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Abstract of the contribution: This contribution proposes conclusions and some updates to the evaluation for KI#7.
Discussion
Solution #61 states that it is beneficial to know the applications that causes peaks of traffic, the time and location where these peaks happen. It is also stated that these lists of Applications that causes peaks of traffic should be provided as part of the QoS sustainability AnalyticsId. These lists of applications are used to try to mitigate congestion in an area, a list of cells. The list of consumer includes the PCF.
The following issues are identified:

· Since the list of applications causing peaks of throughput are used to apply policies to mitigate congestion, it is appropriated as well to extend the existing User Data Congestion Analytics.
· In order to determine the list of application causing peaks of throughput the UPF data that is needed should be related to throughput, so measurements on RTT or packet delay are not needed.

· There is a need to define a procedure or a use case to define how this Analytics output is used in particular for the PCF that is explicitly mentioned as consumer. Our proposal is to use it in the “User Data Congestion Mitigation” procedure that uses Data Dispersion Analytics to determine the list of users that dispersed most of the data in the congested area, and then the PCF uses the list of applications that causes peaks of throughput in the same congested area.  Using these 2 AnalyticsIds the PCF can take actions to mitigate user data congestion.
Proposal
The following updates are proposed as stated below.
* * * * First change * * * *

6.61
Solution#61: Improvement of User Data Congestion Analytics
This solution is for Key Issue#7: Adding Application attributes and KPIs as the Input data in some services described in TS 23.288 [5].

6.61.1
Descriptions




KPIs to add in the Input data:

The following KPIs are added as input data: Per UE per Application ID, Bytes UL/DL, Bytes Peak UL/DL. Also, it is essential to include the Application IDs that are present in the whole Cell.

These KPIs KPIs will allow the ML models to point out the top ten Application IDs that are influencing most of the degradation in a cell.

6.61.2
Input data improvement


The following new information is added to TS 23.288 [5] Table 6.8.2-1: Data collection for "User Data Congestion" analytics.
Table 6.61.8.2-1: New input data for "User Data Congestion" analytics

	Information
	Source
	Description

	Application IDs
	UPF
	Per UE, timeslot, per 5QI and per UPF

	
	
	

	
	
	

	Bytes UL/DL
	UPF
	Per Application ID

	Bytes UL/DL Peak
	UPF
	Per Application ID


NOTE:
How the information in table above is collected will not be defined in Rel-17.

6.61.3
Output analytics improvement

It is performed two main change in the Output analytics The purpose of this change is include in the Output of statistics and prediction a list of top ten Application IDs that are contributing the most in the UPF traffic (throughput). This information serves as criteria for the service consumer NFs in how to act in case of receiving non-desirable outcomes.
The following new information is added to TS 23.288 [5] Table 6.8.3-1: "User Data Congestion" statistics.

Table 6.61.3-1: New output analytics for "User Data Congestion" statistics

	Information
	Description

	Top ten Application IDs 
	A list of top ten Application IDs that are contributing the most in the traffic (throughput).


The following new information is added to TS 23.288 [5] Table 6.8.3-1: "User Data Congestion" predictions.

Table 6.61.2-1: New output analytics for "User Data Congestion" predictions

	Information
	Description

	Top ten Application IDs 
	A list of top ten Application IDs that are contributing the most in the traffic (throughput).


6.61.4
Procedures improvement

They are performed changes in the clause 6.9.4, TS 23.288 [5], Procedures Figure 6.9.4-1 and steps descriptions. The purpose of this change is to include the part where the NWDAF receives Data available at the UPF. It is also added the following note:
NOTE:
How NWDAF receives data available at UPFs is not defined in the present document.

The following new step is added to TS 23.288 [5] Figure 6.9.4-1 and respective description.
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Figure 6.61.4-1: "User Data Congestion” analytics provided by NWDAF

1.
The consumer requests or subscribes to analytics information on "User Data Congestion" provided by NWDAF. The parameters included in the request are described in, TS 23.288 [5].


The consumer may include multiple sets of parameters in order to provide different combinations of "Location information" and "Analytics target period" when requesting analytics for monitoring for a path of interest.

2.
NWDAF receives Data available at the UPF.

3.
The NWDAF collects the data specified in clause 6.9.2, TS 23.288 [5] from the OAM, following the procedure captured in clause 6.2.3.2, TS 23.288 [5].

4.
The NWDAF verifies whether the triggering conditions are met and derives the requested analytics. 
5.
The NWDAF provides response or notification on "User Data Congestion" to the consumer.

NOTE:
How NWDAF receives data available at UPFs is not defined in the present document.

6.61.4a

User Data Congestion Mitigation

Procedure for User Data Congestion defined in solution#30 is extended to provide the list of top N applications that are contributing the most in the traffic, causing peaks of throughput in the location and time when congestion was reported.
6.61.5
Nnwdaf Services Description

The following new information is added to TS 23.288 [5].

Table 7.1-2: Analytics information provided by NWDAF

	Analytics Information
	Request Description
	Response Description

	 User Data Congestion
	Analytics ID: User Data Congestion
	For statistics, the information on the location and the time for the top ten Application IDs that are contributing the most in the traffic; or, for predictions, the information on the location and the time when. the top ten Application IDs that are contributing the most in the traffic.


6.61.6
Impacts on services, Existing Nodes and Functionality
UPF:

-
At least one UPF in the path of each PDU session shall have available the following KPIs.

	Information
	Source
	Description

	Application IDs
	UPF
	Packet Detection information as defined per PDR in the UPF, see TS 23.501 [2].

	
	
	

	
	
	

	Average throughput UL/DL
	UPF
	Per Application ID as detected in the PDR for reporting period provided in the subscription by NWDAF. Corresponds to the number of bytes counted per Application-ID during each timeslot; UL/DL corresponds to the counted bytes that are transmitted/received by the UPF toward/from the subscriber per Application. This measurement is the average through.

	Peak throughput DL/UL
	UPF
	Per Application ID as detected in the PDR for reporting period provided in the subscription by NWDAF. the estimation of the byte counting be in case that the speed of the data stream will stay constant at max speed during the time slot of measurement at the reporting period.


The UPF gets a request of KPIs for all applications bound to a list of UE IP address(s) and the reporting period.


NOTE 1:
How the information in table above is reported by the UPF to NWDAF will not be defined in Rel-17.

NWDAF:

-
To support additional data in the input data as defined in 6.61.6:

-
To support additional data in the output data as follows:

-
Statistics.
	Information
	Description

	Top ten Application IDs 
	A list of top ten Application IDs that are contributing the most in the traffic (throughput).


-
Predictions.
	Information
	Description

	Top ten Application IDs 
	A list of top ten Application IDs that are contributing the most in the traffic (throughput).


NOTE 2:
The granularity of the Top ten Application IDs for statistics and predictions is per Location information (an area or a path of interest) as specified at the moment to request the service.

AF:

-
The AF acting as service consumer of this Analytics ID in Rel -16 will need to add capacity to receive in the Outcome of this Analytics ID the Top ten Application IDs.

* * * * End of changes * * * *
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