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[bookmark: _Toc19106341][bookmark: _Toc27823154][bookmark: OLE_LINK8][bookmark: OLE_LINK7]***** Start of 1st Change *****
[bookmark: _Toc19106342][bookmark: _Toc27823155]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 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 containing:
-	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. The level(s) relate to the QoS KPIs, 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;
-	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;
-	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.
[bookmark: _Toc19106313][bookmark: _Toc27823126]***** Start of 2nd Change*****
[bookmark: _Toc19106314][bookmark: _Toc27823127]6.7.2.1	General
NWDAF supporting UE mobility statistics or predictions shall be able to collect UE mobility related information from NF, OAM, and to perform data analytics to provide UE mobility statistics or predictions.
The consumer of these analytics may indicate in the request:
-	The Target of Analytics Reporting which is a single UE or a group of UEs.
-	Analytics Filter Information containing optional list of TA or Cells, optional maximum number of results
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	Preferred level of accuracy of the analytics (low/high).
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.

***** Start of 3rd Change*****
[bookmark: _Toc19106319][bookmark: _Toc27823132]6.7.3.1	General
In order to support some optimized operations, e.g. customized mobility management, traffic routing handling, or QoS improvement, in 5GS, an NWDAF may perform data analytics on UE communication pattern and user plane traffic, and provide the analytics results (i.e. UE communication statistics or prediction) to NFs in the 5GC.
An NWDAF supporting UE Communication Analytics collects per-application communication description from AFs. If consumer NF provides an Application ID, the NWDAF only considers the data from AF, SMF and UPF that corresponds to this application ID. 
The consumer of these analytics may indicate in the request:
-	The Target of Analytics Reporting which is a single UE or a group of UEs.
-	Analytics Filter Information including S-NSSAI, DNN.
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	Preferred level of accuracy of the analytics (low/high).
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.

***** Start of 4th Change*****
[bookmark: _Toc19106326][bookmark: _Toc27823139]6.7.4.3	Output Analytics
The analytics results for "UE Mobility" are specified in Table 6.7.2.3-1 and Table 6.7.2.3-2.
The analytics results for "UE Communication" are specified in Table 6.7.3.3-1 and Table 6.7.3.3-2.

[bookmark: _Toc19106329][bookmark: _Toc27823142]***** Start of 5th Change*****
[bookmark: _Toc19106330][bookmark: _Toc27823143]6.7.5.1	General
This clause defines how to identify a group of UEs or a specific UE with abnormal behaviour, e.g. being misused or hijacked, with the help of NWDAF.
NOTE 1:	The misused or hijacked UEs are UEs in which there are malicious applications running or UEs which have been stolen.
The consumer of this analytics could be a 5GC NF. The 5GC NF subscribes analytics on abnormal behaviour from a NWDAF based on the UE subscription, network configuration or application layer request.
The NWDAF performs data analytics on abnormal behaviour if there is a related subscription. 
The consumer of this analytics shall indicate in the request:
-	Analytics ID set to "Abnormal behaviour";
-	The Target of Analytics Reporting can be one UE, any UE or an Internal Group Identifier;
-	Optionally an Application ID, DNN or S-NSSAI;
-	An Analytics target period indicates the time period over which the statistics or predictions are requested;
-	Analytics Filter Information optionally including: 
-	expected UE behaviour, ;
-	expected analytics type or list of Exception IDs with associated thresholds, where the expected analytics type can be mobility related, communication related or both, ;
-	Area of interest;,
-	maximum number of results;
-	Application ID;
-	DNN;
-	S-NSSAI;
NOTE 2:	The expected analytics type generally indicates whether mobility or communication related abnormal behaviour analytics or both are expected by the consumer, and the list of exception IDs indicates what specific analytics are expected by the consumer, the expected analytics type and the list of Exception IDs are not presented simultaneously.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
When the NWDAF detects those UEs that deviate from the expected UE behaviour, e.g. unexpected UE location, abnormal traffic pattern, wrong destination address etc., the NWDAF shall notify the result of the analytics to the consumer as specified in clause 6.7.5.3.

***** End of Changes *****

