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Abstract of the contribution: The proposal addresses updates of Solution #2:” Network Data Analytics Feedback”. 
Discussion
The modifications address the following topics:
	Topic
	Reason
	Proposal

	Editor’s notes about the convergence with network exposure framework (§6.2.1, §6.2.1.3)
	The vocabulary (EventID, matching filters) has been harmonized with:
1) The NWDAF vocabulary stated in 23.502 §4.19
2) The NEF 23.502 §4.15 vocabulary (which is similar, with some parameters more detailed)
	1. Removal of Editor’s notes Convergence of vocabulary
2. Explicit references to 23.502 §4.19 and §4.15

	Editor’s note about non-UE targets to be defined in conjunction with SA5 (§6.2.1.2, §6.2.1.3)
	The corresponding level “NF ID” is now stated with a NOTE in the Table 6.2.1.3-1. 
The text of Editor’s note is in the §Impact
	1. Removal of Editor’s note
2. Addition of a NOTE on NF ID
3. Addition of text “Usage of non UE targets (NFs or groups of NFs) is optional. It needs to be defined in conjunction with SA WG5. Non UE targets (e.g. NFs) may typically be requested to help optimizing NF selection.”

	Editor’s notes about parameters, KPIs leaving them for further study (§6.2.1.1, §6.2.1.3)
	All Editor’s notes denoting a “further study in the TR”  are changed into a NOTE describing the topic as to be addressed in the normative phase
	1. Removal of Editor’s notes (KPI, parameters, levels)
2. Addition of text “NOTE: The exact definition of … is left for the normative phase.”

	§Impacts and §Evaluation
	3GPP default Editor’s note signalling the missing parts
	1. Addition of the §Impact  and §Evaluation chapters

	Various changes
	Editor’s note on the possibility to provides arrays of KPIs in mode then one dimension (§6.2.2)
Possibility to have periodical notification (§6.2.1.1)
Possibility to express the time validity of analytics

Example of content of subscribe/request with arrays of KPIs (explicit list)

Section describing Target of Event Reporting is an information included in the Content of Subscribe/Request analytics and should be described together. 

Example of content of notify/response with arrays of KPIs (explicit list)

	1. Removal of Editor’s note

2. Addition of text in order to align with  network capability exposure (TS 23.502 clause 4.15.1)
3. Addition of timestamp
4. Addition of table 6.2.1.3-2
5. Change order of section to allow description of fields from Content of Subscribe/request to be in the same section. 
6. Addition of table 6.2.1.3-3
7. 




Proposal
It is proposed to modify the following clause in TR 23.791. 
**** Start of Change ****
6.2	Solution 2: Network Data Analytics Feedback
[bookmark: _Toc519787023]6.2.1	Description
6.2.1.0	General
This is a solution to Key Issue#1: Analytic Information Exposure to 5GS NF
The procedure for Network data analytics Subscribe/Unsubscribe and Network data analytics Request are defined in clause 6.1.1.1 and clause 6.1.1.2, respectively.
The solution extends the features of NWDAF as exposed in clause 4.19 of TS 23.502 by enabling statistics for data or events collected in the past and based on these statistics, predictions for data or events in the future. It integrates Event Filter Information, Event Reporting Information, and Target of Event Reporting as defined for network exposure framework in clause 4.15.1 of TS 23.502.
Editor's note:	Further work is needed to align this solution with the network exposure framework defined in clause 4.15.1 of TS 23.502 [3].
[bookmark: _Toc519787024]6.2.1.1	Content of Analytics requests/subscribe
6.2.1.1.1	General
In addition to basic SBI parameters defined in TS 29.520 [10], the requests or the subscription to analytics should contain:
-	Event ID: identification of the desired analytics categories, possibly fit to use cases (connectivity, registration, mobility, session management, user plane, QoS management, roaming, etc)
-	Event Filter Information (as defined in TS 23.502 clause 4.15), this set of parameter types and values enables to select which type of analytics information are requested (e.g. subset of all available KPIs for the given Event ID value). For instance, Event ID #01, has the Event Parameter Type “service quality of network slice” and the parameter values (i.e., available KPIs) are: number of registrations, service satisfaction level, number of PDU sessions, etc. 
	NOTE: The available KPIs depend on the use cases handled by the NWDAF.
-	Event Reporting Information for periodic notification, similar to those defined in TS 23.502 clause 4.15: event reporting granularity (time period), maximum number of reports, and maximum duration of reporting
Editor's note:	the definition of KPIs associated to each analytics category is for further study
-	Optional preferences on analytics /predictions(e.g. computation constraints).
Editor's noteNOTE:	whether the exact definition of preferences on analytics/predictions is left for the normative phase are provided and the parameters regarding to the preferences on analytics/predictions will be for further study.
-	Observation period: time interval [start..end] covered by the computation, either in the past or in the future, expressed as positive or negative offsets to the present. An interval in the past is a request for statistics. An interval in the future is a request for predictions. A default value means statistics in the recent past, with a time range defined by the NWDAF.
- 	Target of Event Reporting (as defined in TS 23.502 clause 4.15.1)Filters:
-	Identification of the object targeted Entities concerned by analytics /predictions(e.g. UEs, slice, NFs/NF sets, region, NF set, NF, UEs).
Editor's note:	Usage of non UE / group of UE targets is to be defined in conjunction with SA WG5
-	Optional location filters e.g. network Area Of Interest that specifies a geographical area within 3GPP system, geographical area, area type (urban, rural).
-	Optional additional activity filters, which restrict the nature of provided KPIs (e.g. targeted users, type of users, type of service (voice, etc), IP filter, QFI).

-	Optional analytics query: observation period [P1..P2] in the past on which analytics are requested.
-	Optional prediction query: observation period [F1..F2] in the future on which predictions are requested.
Editor's note:	It is FFS whether current Subscribe/notify framework defined in TS 23.502 [3] clause 4.15 could be reused (i.e. re-using Event ID(s), Event Filter Information, target of event reporting, etc.).
[bookmark: _Toc519787025]6.2.1.1.2	Target of Event Reporting
In TS 23.502 clause 4.15.1, the target of event reporting could indicate entities such as specific UEs, or PDU session, a group of UE(s) or any UE (i.e. all UEs). The entities that can be indicated by the target of event reporting are extended for the generation of analytics. The target of event reporting is a set of value assertions (i.e., parameters) which determine which entities (i.e., level role) are concerned for the production of relevant analytics, and a way to produce aggregated or more detailed results on these objects.
Each parameter may or may not be support wildcards. In case of wildcards, it shall be possible to specify either an empty wildcard meaning "all values", or a constrained wildcard by denoting a range of values.
The parameters may be organized as a set of additional value assertions (equality assertions or more improved) which acts as constraints for the NWDAF, for the production of analytics with a finer grain.
The use of wildcards enables the discovery of new values (e.g. the set of values of UE group ID).
Table 6.2.1.1.2-1 describes the level roles and examples of parameters associated with a target of event reporting. 
Table 6.2.1.1.2-1
	Level
	Level role
	Example of parameters
	Value assertion (examples)

	0
	slice ID
	S-NSSAI
	= « MBB »

	1
	NF ID
	NF, NF set, NF region
	="all NFs"

	2
	user ID
	SUPI/PEI/GPSI, group ID
	= "All UE-groups", explicit list

	3
	Area/location
	TAI, Cell ID, geographical area
	="Cell-3"

	4
	Application
	DNN, AFid,
	= « MMS »

	5
	Activity
	Additional filters (FFS)
	/



NOTE 1: The exact definition of parameters is left for the normative phase.
NOTE 2: the need and usage of NF ID (level 1) is to be defined in conjunction with SA WG5
In complement, the explicit mode may be used to determine whether the provided KPIs are aggregated or explicitly listed. For at most one single level and one single parameter within a subscription, it should be possible to specify if it is explicitly listed (e.g. Level 2 "explicit list"). This permits to collect an array of KPIs on one single dimension, in order for the consumer NF to compare KPIs and facilitate its decisions.
When level aggregation is chosen, the cumulative or mean value of the measurement shall be provided, depending on the type of KPI. For instance, if the KPI "registration counter" is requested aggregated, only one aggregated counter is provided which totalizes counters on the various. Aggregation rules should be specified per KPI type.
When explicitly listed, all values of the scope parameter corresponding to the wildcard are requested. For instance, if the KPI "number of registrations" is requested as an explicit list at level UserGroup-ID, an array of counters is provided, one per each value of UE-groups (e.g. list of <UE-group-counter>=<number of registrations>).
Table 6.2.1.1.2-2 describes a simplified example of content of Subscription/Request with event parameter value of the Event Filter Information and Target of Event Reporting including explicit list 
Table 6.2.1.1.2-2 – Simplified example of content of Subscription/Request
	Event Parameter value
	Target of Event reporting

	Number of registrations (N)
	Slice ID = ”SliceA” and AFId= “App1“ and [<UE-group1>; <UE-group2 >; <UE-group3>]

	Service satisfaction level (R)
	


6.2.1.2	Content of Analytics responses/notifications
In addition to basic SBI parameters defined in TS 29.520 [10], the requests or the subscription to analytics should contain:
-	Identification of the request/subscription.
-	Target Object Values, which contains values associated with the subscribed/requested analytics;
-	Related Optional confidence score on analytics/predictions.
-	Optional analytics: KPIs (or arrays of KPIs) on the requested observation period, per Target Object Value; 
-	Optional predictionadditional information:
-	Timestamp of analytics generation, which allows consumers of the feedback to decide until when the received information shall be used. For instance, an NF can deem a received notification from NWDAF for a given feedback as invalid based on this timestamp.
-	KPIs (or arrays of KPIs) on observation period [F1..F2] in the future, as requested.
-	Activity warnings (e.g. overload, attack).
-	Probability assertion: level of certainty, degree of confidence in statistics/prediction.
Table 6.2.1.3-2 describes a Simplified example of content of notification/response with Target Object Values. 
Table 6.2.1.3-3 – Simplified example of content of notification/response
	KPIs for N-SSAI=”SliceA” and AFId= “App1“
	Array of KPIs per Target Object Value in the case of explicit list

	Number of registrations (N)
	<UE-group1, N=1973>; <UE-group2, N=29382>; <UE-group3, N=293>

	Service satisfaction level (R)
	<UE-group1, R=90%>; <UE-group2, R=95%>; <UE-group3, R=85%>



[bookmark: _Toc523985072]6.2.1.3	Filters
Editor's note:	It is FFS whether Event Filter Information within current Subscribe/notify framework defined in TS 23.502 [3] clause 4.15 could be reused.
The filter are a set of value assertions which determine which objects are addressed for the production of relevant analytics, and a way to produce aggregated or more detailed results on these objects.
Each level may or may not be support wildcards. In case of wildcards, it shall be possible to specify either an empty wildcard meaning "all values", or a constrained wildcard by denoting a range of values.
Editor's note:	Usage of non UE / group of UE levels (targets) is to be defined in conjunction with SA WG5.
The filters may be organized as a set of additional value assertions (equality assertions or more improved) which acts as constraints for the NWDAF, for the production of analytics with a finer grain.
The use of wildcards enables the discovery of new values (e.g. the set of values of UE group ID).
Table 6.2.1.3-1
	Level
	Level role
	Example of scoping parameters on KPI_tags
	Value assertion (examples)

	0
	slice ID
	S-NSSAI
	= « MBB »

	1
	Sub-area ID
	NF, NF set, NF region
	="all NFs"

	2
	user ID
	SUPI/PEI/GPSI, group ID
	= "All UE-groups", explicit list

	3
	Area/location
	TAI, Cell ID, geographical area
	="Cell-3"

	4
	Application
	DNN, AFid,
	= « MMS »

	5
	Activity
	Additional filters
	/



In complement, the explicit mode may be used to determine whether the provided KPIs are aggregated or explicitly listed. For at most one single level and one single parameter within a subscription, it should be possible to specify if it is explicitly listed (e.g. Level 2 "explicit list"). This permits to collect an array of KPIs on one single dimension.
When level aggregation is chosen, the cumulative or mean value of the measurement shall be provided, depending on the type of KPI. For instance, if the KPI "registration counter" is requested aggregated, only one aggregated counter is provided which totalizes counters on the various. Aggregation rules should be specified per KPI type.
When explicitly listed, all values of the scope parameter corresponding to the wildcard are requested. For instance, if the KPI "number of registrations" is requested as an explicit list at level UserGroup-ID, an array of counters is provided, one per each value of UE-groups (e.g. list of <UE-group-counter>=<number of registrations>).
Editor's note:	Whether arrays of KPIs of multiple dimensions could be requested will be for further study.
[bookmark: _Toc519787027]6.2.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
The solution is compatible with the existing NWDAF services as exposed in clause 4.19 of TS 23.502 (NnwdafAnalyticsInfo and Nnwdaf_EventSubscription). The content of the operations for subscribe/request and notify/response of such services are extended.
The solution extends the features of NWDAF as exposed in TS 23.502, by enabling both statistics in the past and predictions in the future.
It integrates Event Filter Information, Event Filter information, and event target, parameters as defined for network exposure framework in clause 4.15 of TS 23.502 or clause 5.3 of TS 29.518
Usage of non UE targets (NFs or groups of NFs) is optional. It needs to be defined in conjunction with SA WG5. Non UE targets (e.g. NFs) may typically be requested to help optimizing NF selection.
[bookmark: _Toc519787028]6.2.3	Solution Evaluation
Editor's note:	Use this section for evaluation at solution level.The solution provides application-agnostic analytics. 
It enables to perform comparisons of statistics in the past and predictions in the future related to various domains, leaving all decisions to the consumer NF.
This solution preserves the current defined services for analytics exposure defined in NWDAF, i.e., Nnwdaf_EventSubscription and Nnwdaf_AnalyticsInfo, as it indicates that the procedures for analytics exposure are the same as in Solution 1. 
This solution also follows the same principle of Solution 1 to keep the alignment with the Network Exposure defined in TS 23.502 clause 4.15. Nevertheless, this solution defines in detail the content of subscribe/request and notify/response messages associated with such services. 
The proposed content of these messages requires the current definition of the NWDAF service operations in TS 23.502 to be extended to support such solution. 
The proposed extensions of the NWDAF service operations allows NWDAF to provide analytics that go beyond network slice load analytics as defined in Rel-15 (TS 23.501) and supports thus the analytics identified as required in the Use Cases defined in clause 5.1.  
**** End of Changes ****
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