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BEGINNING OF CHANGES
6.23
Solution #23: Early notification for Dynamic Application Adjustment

6.23.1
Functional Description

This solution addresses Key Issue #15 (Enhancements to assist Application Adjustment) by enabling the 5GS to send early notifications about potential change in QoS to AF for the expected position(s) of the UE in the future, allowing timely dynamic application adjustments, e.g. changes of Level of Automation.
The solution includes four phases:

1.
Request for notification or subscription to notification(s) about potential change in QoS: during this phase, the 5GS receives from the AF the configuration parameters needed to define the QoS KPIs of interests, the geographical location, the timing, and the triggering conditions for the notification about potential change in QoS.
NOTE 1:
The request can come from the UE, but in that case it goes via the AF.
2.
QoS KPIs, external context and UE expected position(s) information collection: during this phase, the 5GS identifies the 5GS coordinates of the expected UE position(s) and collects the corresponding statistics information on the QoS KPIs of interests, possibly enriched by external context information and to be filtered according to UE current context information.
3.
Decision about notification about potential change in QoS: during this phase, according to the configuration as per phase#1 and upon info collected as per phase#2, the 5GS verifies whether the triggering conditions for the notification about potential change in QoS are met and if so, the AF receives one or more notifications about potential change in QoS.
NOTE 2:
AF may forward the notification(s) to the UE.
4.
V2X application adjustment. Upon being notified about a potential change in QoS, the eV2X application may be adjusted at the AF, e.g. changing the Level of Automation.
6.23.2
Procedures
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Figure 6.23.2-1: Enhancements for Early QoS Potential Change Notification

0.a:
The NWDAF collects from, e.g., OAM system the 5GS QoS KPIs information relevant for the notification about potential change (e.g., Average UL/DL Throughput per UE, DRB Accessibility, etc.).

0.b:
The NWDAF may collect from the 3rd party AF (i.e. non related to the 3GPP system) context information (e.g. weather condition statistics) to be correlated with 5GS QoS KPIs. The external context information is mapped to 5GS coordinates (e.g. to cell IDs) and correlated with the QoS KPIs information.
NOTE 0:
Whether new Event ID needs to be defined to collect external context information from the 3rd party AF and which NF (NWDAF or NEF) maps the external context information into the 3GPP related information can be discussed at normative phase.
NOTE 1:
Steps 0.a and 0.b may be repeated whenever updated QoS KPIs and/or external context information is available.

1:
The PCF receives from the AF (via NEF) a request for notification or subscription to notification(s) about potential change in QoS containing information on:

-
expected future UE positions (geographic location and time). The PCF receives this information from AF (via NEF) as part of the request/subscription for notification;
-
the QoS KPIs of interest;
-
the threshold(s) of interest (per QoS KPI).

NOTE 2:
If the PCF receives the request from the AF (via NEF), the PCF is the SM Policy PCF.
NOTE 3:
This solution assumes that the user consents to provide such information to the AF or 5GS for services requiring network notification about potential QoS changes.

NOTE 4:
Relevant QoS KPIs may depend upon the eV2X Application considered. Definition of the QoS KPIs for the notification about potential change is left to normative phase.

NOTE 5:
Solutions to protect the user privacy (e.g. anonymization) can be considered at normative phase.
2:
The PCF, assisted by the NEF, maps information on expected future UE positions retrieved by AF onto 5GS coordinates (e.g. cell ID), to allow a mapping between collected QoS KPIs information and the expected future UE positions.

3:
The PCF interacts with the NWDAF to retrieve the QoS statistics. For the 5QI of the service, the QoS KPI statistics for the relevant cells and time intervals are selected. More details are provided in clause 6.23.2A.
4:
The PCF determines if the eV2X application has to be notified about a potential change in QoS. The decision is determined upon the following input:

-
current and expected future UE positions, identified as per step 2;
-
statistics of QoS KPIs information, as per step 3;

-
QoS KPIs and threshold(s) of interest received from AF as per step 1.


The PCF checks whether the statistics of QoS KPIs information in any cell identified in step 2 is below any of the threshold(s) provided by the AF for the time the UE is expected to be in the cell. For every cell identified in step 2, the lowest threshold that is crossed is relevant for the per-UE notification to the AF.

5:
The PCF sends one or more notifications to the AF informing about the outcome of step 4, i.e. the threshold(s) crossed and the time when the potential change(s) in QoS may happen or that no threshold is crossed.
6:
eV2X application adjustment may take place at AF upon reception of the notification about potential change in QoS.

6.23.2A
Details of analytics retrieval from the NWDAF

6.23.2A.1
Input Data
Table 6.23.2A.1-1: Input information
	Information
	Source
	Description

	Cell ID(s)
	PCF/NEF
	Cell(s) for which the information is needed

	Time interval(s)
	PCF/NEF
	Time interval(s) for which the information is needed.

	5QI(s)
	PCF
	5QI(s) for which the information is needed.


6.23.2A.2
Output Analytics

Table 6.23.2A.2-1 shows the minimum set of analytic IDs by the NWDAF to retrieve information from the OAM. 
Table 6.23.2A.2-1: Output information
	Analytic ID
	Analytic Filter
	Description

	Per 5QI UE non-GBR average bitrate
	Time,

Date,

Cell ID(s)
	Average UE bitrate in the cell for the indicated time for the requested 5QI.

	Per 5QI GBR average failure rate
	Time,

Date,

Cell ID(s)
	Average failure rate in the cell for the indicated time for the requested 5QI.


6.23.3
Impact on existing entities

NWDAF:

-
Provides "per cell" 5GS QoS KPIs analytics per 5QI collected from OAM;

-
Collects from 3rd party AF (i.e. non related to the 3GPP system) external context information to be correlated with 5GS QoS KPIs.
-
If the QoS KPI statistics have to be exposed as analytics: Define the parameter values of analytics request (an Analytics ID associated to per-5QI per-cell UE non-GBR average bitrate and to per-5QI per-cell GBR average failure rate).
NOTE:
According to the eNA defined framework, the NWDAF is already capable of retrieving from the OAM system the QoS KPI statistics for the relevant cells and time intervals.
PCF:

-
Decides about potential change in QoS based on inputs such as:

-
configuration parameters provided by AF;
-
5QI (and perhaps GBR) authorized for the V2X service;
-
location information provided by AF;

-
"per cell" 5GS QoS KPIs information for the 5QI provided by NWDAF.

-
Notifies potential change in QoS to AF.

AF:

-
Requests the PCF to notify about potential changes in QoS.
NEF: 

-
Assists to the PCF for expected UE position mapping. 
6.23.4
Evaluation

This solution fulfils the requirements as per Key Issue#15 (Enhancements to assist application adjustments for eV2X services, according to notifications about potential change in the delivered QoS). It defines 5GS enhancements to provide early per-UE notifications about potential change in the delivered QoS, necessary to assist application adjustments for eV2X services.
END OF CHANGES
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