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Abstract: This contribution proposes a clarification of Solution #16 of KI #3, focusing on comments received during SA2 V2X conference call. Comments addressed will include RAN impacts, coexistence with legacy RAN, other possible impacts on 5GC NFs.
1. Introduction
Key Issue #3 ““QoS Support for eV2X over Uu interface” as per TR23.786 required to address the following points:
-
Investigating possible enhancements of the 5GS QoS framework to support improved RAN QoS monitoring and control;

-
Investigating possible enhancements to the 5GS QoS framework to allow the AF to influence QoS for eV2X applications.
To address the two points, Solution#16 “Solution for QoS Support for eV2X over Uu Interface - Enhancements for QoS Monitoring and Control” was agreed.

This contribution completes the solution, clarifying some aspects and adding some missing details. The following updates are proposed:. 
Update #1: the editor note “Whether the Rank notification can be sent to the UE is FFS.” has been removed.

Update #2: function, procedure descriptions and Figure 6.16.2.3-1 have been updated to include also the notification to UE.

Update #3: “Impact on existing entities and interfaces” section has been completed.

Update #4: clarifications are included to cover the case where ANs/pars of ANs do not support multi-level QoS profile.

Update #5: removed the Editor notes for PC5 multi QoS support.
2. Discussion

Rationale behind Update#1 and Upddate#2.

TS23.501 clause 5.6.7 specifies: 

“Type of notifications regarding UP path management events.


The AF subscription can be for early notification and/or late notification. In the case of a subscription for early notification, the SMF sends the notification before the UP path is configured. In the case of a subscription for late notification, the SMF sends the notification after the UP path is configured.”

In analogy with clause 5.6.7, the QoS Level change can be notified to the AF before or after the new QoS level is configured (early notification or late notification). 

In case of early notification, notification directly to the UE instead of AF could reduce the time for UE to be aware of the QoS level change and reduce the processing load of AF. This may be beneficial in some cases where the QoS level change only matters to single or small amount of UEs and where the direct action at UE in response to the QoS level change is possible. If specified by PCF, RAN may also send the QoS level change notification to UE for fast notification.
Rationale behind Update#4 and Update#5.

According to the comments received in the eV2X CC#1 before the SA2#129bis, further clarifications are added to cover the case where RAN dose not support multi QoS profile. The solution can apply down to the level of SMF in case of partial RAN support. Detailed solution is explained in the proposal below. 

Same treatment applies to PC5 communication as well, therefore the related editor note can be removed. 
3. Text Proposal
It is proposed to add the following changes to TR 23.786.
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). In case the AN or target AN (e.g., during UE mobility) does not support multiple QoS profiles, SMF/PCF sends only one selected QoS profile in the multi QoS profiles to the AN.
NOTE: Whether the selection of the most relevant QoS profile (e.g., the one with a specific rank) among multiple QoS profiles is specified by 3GPP or not will be decided during normative phase.
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. In case AN does not support multiple QoS profiles, AN notifies the SMF and SMF modifies the request QoS profile to one of the other QoS profiles associated to the QoS flow by session modification message.
6.
The AF and/or UE will be timely notified by the PCF whenever a QoS level change occurs and can adjust the eV2X service accordingly. The notification indicates the supported QoS level following the change.
Depending on the use case, AF may indicate in the notification request message whether the notification should be sent to the UE, AF or both. 
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 and/or UE will be timely notified by the PCF whenever a QoS level change occurs and can adjust the eV2X service accordingly. The notification indicates the supported QoS level following the change.
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 solution can be further aligned with the current QoS framework is FFS.


6.16.2
Procedures


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;

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 or UE);

-
Other information, e.g. as described in TS 23.501 [7] clause 5.6.7
NOTE:
Details on the content of the service operation are FFS. 
In case AF shall be notified,  the PCF shall notify either directly of via the NEF the AF the successful subscription to the QoS Level Change Notification event.
In case UE shall be notified, PCF decides which NF should notify the UE (e.g., RAN, SMF or PCF).
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/UE notification work.
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Figure 6.16.2.3-1: QoS Level Change and Notification

0.
PCF/SMF gets the RAN capability on multi QoS profile support (e.g., via OAM configuration/from AMF, etc.) 

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.
RAN triggers a PDU session modification towards the SMF, it may also send a QoS level notification to UE if specified by the PCF.
In case the RAN does not support multi-level QoS profile, it only indicates to the SMF the current QoS profile cannot be fulfilled.The SMF triggers the PDU session modification asking for another QoS profile in Multi QoS profiles (e.g., according to the rules specified by 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). If specified by the PCF, SMF may notify the UE without modification of the current PDU session. 

Editor's note: How RAN sends the notification to UE is up to RAN study.
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.
The UE may also be notified of the QoS Level Change via NAS message, if not done at step 4.
6.
The AF notifies the UE of the adjustment of V2X application according to the new QoS Level and/or vice versa. The notification may also include information on the QoS Level Change, if not previously notified in step 4 or step 5.
6.16.3
Impact on existing entities and interfaces
The solution has impacts on 5G QoS model, on AF, PCF, SMF, UE and RAN.
QoS model
-
The 5G QoS model should support a new type a QoS Flow associated to multiple QoS profiles.
AF
-
The AF shall be able to invoke PCF services:

-
To request multiple QoS levels for eV2X services;

-
To request the QoS level change notification.
PCF
-
The PCF shall extend existing services:

-
To allow AF to request multiple QoS levels for eV2X services;

-
To allow AF to request the QoS level change notification;

-
To send AF notifications of QoS Level changes;

-
The PCF shall define 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) to support multiple QoS Levels eV2X services.
-  The PCF shall identify ANs which support and not support multi QoS profiles. 
SMF
-
The SMF shall support the type of PCC rule with multiple QoS parameter sets.
-  The SMF shall identify ANs which support and not support multi QoS profiles. 
RAN
-
The RAN should support multi QoS profiles bearers (recommended)
-
The RAN should support the notification of a QoS profile change for multi QoS profile bearers towards the 5GC and/or the UE.(recommended)
UE
-
The UE should support multi QoS profiles.

6.16.4
Topics for further study
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