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Abstract: This contribution proposes some clarifications of Solution #23 of Key Issue #15.
1. Discussion
Solution 23 was introduced in TR 23.786 in SA2#129. The solution allows the application to prepare for potential QoS drops/changes. The application may address such situations by relaxing the QoS requirements for a given service without interrupting it.
Examples of dynamic adjustments and actions that may be undertaken by V2X applications upon reception of a potential QoS change notification include:

-
Lower Level of Automation fall back (to a level compatible with the expected QoS change) to avoid V2X service interruption;

-
V2X application setting adjustment, towards less demanding QoS requirements (e.g. real time video codec adaptation), to avoid V2X service interruption;

-
In case the potential QoS change is not compatible with any lower LoA and/or application settings, timely warning notification may be issued to users, to notify the upcoming service interruption;

-
In case the potential QoS change is not compatible with any lower LoA and/or application settings, alternative communication options may be used if available (e.g. non-3GPP).

This contribution aims at clarifying the three aspects as briefly summarised below.
· Impact on existing entities are examined. 
· It is noted PCF and NWDAF are the main impacted NFs.
· RAN may also be impacted, but RAN modifications are not mandatory for the solutions.
· UE and/or AF are impacted, to be able to configure PCF.
· Editor’s notes are clarified and changed into Notes.

· QoS KPIs definition is left to normative phase.

· The reuse of LTE mechanisms to collect UEs future location information will be useful but not mandatory for the solution.
· Options to request/deliver potential QoS change notification to UE are included.
· The solution specifies the PCF receives from the UE and/or AF a request for a notification about potential QoS change and sends notification to UE and/or AF. However, it is not defined how the UE may issue the request and may receive the notification from PCF. Request and notification may be issued over either NAS (via AMF) or user plane (via AF). The first option would reduce the overall latency of the solution but would negatively affect the NAS load. The most suitable option would then depend on the required timing for the request/notification, on the frequency UEs would be issuing the requests (i.e. affecting the number of requests per time unit), and on the number of location(s) to which the request would apply (i.e. affecting the payload of requests). As it is assumed the solution shall consider future UE positions in the timeframes of tens of seconds, the option of request and notification issued over user plane (via AF) is selected.
It is proposed to add the following changes to TR 23.786.
START CHANGE
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 UE and/or 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 about potential change in QoS: during this phase, the 5GS retrieves from the UE and/or 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.
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 UE and/or AF is notified about potential change in QoS.
4.
V2X application adjustment. Upon being notified about a potential change in QoS, the eV2X application may be adjusted at the UE and/or 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, RB Accessibility/Retainability, etc.). 

0.b:
The NWDAF may collect from the 3rd party AF external (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 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 UE and/or AF a request for a notification about potential change in QoS containing information on:

-
expected future UE positions (geographic location and time). The PCF may receive this information directly from UE and/or AF (via NEF) as part of the request for notification, or may retrieve it from RAN (in case RAN is enabled to collect this path and time information from UE);
-
the QoS KPIs of interest; 

-
the threshold(s) of interest (per QoS KPI).
NOTE 2:
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 3: 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 4: Mechanisms specified in LTE specification TS 36.300 [19] clause 23.17.5 to request a UE to report flight path information may be reused if supported by NR. If such mechanisms are not supported by NR, the solution shall use only UEs future location information provided directly from UE and/or AF (via NEF).
2:
The PCF, assisted by other NFs (e.g., NEF, AMF, etc.), maps information on expected future UE positions retrieved by UE and/or 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 NWDAF to retrieve the statistics of QoS KPIs information, relating to the expected UE position(s). Details for this step will follow description as per TR 23.791 [20].

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, retrieved from NWDAF as per step 3;

-
QoS KPIs and threshold(s) of interest received from AF and/or UE 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 and/or UE 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 notification to the UE and/or the AF. 

5:
The PCF sends a response to the UE and/or 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 UE and/or AF upon reception of the notification about potential change in QoS. 

6.23.3
Impact on existing entities


NWDAF:

-
Collects, e.g. from OAM system, 5GS QoS KPIs information, as defined in TR 23.791.
-
Provides PCF (upon request) with “per location” 5GS QoS KPIs information;
-
Collects from 3rd party AF external context information (i.e. non related to the 3GPP system) to be correlated with 5GS QoS KPIs;
PCF:

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

-
configuration parameters provided by UE and/or AF;
-
location information provided by UE and/or AF (or, if supported, retrieved from RAN);
-
“per cell” 5GS QoS KPIs information provided by NWDAF;
-
Notifies potential change in QoS to UE and/or AF;
UE and/or AF:

-
Requests the PCF to notify about potential changes in QoS;
(R)AN:

-
Collects and provides 5GC with UE path and time information, if an analogous mechanisms as per E-UTRAN TS 36.300 [19] clause 23.17.5 (to request a UE to report path information) is supported by NR.
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 notifications about potential change in the delivered QoS, necessary to assist application adjustments for eV2X services (e.g. to adjust inter-vehicle distance or speed, or to change the Level of Automation according to the possible QoS change).
The dynamic adjustments will be beneficial as:

-
the V2X application can prepare for potential interruptions;
-
eV2X service will better exploit 5GS offered QoS.
END OF CHANGES
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