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	Reason for change:
	Some changes are needed 1) to restrict the value range of the analytics output in case of reporting based on periodicity, 2) to limit notifications overhead in case of reporting based on thresholds. 

	
	

	Summary of change:
	· It was added possibility for a periodic reporting based on thresholds in 6.1.3 to restrict the value range of the analytics output.
· It is specified in 6.9 that for QoS sustainability analytics a deviation (hysteresis) from a threshold level to limit notifications is inroduced, but only in the non-critical direction (QoS improvement). This is to avoid risks to miss notifications on QoS degradation that are critical for sustainability reason (related to a necessary reaction at application layer)
Some editorial corrections are applied in 6.9.

[bookmark: _GoBack]In addition to the QoS Sustainability analytics, the Network Performance analytics and the User Data Congestion analytics are also related to RAN parameter which changes in a rapid manner, so the deviation parameter should be also added into clause 6.1.3, clause 6.6.1 and 6.9.1.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc19106276][bookmark: _Toc27823089]6.1.3	Contents of Analytics Exposure
The consumers of the Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo service operations described in clause 7 may provide the following input parameters listed below.
-	A list of Analytics ID(s): identifies the requested analytics.
-	Analytics Filter Information: indicates the conditions to be fulfilled for reporting Analytics Information. This set of optional parameter types and values enables to select which type of analytics information is requested. Analytics Filter Information are defined in procedures.
-	Target of Analytics Reporting: indicates the object(s) for which Analytics information is requested, entities such as specific UEs, a group of UE(s) or any UE (i.e. all UEs). 
-	(Only for Nnwdaf_AnalyticsSubscription) A Notification Target Address (+ Notification Correlation ID) as defined in TS 23.502 [3] clause 4.15.1, allowing to correlate notifications received from NWDAF with this subscription.
-	Analytics Reporting Information with the following parameters:
-	(Only for Nnwdaf_AnalyticsSubscription) Analytics Reporting Parameters as per Event Reporting parameters defined in Table 4.15.1-1, TS 23.502 [3];
-	(Only for Nnwdaf_AnalyticsSubscription) Reporting Thresholds, which indicate conditions on the level of each requested analytics that when reached shall be notified by the NWDAF;
-	An acceptable deviation from the threshold level in matching direction equals to "crossed" may be set to limit the amount of signaling.
-	Analytics target period: time interval [start..end], either in the past (both start time and end time in the past) or in the future (both start time and end time in the future). An Analytics target period in the past is a request or subscription for statistics. An Analytics target period in the future is a request or subscription for predictions. The time interval is expressed with actual start time and actual end time (e.g. via UTC time). When the Analytics Reporting Parameters indicate a periodic reporting mode, the time interval can also be expressed as positive or negative offsets to the reporting time. By setting start time and end time to the same value, the consumer of the analytics can request analytics or subscribe to analytics for a specific time rather than for a time interval.
-	Preferred level of accuracy of the analytics (e.g. Low/High).
-	(Only for Nnwdaf_AnalyticsInfo_Request) Time when analytics information is needed (if applicable). If the time is reached the consumer does not need to wait for the analytics information any longer, yet the NWDAF may send an error response to the consumer.
NOTE:	The feasibility of the parameter "Time when analytics are needed" will be checked by stage 3.
The NWDAF provides to the consumer of the Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo service operations described in clause 7, the output information listed below:
-	(Only for Nnwdaf_AnalyticsSubscription) The Notification Correlation Information.
-	For each Analytics ID the analytics information in the requested Analytics target period.
-	In addition, the following additional information:
-	Timestamp of analytics generation, which allows consumers 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;
-	Validity period, which defines the time period for which the analytics information is valid. 
-	Probability assertion: level of certainty, confidence in statistics/prediction.
* * * * Next change * * * *
[bookmark: _Toc19106306][bookmark: _Toc27823119]6.6	Network Performance Analytics
[bookmark: _Toc19106307][bookmark: _Toc27823120]6.6.1	General
With Network Performance Analytics, NWDAF provides either statistics or predictions on the load, communication and mobility performance in an Area of Interest; in addition, NWDAF it may provide statistics or predictions on the number of UEs that are located in that Area of Interest.
The service consumer may be an NF (e.g. PCF, NEF, AF), or the OAM.
The consumer of these analytics may indicate in the request:
-	Analytics ID set to "Network Performance";
-	Target of Analytics Reporting containing either a UE, or Internal Group Identifier that refers to the group for which the analytics on the number of UEs that are located in the Area of Interest at the time indicated in the Analytics target period is requested or any UE;
-	Analytics Filter Information containing:
-	Optionally, maximum number of results;
-	Area of Interest (list of TA or Cells) which restricts the area in focus (mandatory if Target Of Event Reporting is set to "any UE", optional otherwise);
-	Optionally, the subset of analytics that are requested among those specified in clause 6.6.3;
-	Optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the level to be reached for respective analytics information (see clause 6.6.3) in order to be notified by the NWDAF;
-	An acceptable deviation from the threshold level in matching direction equals to "crossed" may be set to limit the amount of signalling.
-	An Analytics target period indicates the time period over which the statistics or prediction are requested; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
The NWDAF notifies the result of the analytics to the consumer as indicated in clause 6.6.3.
* * * * Next change * * * *
[bookmark: _Toc19106334][bookmark: _Toc27823147]6.8	User Data Congestion Analytics
[bookmark: _Toc19106335][bookmark: _Toc27823148]6.8.1	General
[bookmark: _Hlk4425352]The NWDAF can provide user data congestion related analytics, by one-time reporting or continuous reporting, in the form of statistics or predictions or both, to another NF. User Data Congestion related analytics can relate to congestion experienced while transferring user data over the control plane or user plane or both. A request for user data congestion analytics relates to a specific area or to a specific user. If the consumer of these analytics provides a UE ID, the NWDAF determines the area where the UE is located. The NWDAF then collects measurements per cell and uses the measurements to determine user data congestion analytics.
The request for user data congestion related analytics indicates the location area information where congestion related analytics is desired or indicates a UE Identity that can be used by the NWDAF to determine the location area information where congestion related analytics is desired. When the consumer of user data congestion related analytics subscribes to user data congestion related analytics, it may indicate a threshold and the NWDAF will provide analytics to the consumer when the congestion level crosses the threshold. The consumer can indicate an S-NSSAI in the request when congestion analytics are needed on a per slice level.
The service consumer may be an NF (e.g. NEF, AF).
The consumer of these analytics may indicate in the request or subscription:
-	Analytics ID set to "User Data Congestion".
-	Target of Analytics Reporting containing either a SUPI, or "any UE".
-	Analytics Filter Information containing:
-	Optional maximum number of results;
-	Area of Interest (list of TA or Cells) which restricts the area in focus (mandatory if Target Of Event Reporting is set to "any UE", optional otherwise);
-	Optional S-NSSAI, in order to obtain congestion analytics only on a given slice.
-	Optional Reporting Threshold, which applies only for subscriptions and indicates conditions on the congestion level (Network Status Indication, see clause 6.8.3) to be reached in order to be notified by the NWDAF.
-	An acceptable deviation from the threshold level in matching direction equals to "crossed" may be set to limit the amount of signalling.
-	An Analytics target period indicates the time period over which the statistics or prediction are requested, either in the past or in the future.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
The NWDAF notifies the result of the analytics to the consumer as indicated in clause 6.6.3.
* * * * Next change * * * *
6.9	QoS Sustainability Analytics
6.9.1	General
The consumer of QoS Sustainability analytics may request the NWDAF analytics information regarding the QoS change statistics for an Analytics target period in the past in a certain area or the likelihood of a QoS change for an Analytics target period in the future in a certain area. The consumer can request either to subscribe to notifications (i.e. a Subscribe-Notify model) or to a single notification (i.e., a Request-Response model). The request includes the following parameters:
-	Analytics ID = "QoS Sustainability";
-	Target of Analytics Reporting: "any UE";
-	Analytics Filter Information:
-	Optional maximum number of results; 
-	QoS requirements:
-	5QI (standardized or pre-configured), and applicable additional QoS parameters and the corresponding values (conditional, i.e. it is needed for GBR 5QIs to know the GFBR);
-	or the QoS Characteristics attributes PDB, PER and their values;
-	Location information: an area or a path of interest. The location information could reflect a list of waypoints;
NOTE:	In this Release, the consumer of the "QoS Sustainability" Analytics ID will provide location information in the area of interest format (TAIs or Cell IDs) which is understandable by NWDAF.
-	Analytics target period: relative time interval, either in the past or in the future, that indicates the time period for which the QoS Sustainability analytics is requested;
-	S-NSSAI (optional);
-	Reporting Threshold(s), which apply only for subscriptions and indicate conditions on the level to be reached for the reporting of the analytics, i.e. to discretize the output analytics and to trigger the notification when the threshold(s) provided in the analytics subscription are crossed by the expected QoS KPIs. The level(s) relate to value(s) of the QoS KPIs defined in TS 28.554 [10], i.e. the RAN UE Throughput, the QoS flow Retainability, etc., for the relevant 5QI(s) defined in TS 28.554 [10]:
-	for a 5QI of GBR resource type, the Reporting Threshold(s) refer to the QoS flow Retainability KPI;
-	for a 5QI of non-GBR resource type, the Reporting Threshold(s) refer to the RAN UE Throughput KPI;. 
-	An acceptable deviation from the threshold level in the matching direction the non-critical direction (i.e. in which the QoS is improving) may be set to limit the amount of signaling.
-	In a subscription, the Notification Correlation Id and the Notification Target Address.
The NWDAF collects the corresponding statistics information on the QoS KPI for the relevant 5QI of interests from the OAM, i.e. the QoS flow Retainability or the RAN UE Throughput as defined in TS 28.554 [10].
If the Analytics target period refers to the past:
-	The NWDAF verifies whether the triggering conditions for the notification of QoS change statistics are met and if so, generates for the consumer one or more notifications.
-	The analytics feedback contains the information on the location and the time for the QoS change statistics and the Reporting Threshold(s) that were crossed.
If the Analytics target period is in the future:
-	The NWDAF detects the need for notification about a potential QoS change based on comparing the expected values for the KPI of the target 5QI against the Reporting Threshold(s) provided by the consumer in any cell in the requested area for the requested Analytics target period. The expected KPI values are derived from the statistics for the 5QI obtained from OAM. OAM information may also include planned or unplanned outages detection and other information that is not in scope for 3GPP to discuss in detail.
-	The analytics feedback contains the information on the location and the time when a potential QoS change may occur and what Reporting Threshold(s) may be crossed.
* * * * End of changes * * * *


