e., ''raw data samples'' (AOG Mode #1) or ''pre-processed data samples'' (AOG Mode #2) or a combination of both (AOG Mode #4). In the case the indication is the type of bulked data, the possible values are ''raw data samples'' or ''pre-processed data samples'' or a combination of both. When the bulked data flag is included, it denotes that the output of the NWDAF service shall include the bulked data (i.e., data samples of all data types) for the analytics ID without providing the analytics output.   When the output-bulked data flag is included, it denotes that the output of the NWDAF service (in case of notification service, for each output) shall include the generated analytics ID and the bulked data (i.e., data samples of all data types) used to derive such analytics ID output.
-	Analytics Filter Information shall include feature type to be applied to the of data samples in case the type of the requested bulk data includes ''pre-processed data samples''. Examples of feature type are maximum values, average values;
-	Analytics Reporting Information shall include:
-	interval of time for sample selection;
-	data collection mode (DC mode) as described above;
-	(optional) minimum and/or maximum number of samples to be included in the bulked data.
The AOG Mode and/or bulked data flag input parameters are the indication to NWDAF that a set of data related to an analytics ID needs to be associated to a bulked data. Where the analytics ID, target of analytics ID, and analytics filter information define the properties of the data collected or available at NWDAF data shall be associated with such bulked data.
The extensions of output parameters for both NWDAF services Nnwdaf_AnalyticsSubscription and Nnwdaf_AnalyticsInfo are:
-	If no flag or type of bulked data is used in the input parameters of subscription/request, the output message contains the same parameters specified in TS 23.288;
-	If the input parameters of subscription/request included the AOG Mode or type of bulked data and/or the bulked data flag, the output message shall contain the subscription correlation ID (identifying the requested bulked data) and the bulked data without containing the analytics output and related fields (validity period, probability of assertion);
-	If the input parameters of subscription/request included the AOG Mode or type of bulked data and the output-bulked data flag, the output message shall contain the subscription correlation ID (identifying both the analytics ID output and the requested bulked data) the analytics output and related fields (validity period, probability of assertion), and the bulked data containing the data used for generating such analytics output.
* * * * Third change * * * *
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The procedure described in Figure 6.58.2-1 describes how the different models of data collection can be used in NWDAF-to-NWDAF interactions. 
NOTE 1:	Figure 6.58.2-1 illustrates only the interactions of NWDAF#1 collecting data from NWDAF#2, nevertheless there is no restriction that NWDAF#1 can collect further data from other NFs/OAM.
NOTE 2:	Figure 6.58.2-1 illustrates the case in which there exist a direct interaction between NWDAFs. Nevertheless, if DCCF is deployed in the network an NWDAF (e.g., NWDAF#1) can send the request to DCCF able to expose bulked data, and such DCCF can further interact with other NWDAFs (e.g., NWDAF#2) if required or directly with the NFs that provide the type of data required by the requested bulked data. 









Figure 6.58.2-1: NWDAF-to-NWDAF interactions for Data Collection
1.	NWDAF#1 identifies that further data from another NWDAF (i.e., NWDAF#2) is required in order to perform some operation over an analytics ID. The triggers for further data collection are related to: a) the local policies of NWDAF (e.g. preparation for future requests for analytics ID as specified in TS 23.288 [5] Clause 6.2.2.1); b) a request for analytics generation requiring data not covered by the NWDAF serving area; c) a request for model training; d) a request for bulked data generation that NWDAF#1 cannot generate alone.
The description of Steps 2a and 2b depends on the different alternatives described in clause 6.58.1.2.
Alternative #1: Applying Event Exposure Framework Principles
2a.	NWDAF#1 invokes Nnwdaf_EventExposure_Subscribe service from NWDAF#2 to request a bulked data. The request includes the Event ID set to Bulked data, Target of Event Reporting, Event Filter, Event Reporting Information with the extensions defined in clause 6.58.1.2.1.
2b.	Based on the received request, NWDAF#2 creates a new bulked data for the requesting consumer and sends a confirmation of the request including the subscription correlation ID that identifies the bulked data to be generated for the requesting consumer (e.g., NWDAF#1).
Alternative #2: Extensions to NWDAF Services
2a.	NWDAF#1 invokes Nnwdaf_AnalyticsSubscription_Subscribe service from NWDAF#2 to request a bulked data. The request includes the AOG Mode or type of bulked data and/or the Bulked data flag or the Output-Bulked Data flag, Analytics ID, Target of Analytics, Analytics Filter Information, and Analytics Reporting Information with the extensions defined in clause 6.58.1.2.2.
NOTE 1:	When the Output-Bulked Data flag is included in the subscription, it indicates to NWDAF#2 to trace the collected data for the generation of the requested analytics ID and associated it to the bulked data.
2b.	Based on the received request, NWDAF#2 creates a new bulked data for the requesting consumer and sends a confirmation of the request including the subscription correlation ID that identifies the bulked data to be generated and/or the analytics output for the requesting consumer (e.g., NWDAF#1).
NOTE 2:	For simplification, the Figure 6.58.2-1 depicts only the subscribe/notify service of NWDAF. The same principal and parameters can be used with the request/response service offered by NWDAF. 
Alternative #3: New Dedicated Service
2a.	NWDAF#1 invokes Nnwdaf_DataManagement_BulkedDataCreation service from NWDAF#2 to request a bulked data. The request includes the Analytics ID, Target of Analytics, Bulked data Filter Information, Bulked data Reporting Information, and a Notification Target Address (+ Notification Correlation ID) as defined in clause 6.58.1.2.3.
2b.	Based on the received request, NWDAF#2 creates a new bulked data for the requesting consumer and sends a confirmation of the request including the Bulked data identification that identifies the bulked data to be generated for the requesting consumer (e.g., NWDAF#1)
NOTE 3:	The subscription correlation ID in Alternative #1 or #2, or the Bulked data identification (ID) in Alternative #3 allow the consumer of the requested bulked data to request to NWDAF any changes in the generation of the bulked data related to such identification and to identify the received dataset to the actually requested bulked data.
The Step 3 - 4 are executed independent of the Alternative of indication for bulked data.
3(a,b,c).	Based on the received request, NWDAF#2 determines if further data collection needs to be trigger in order to properly associate collected data to the bulked data to be generated. NWDAF#2 triggers the data collection if required using the data collection mechanism indicated in the DC mode parameter received in Step 2b. If no DC mode parameter is provided in the request, NWDAF#2 uses default DC modes associated with the analytics stages (if analytics stages are included in the request) or default DC modes defined in the rules.
	For DC Mode "Offline", NWDAF#2 invokes the NF services according with solutions that allow NFs to store events and reduce the notification signalling to the consumer. This way, events from NFs are stored for a short period of time and then transmitted in bulk to the consumer.
	For DC Model "Runtime", NWDAF#2 invokes the NF services and will receive the stream of events generated by the NF.
	For DC Mode "Historical", NWDAF#2 uses the mechanisms to select the historical information it has available.
4.	Based on the properties of the received request and the rules for bulked data, NWDAF#2 generates the bulked data including the available or collected data (directly from NFs or further required bulked data from other NWDAFs).
The description of Steps 5, 5a, 5b depends on the different alternatives described in clause 6.58.1.2.
NOTE 4:	It is also possible that instead of providing the dataset of the generated bulked data, the NWDAF#2 provides a reference to where the dataset can be retrieved by the consumer of the bulked data, i.e., NWDAF#1.
Alternative #1: Applying Event Exposure Framework Principles
5.	NWDAF#2 sends to NWDAF#1 via Nnwdaf_EventExposure_Notify the identification of the requested bulked data, and the dataset of the generated bulked data.
Alternative #2: Extensions to NWDAF Services
5a.	If request does not include Output-Bulked Data flag, NWDAF#2 sends to NWDAF#1 via Nnwdaf_AnalyticsSubscription_Notify the identification of the requested bulked data, and the generated bulked data.
5b.	If request included Output-Bulked Data flag, NWDAF#2 sends to NWDAF#1 via Nnwdaf_AnalyticsSubscription_Notify the identification of the requested bulked data, the generated analytics output, and the bulked data used to generate such analytics output.
Alternative #3: New Dedicated Service
5a-b.	If the received request in Step 2 does not include the fetch flag: NWDAF#2 keeps the generated bulked data (for a limited period of time). When NWDAF#1 invokes the Nnwdaf_DataManagement_BulkedDataFetch request including the bulked data identification, NWDAF#2 sends in the response the generated bulked data associated with the requested bulked data identification.
5.	If the fetch flag is included in the received request in Step 2: NWDAF#2 sends to NWDAF#1 via Nnwdaf_DataManagement_BulkedDataNotify the bulked data identification and the generated bulked data.
The Step 6 is executed independent of the Alternative of indication for the need of bulked data.
6.	The consumer of the bulked data, i.e., NWDAF#1 uses the received information to process an analytics output inference request for an analytics ID or process a model training request associated with the analytics ID or further process a request to generate bulked data for the analytics ID.
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