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Abstract of the contribution: This contribution adds evaluation to Solution #16 Solution for QoS Support for eV2X over Uu Interface.
1. Introduction
Solution #16 in TR 23.786 introduces the concept of multiple QoS parameter sets.

In the solution, when the radio condition changes, and the QoS targets cannot be fulfilled for the GBR QoS Flows, the same notification mechanism as specified in 23.501 is used, i.e. the RAN notifies the V2X AF via 5GC, which means this solution does not shorten the delay from the time point that RAN sends notification to V2X AF via 5GC to the time point that the V2X receives the notification and takes action. 
[Observation-1] Solution #16 does not shorten the delay from the time point that RAN sends notification to V2X AF via 5GC to the time point that the V2X AF receives the notification and takes action.
Per clause 5.7.2.4 of TS 23.501 (see below), after the RAN notifies the 5GC (and then to the V2X AF) that the QoS targets cannot be fulfilled, the RAN should try to fulfill the QoS targets, but not try to modify the QoS profile. RAN modifying QoS profile does not help to improve the situation, it’s the actions that the V2X Application take will make a difference. 
5.7.2.4 Notification control

…

If, for a given GBR QoS Flow, notification control is enabled and the NG-RAN determines that the GFBR cannot be guaranteed, RAN shall send a notification towards SMF and keep the QoS Flow (i.e. while the NG-RAN is not delivering the requested GFBR for this QoS Flow), unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion. The RAN should try to fulfil the GFBR.

[Observation-2] RAN modifying QoS profile does not help to improve the situation, it’s the actions that the V2X Application take will make a difference.
The solution requires the V2X AF provide multiple QoS parameter sets when the AF requests the 3GPP network to allocate resource. It is worth noting that in this solution the change of QoS is performed with a decision at the radio network, and this may not be beneficial for V2X services. From an application perspective, a QoS profile may be mapped to a certain application setting (e.g., a different LoA or driving behavior mapped to each QoS profile). As a consequence, a RAN-triggered QoS change could imply a change of driving behavior which is not triggered by the V2X service and thus might introduce instability as features such as driving behavior adaptation might be related to e.g. traffic conditions, current vehicle speed, current vehicle location, etc. As a further example, the changes of QoS generated with this proposal may be frequent due to the changes of AN capabilities (e.g., quick variation of load levels at the AN). In this case, the V2X service is impacted in terms of stability because, as mentioned above, a QoS change might involve change of driving behavior and in case of too frequent changes these might introduce issues such as LoA instabilities, inefficiencies such as reductions of fuel savings or traffic efficiency. Finally, to increase stability from an application perspective, the V2X service should be implemented in order to tolerate a temporary QoS degradation for the target QoS profile, this means that a temporary change of network capabilities could be tolerated by the application without requiring a QoS change. According to the discussion above, it is questionable whether the solution offers stability to the V2X service.
[Observation-3] From a V2X application perspective, a QoS profile may be mapped to a certain application setting. RAN triggered QoS change could imply a change of driving behavior which is not triggered by the V2X service and thus might introduce instability as features such as driving behavior adaptation might be related to e.g. traffic conditions, current vehicle speed. It is questionable whether the solution of multiple QoS profiles offers stability to the V2X service.
Besides, the concept of multiple QoS parameters has major impact on the QoS model, e.g. currently QoS Flow binding is based on 5QI and ARP and some optional parameters such as Notification Control, with the multiple combinations of 5QI and ARP for the same QoS Flow, when RAN initiates the QoS profile modification, the binding of the QoS Flows will have to be re-evaluated. Furthermore, additional complexity is expected to be introduced for procedures such as admission control. For instance, considering multiple V2X services each with different QoS profiles, admission control should evaluate all possible combinations of QoS profiles of all V2X services, thus involving high complexity. Additional signalling due to interaction with SMF and maybe also due to interaction with UE will be expected.
[Observation-4] The solution of multiple QoS profile introduces high complexity, e.g. QoS Flow binding, admission control.
2. Proposal
It is proposed to add evaluation to Solution #16 Solution in TR 23.786 as follows: 
FIRST CHANGE
6.16
Solution #16: Solution for QoS Support for eV2X over Uu Interface - Enhancements for QoS Monitoring and Control
6.16.1
Functional Description

This solution addresses Key Issue #3 (QoS Support for eV2X over Uu interface) and it is based on enhancing the 5GS QoS model. To enable enhanced QoS Monitoring and Control the following steps should be executed:

1.
An eV2X Application Function (AF), possibly from 3rd party, influences the QoS of the eV2X service, by offering a set of possible QoS levels to the PCF.


For examples, the AF indicates QoS levels 1, 2 and 3 which, based on SLA, are mapped on different QoS parameters sets.

2.
To support eV2X services, a new type of PCC rule with multiple QoS parameter sets (each consists of a rank, 5QI, and optionally Rank notification (RN), GBR and MBR) should be introduced. The PCF generates such a PCC rule for the eV2X service and maps the QoS levels provided by the AF to different QoS parameter sets. This PCC rule is then provided to the SMF.


The new type of PCC rule includes, e.g.:


Parameter set 1 = {Rank 1: 5QI value = x1, RN, GBR = y1, MBR = z1} (i.e., highest QoS level);

Parameter set 2 = {Rank 2: 5QI value = x2, RN, GBR = y2, MBR = z2} (i.e. medium QoS level);


Parameter set 3 = {Rank 3: 5QI value = x3, RN, GBR = y3, MBR = z3} (i.e. lowest QoS level).
3.
To support eV2X services, a new type of QoS flow that can be associated with multiple QoS profiles should be introduced. When the SMF receives a PCC rule with multiple QoS parameter sets, it establishes such a QoS flow and provides a QoS profile per QoS parameter set.


The new type of QoS Flow includes, e.g.:


QoS profile 1 = {Rank 1: 5QI value = x1, RN, GBR = y1, MBR = z1} (i.e., highest QoS level);


QoS profile 2 = {Rank 2: 5QI value = x2, RN, GBR = y2, MBR = z2} (i.e. medium QoS level);


QoS profile 3 = {Rank 3: 5QI value = x3, RN, GBR = y3, MBR = z3} (i.e. lowest QoS level).
4.
When the AN receives a QoS flow establishment request which contains multiple QoS profiles, it treats this QoS flow according to the QoS profile with the highest rank (i.e. with the most demanding QoS parameter values).

5.
If later the current QoS profile cannot be fulfilled for the QoS flow, the AN should try to fulfil the QoS of one of the other QoS profiles associated to the QoS flow. If this is successful, the AN will indicate the rank of the now supported QoS profile in the notification to the network that the current QoS can no longer be fulfilled.

6.
The AF will be timely notified by the PCF whenever a QoS level change occurs and can adjust the eV2X service accordingly.

7.
If later the AN recognizes that a higher rank QoS profile can be fulfilled, the QoS flow will be treated accordingly and a notification to the network is sent that a new QoS profile can now be fulfilled.

8.
The AF will be timely notified by the PCF whenever a QoS level change occurs and can adjust the eV2X service accordingly.

NOTE:
Steps 5+6 and/or 7+8 can occur several times depending on the number of QoS profiles that are associated to the QoS flow.

Editor's note:
Whether this solutions can be further aligned with the current QoS framework is FFS.

Editor's note:
Whether the Rank notification can be sent to the UE is FFS.
6.16.2
Procedures

Editor's note:
The detailed procedure description is FFS.

6.16.2.1
Application Function Request to Influence eV2X QoS
The procedure for the application function request to influence eV2X QoS follows the principles specified in TS 23.503 [10] clause 6.2.3. The AF shall invoke (either directly of via the NEF) the Npcf_PolicyAuthorization_Create/Update Request service operation.
The Npcf_PolicyAuthorization_Create/Update Request service operation is extended by:
-
The set of possible QoS Levels to associate to specific eV2X services;

-
An preferred/default QoS Level to specific eV2X services; 

-
QoS level change policy in case the preferred/default QoS Level could not be fulfilled;

Editor's note:
Details on the content of the service operation are FFS. 
The PCF shall notify (either directly of via the NEF) the AF the Success or the Failure of the request, along with the supported QoS Levels.
6.16.2.2
Application Function Request of QoS Level Change Notification
The procedure for the application function request of QoS Level Change Notification follows the principles specified in in TS 23.502 [9] clause 4.3.6.3.

The AF shall invoke (either directly of via the NEF) the Npcf_PolicyAuthorization_Subscribe service operation. The service operation (AF request) may contain at least:
-
Type of the notification (e.g. notified NFs);

-
Other information, e.g. as described in TS 23.501 [7] clause 5.6.7
Editor's note:
Details on the content of the service operation are FFS. 
The PCF shall notify either directly of via the NEF the AF the successful subscription to the QoS Level Change Notification event.
6.16.2.3
eV2X Service Session QoS Level Change and AF Notification

Figure 6.16.2.3-1 represents a high level description of how the QoS level change and related AF notification work.
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Figure 6.16.2.3-1: QoS Level Change and Notification

1.
PDU session context establishment and authentication/authorization as described in TS 23.502 [9] clause 4.3.2.2.

2.
Session Management Policy Establishment/Modification. 

2a)
The Application Function Request to Influence eV2X QoS procedure is executed as described in clause 6.16.2.1.

2b)
The Application Function Request of QoS Level Change Notification procedure is executed as described in clause 6.16.2.2.
3.
eV2X Service Session establishment with Multi QoS profiles QoS Flow according to the correspondent Multi QoS Level PCC rule. 

4.
When the RAN decides, e.g., that the QoS targets of the active QoS profile of the QoS Flow cannot be fulfilled it triggers a PDU Session modification towards the SMF as described in TS 23.502 [9] clause 4.3.3.2, step 1e, and informs the SMF about the new rank of the QoS profile. The SMF forwards the notification to the PCF.


The SMF continues the PDU Session modification to inform the UE about the currently active QoS profile (as described in clause 6.16.1 step 5).
5.
The PCF notifies the AF of the QoS Level Change by sending the Npcf_QoS_Level_Change_Notification, after the completion of the PDU Session Modification if configured in step 2. The notification message may contain at least:

-
eV2X session, UE ID, time, location, QoS Level and AF transaction identifier information.

6.
The AF notifies the UE of the adjustment of V2X application according to the new QoS Level.
6.16.3
Impact on existing entities and interfaces
The solution has impacts on AF, PCF, SMF and RAN.

Editor's note:
Further details on impacts existing entities, including UE, are FFS.
6.16.4
Topics for further study

Editor's note:
Analogous enhancements for QoS Monitoring and Control for eV2X over PC5 are FFS.
6.16.5
Evaluation
This solution does not help to shorten the delay from the time point that RAN sends notification to V2X AF via 5GC to the time point that the V2X receives the notification and takes action.
This solution of RAN modifying QoS profile does not help to improve the situation, it’s the actions that the V2X Application take will make a difference.
It is questionable whether the solution of multiple QoS profiles offers stability to the V2X service. From a V2X application perspective, a QoS profile may be mapped to a certain application setting. The RAN triggered QoS change could imply a change of driving behavior which is not triggered by the V2X service and thus might introduce instability as features such as driving behavior adaptation might be related to e.g. traffic conditions, current vehicle speed.

The solution has major impact on the QoS model and introduce high complexity on e.g. QoS Flow binding and admission control.

6.16.6
Conclusions

Editor's note:
Conclusions are FFS.
END OF CHANGES
[image: image2.png]



3GPP

SA WG2 TD


_1592746952.doc


6. Application layer notification towards the UE
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5. QoS Level Change Notification
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