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Abstract of the contribution: Solution to Advanced V2X Services Key Issue#15 on enhancements to assist Application Adjustment
1
Introduction

As specified in TR 23.786 [x], “Key Issue #15: Enhancements to assist Application Adjustment” aims at studying 5GS enhancements to assist application adjustments for eV2X services, according to notifications about potential change in the delivered QoS. 
eV2X applications may have to adjust their configuration in case of a change in QoS according to the new QoS that may be delivered. Considering the requirements of eV2X services, it may be important for some application(s) to be notified about a potential change in the delivered QoS, in advance, so that the application in question is able to dynamically adjust its configuration. 
This Key Issue only applies to UEs connected via Uu interface, however, the early detection of QoS change may be useful and desired as well when PC5 communication is used. 
In this document, Key Issue #15 is updated to cover UEs connected via PC5 interface. Additionally, a solution is proposed for UEs connected via PC5 interface.
2
Proposal

It is proposed to include the following changes to Key Issue #15 and include the following solution to Key Issue #15 in TR 23.786. 
* * * * First Change * * * *
5.15.1
General description

Each eV2X service, as defined in TS 22.186 [4], may be provided with different application configurations, such as Levels of Automation, inter-vehicle gap, etc. Each application configuration may have a different QoS requirement. As a consequence, the application may have to adjust its configuration in case of QoS change according to the new QoS that can be delivered.

Considering the requirements of eV2X services, it may be important for some application(s) to be notified about a potential change in the delivered QoS in advance, in order to be able to dynamically adjust its configuration. The notification may consider the locations in which the UE is likely to be driving for a given time period.

This key issue aims at studying enhancements at 5GS and/or UE to assist application adjustments for eV2X services, according to detection and/or notifications about potential change in the delivered QoS.

This Key issue applies to UEs connected via Uu or PC5 interfaces.

This key issue addresses the following aspects:

-
what information is required as input to enable the assessment of a potential change in QoS in given areas by the 5GS and/or UE;

-
how the 5GS may determine that a notification about potential change in delivered QoS is necessary;
-  how the UE may determine that delivered QoS may potentially change;
-
how the 5GS may communicate such information to the application in the AF and/or the UE.
* * * * End of Change * * * *
* * * * Next Change – All text is new * * * *
6.xx
Solution #xx: Dynamic Application Adjustment to QoS Conditions over PC5
6.xx.1
Functional Description

This solution addresses Key Issue #15 Enhancements to assist Application Adjustment, updated with UEs connected via PC5, by enabling dynamic adjustments at application level to potential varying QoS conditions when PC5 communication is used. This is made possible by informing the eV2X application on the UE of potential QoS not met conditions, in advance, for a smooth adaptation.  

To enable such behaviour, each UE monitors the QoS KPIs and using a provisioned QoS profile, may detect potential change in the delivered QoS. The UE informs the application which is using this PC5 link when such a condition is determined.  
The application may then fetch, from the application server, the new configuration to be applied at the application level to adapt its behaviour, in advance, to the expected QoS and new QoS parameters to be used for the PC5 re-configuration. 
6.xx.2
Procedures

Figure 6.xx.2-1 shows the procedure to assist dynamic application adjustments to potential QoS change when UEs are connected via PC5 interface.
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Figure 6.xx.2-1: Enhancements to Assist Application Adjustment when UEs are Connected via PC5
1) V2X provisioning is done on the UE and includes a QoS profile per V2X application. This profile may contain information related to the QoS requirements and used for the detection of potential QoS not met conditions, e.g.: 

a. KPIs to be monitored with various thresholds (e.g. payload (bytes), transmission rate (message/sec), maximum end-to-end latency (ms), reliability (%), data rate (Mbps), minimum required communication range (meters), error rate (PER), retransmission rate, signal to noise/interference ratio)
b. context or historical information regarding the UE’s behaviour (e.g. geographical location, running applications, the day, time of day). 

2) V2X AS may configure the application via a direct interface (i.e. V1 interface). 

3) A V2X application is started on the UE. PC5 communication is setup with a peer UE. 

4) Once the PC5 link is setup, the UE starts monitoring the QoS KPIs on this specific link to detect, in advance, if the requested QoS may potentially not be met. 
5) The V2X layer determines that the QoS will potentially not be met, based on monitoring of KPIs and provisioned information in the QoS profile and informs the application which is using this PC5 link. 
6) The application contacts the application server to obtain new configuration parameters to adapt to the potential QoS change and may provide information to the application server about the QoS aspect (e.g. latency, rate, range, etc.) expected to be obtained. 
7) The application dynamically adapts to the expected QoS conditions by applying the new parameters obtained from the application server. 
a. The application forwards the new QoS parameters for PC5 adaption to the V2X layer. 
8) V2X layer reconfigures the PC5 link with the new QoS parameters using the PC5 signaling.
6.xx.3
Impact on existing entities

UE:

· UE is configured with a QoS profile per application used for the detection of potential QoS change conditions

· UE adapts the PC5 link configuration based on the expected QoS
Editor's note:
Impact on other existing entities is FFS. 
6.xx.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.xx.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
* * * * End of Change * * * *
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