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Abstract of the contribution: This contribution proposes to reuse the current 5G QoS framework in the solution to Key Issue #3.
1. Introduction
Solution #16 (Solution for QoS Support for eV2X over Uu Interface - Enhancements for QoS Monitoring and Control) advocates the possibility of setting different QoS parameter sets for a service based on the network conditions. This approach is not aligned with the principle that QoS parameter 5QI “describe the packet forwarding treatment that a QoS Flow receives edge-to-edge between the UE and the UPF in terms of the following performance characteristics” (clause 5.7.3.1 of TS 23.501), as the performance characteristics (e.g. resource type, PL, PDB, PER) are set according to the service. The network conditions determine the performance of the network but not the QoS characteristics of a service. 
[Observation-1] The network conditions determine the performance of the network but not the QoS characteristics of a service.

Per TS 22.186, the requirements including the QoS aspects for different V2X applications are specified in clauses 5.2 ~5.4, 
5.2 Requirements to support Vehicles Platooning
Table 5.2-1 Performance requirements for Vehicles Platooning 

	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message/ Sec)
	Max end-to-end latency

(ms)
	Reliability (%)

(NOTE 5)
	Data rate (Mbps)
	Min required communication

 range (meters)

(NOTE 6)

	Scenario
	Degree
	
	
	
	
	
	
	


5.3 Requirements to support Advanced Driving
Table 5.3-1 Performance requirements for advanced driving
	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message/Sec)
	Max
end-to-end latency

(ms)

	Reliability (%)
(NOTE3)
	Data rate (Mbps)
	Min required Communication range (meters) 

(NOTE 4)

	Scenario
	Degree
	
	
	
	
	
	
	


5.4 Requirements to support Extended Sensors
Table 5.4-1 Performance requirements for extended sensors
	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message /Sec)
	Max 
end-to-end

latency

(ms)
	Reliability (%)
	Data rate (Mbps)
	Min required communication range (meters)

	Scenario
	Degree
	
	
	
	
	
	
	


5.5 Requirements to support Remote Driving
Table 5.5-1 Performance requirements for remote driving

	Communication scenario description
	Req #
	Max end-to-end latency (ms)
	Reliability (%)
	Data rate (Mbps)


[Observation-2] For V2X Applications, the QoS characteristics of an application are determined not only according to the related service (e.g. platooning has a different set of QoS characteristics compared to remote driving), but also according to the current driving status of the vehicle and scenarios and use cases. For example, for remote driving, different behaviours can be envisioned for instance for remote driving in urban, suburban, or rural areas. In each case, a different behaviour can be envisioned for instance in case of with/without traffic, or if for instance the vehicle is approaching a junction or an intersection or a location with road works. Above aspects influence the driving behaviour that is translated by the application into different QoS characteristics. It is worth to highlight that in this case the adaptation of QoS characteristics is not due to network changes (e.g. congestion, change of coverage).
In the V2X use cases on QoS (see below for some examples), it’s the V2X Application that takes proper action when it’s notified that the expected QoS cannot be fulfilled for a certain service, e.g. 

In remote driving (i.e. UC-1 below), the V2X Application may decide to reduce the speed of the vehicle, to change to an alternative route, or even not provide the service.
In vehicle platooning (i.e. UC-2 below), the V2X Application (installed on the vehicle) will adjust time/distance gap and/or platoon speed/trajectory.

In Advanced Driving (i.e. UC-3 below), the V2X Application makes right decision such as whether to engage/disengage or adjust advanced driving functions
===Use case examples from S2-184738 LS from SA WG1: Reply LS on LS to 3GPP on QoS Prediction==
UC-1 TR 22.886 CR0016 (S1-181724) QoS aspect of Remote Driving
In this use case, a guaranteed connectivity is mandatory. The remote driving application checks whether connectivity can be provided up to the intended destination. In addition, based on the capability of the vehicle and the requirements of the application, the remote driving application calculates the required QoS of the connectivity toward the vehicle and checks whether the QoS can be supported or not, on the way to the intended destination. If the required QoS cannot be provided all the way to the intended destination, the remote driving application may either calculate alternative intermediate destination up to which the QoS requirement of the remote driving application can be supported or adapt the driving behaviour (e.g. speed, trajectory) thus deriving a new required QoS. The same holds for an ongoing session of remote driving. 
UC-3 TR 22.886 CR0017 (S1-181727) QoS aspect of vehicles platooning
In this use case, one of the important factors is the achievable QoS of communication between platoon members. For example, if the latency of inter-vehicle communication is high, the minimum safety distance among the vehicles should be longer, to avoid potential collision. And, if the reliability of communication between the vehicles is low, the distance between vehicle should be longer.

Thus, the platooning applications installed in a vehicle will adjust the time/distance gap based on the achievable QoS of connectivity. When low latency and high reliability can be achievable, the gap can be shorter. On the other hand, when latency is high or packet loss rate is high, the gap between vehicles need to be longer. It is worth underlining that, to enable fuel savings, it is important for a platoon to avoid too frequent gap adjustments. This means that it would be important for the platoon to select a driving behaviour (e.g. speed, inter-member gap) that can guarantee long-term fuel savings instead of frequently adapting e.g. gap to react to a change of QoS. If the QoS cannot fulfil the platoon application’s requirement at all, the platoon itself should not be composed from the start or the platoon might be decomposed in e.g. multiple smaller platoons.   
UC-3 22.886 CR0018 (S1-181728) Adjustment of Advanced Driving – General Aspect

In this use case, 3GPP system shall be able to provide V2X applications with information on whether connectivity can be provided and whether specific QoS can be provided in a certain geographical area and in a certain time interval. The 3GPP system monitors whether there is any potential QoS change in the area where connectivity needs to be provided, or, if the previous negotiated QoS cannot be guaranteed for a certain area or in a certain time interval due to radio resource congestion or failure of some NFs, the V2X application will be notified of these events if requested. 
Based on the provided/updated information from the 3GPP system, the V2X application can make right decision such as whether to engage/disengage or adjust advanced driving functions.
[Observation-3] It’s the V2X Application that takes proper action when it’s notified that the expected QoS cannot be fulfilled for a certain service due to radio resource congestion.
Currently in 5GS, the Application Function can provide service information to PCF which authorizes it and then translates it to a specific set of QoS parameters for the 3GPP system to allocate resources. For GBR QoS Flows, the AF/PCF can request MBR>GBR meaning that MFBR>GFBR is provided to NG-RAN. As clarified in S2-184604 (SA2#127), the GFBR is recommended as the lowest acceptable service bitrate where the service will survive, and the bit rates above the GFBR value and up to the MFBR value may be provided with relative priority determined by the Priority level of the QoS Flows. When radio condition changes, the service will survive if GFBR can be maintained. In case the GFBR cannot be maintained, the NG-RAN, if requested, will notify the 5GC and then to the AF for further action.  

[Observation-4] GFBR is recommended as the lowest acceptable service bitrate where the service will survive so that the network resource could be utilized more efficiently. When the network has sufficient resource, the 5GS QoS model also allows additional bit rate above GFBR and up to the MFBR if desired for some GBR services.
Based on the above observations, 
[Proposal-1] It’s proposed to reuse the 5GS QoS framework specified in TS23.501 and TS 23.503 for V2X services.
Update: 
(1) Notification Control is also expected to be used for non-GBR QoS Flows for V2X applications.

(2) Add ENs for the possible enhancement needed for the Notification Control.
2. Proposal
It is proposed to add the following solution to TR 23.786. 
FIRST CHANGE (ALL TEXTS ARE NEW)
6.x
Solution #X: Solution for QoS Support for eV2X over Uu Interface
6.x.1
Functional Description

This solution addresses Key Issue #3 (QoS Support for eV2X over Uu interface) and it reuses the 5GS QoS model specified in TS 23.501 [7] and TS 23.503 [10] with necessary enhancement as follows.
1.
An eV2X Application Function (AF), possibly from 3rd party, influences the QoS of the eV2X service, by providing service info to the PCF (via NEF if 3rd party AF) as specified in TS 23.503 [10] (and TS 23.203 [x]). 

2.
PCF authorize the service info from the AF, translates it into PCC rule with QoS parameters such as 5QI, ARP, GBR/MBR, and optionally PL and notification control and then sends the PCC rule to the SMF.
3.
The SMF performs QoS Flow binding and creates a new QoS Flow if no existing QoS Flow can fulfil the service requirement. The SMF also derives the QoS rules and QoS Flow level parameters to the UE, as well as QoS profile to the AN.  
4.
The AN receives a QoS flow establishment request which contains the QoS profile. Per TS 23.501 [7], the GFBR is recommended as the lowest acceptable service bitrate where the service will survive, and MFBR>GFBR can be provided to the RAN. The bit rates above the GFBR value and up to the MFBR value may be provided with relative priority determined by the Priority level of the QoS Flows.
5. If the (R)AN cannot fulfil the GFBR requirement, it notifies the 5GC as specified in clause 5.7.2.4 of TS 23.501 [7] and then to the AF if notification is required so that the AF can take proper action.
When radio condition changes, the service will survive if GFBR can be maintained. In case the GFBR cannot be maintained, the NG-RAN, if requested, will notify the 5GC and then to the V2X application. The V2X Application then takes proper action based on information provided by the 3GPP system and maybe other sources.
Editor’s Note: It’s FFS the handling of non-GBR QoS Flow.

Editor’s Note: Whether and how the Notification Control mechanism should be applied to the other QoS parameters (such as PDB) is FFS.

Editor’s Note: Whether the current Notification Control mechanism can meet the timing requirement for the V2X application and how to improve it if needed is FFS.
Editor’s Note: How the AF can detect and make use of the fact that the currently available bitrate is larger than GFBR is FFS.
6.x.2
Procedures

Existing procedures can be reused.

6.x.3
Impact on existing entities and interfaces

Editor’s Note: Impact are FFS.
6.x.4
Topics for further study


6.x.5
Conclusions

Editor’s Note: Conclusions are FFS.

END OF CHANGES
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