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Abstract: This contribution introduces Solution 27 of TR 23.786 to TS 23.287 as per conclusions of Key Issue #3 in TS 23.786.
1. Proposal
This contribution proposes clauses for TS 23.287 on QoS Handling for V2X Communication over Uu Reference Point as per solutions agreed in TR23.786 documented in conclusions of Key Issue#3.
· Regarding QoS characteristics and new standardized 5QI value, TR 23.786 Solution #2 (clause 6.2) is taken as baseline. In particular:
· No new QoS characteristics need to be added, as the ones already specified in TS 23.501 are sufficient.

· Whether new 5QI values, resulting from the combination of QoS characteristic values proposed in TR23.786 cl. 6.2.1.3, are needed and feasible, is pending feedback from RAN WG2.
· Regarding QoS Notification Control enhancements, TR 23.786 Solution #27 (clause 6.27) is taken as baseline. In particular, the 5GS QoS model specified in TS 23.501 and TS 23.503 is reused with the following enhancements:
· An eV2X Application Function (AF) influences the QoS of the eV2X service, by providing service information to the PCF (via NEF if 3rd party AF). The service information, in addition to the requested Service Requirements, may include multiple Alternative Service Requirement(s). Besides, the AF may also indicate that the PCF is responsible for changes in the QoS profile of the QoS Flow.
· PCF authorize the service information from the AF, translates it into PCC rules and sends the PCC rules to the SMF. If notification control is enabled, in addition to requested QoS parameter set, the PCC rules may include Alternative QoS parameter set(s). The PCF derives the requested QoS parameter set from the requested Service Requirements and the Alternative QoS parameter set(s) from the Alternative Service Requirement(s).

· The SMF performs QoS Flow binding as per TS 23.503. If notification control is enabled, in addition to the requested QoS Profile, the SMF may send to NG-RAN Alternative QoS Profiles. SMF derives the requested QoS Profile from the requested QoS Parameter Set and Alternative QoS Profile(s) from the Alternative QoS parameter set(s). 
· The NG-RAN receives a N2 PDU Session Request for the purpose of QoS flow establishment which contains the requested QoS Profile and may contain Alternative QoS Profile(s) in N2 SM Information. If the NG-RAN supports the feature, it will store both the requested QoS Profile and the Alternative QoS Profile(s).

· 
If the NG-RAN cannot fulfil the GFBR requirement, and/or the PDB requirement and/or the PER requirement of the requested QoS Profile, it notifies the 5GC and the AF (i.e. V2X application). In addition, if the Alternative QoS Profile(s) were received, NG-RAN may check if any of the Alternative QoS Profile(s) could be fulfilled and notify 5GC and the AF that an Alternative QoS Profile can be fulfilled. If none of the Alternative QoS Profile(s) can be supported, the NG-RAN may provide the information on the QoS characteristics that cannot be fulfilled, indicating also the current QoS characteristics that are fulfilled (GFBR, PDB and/or PER).
· During the QoS flow lifetime, while an Alternative QoS Profile is provided to the QoS Flow, NG-RAN may check if the requested QoS profile can be fulfilled again, and it may notify it to the 5GC and then to the AF (i.e. V2X application). 

· If the AF indicated that the PCF is responsible for changes in the QoS profile of the QoS Flow, the PCF triggers a PDU Session Modification when NG-RAN notifies the 5GC that current QoS profile cannot be fulfilled and another QoS profile can be fulfilled. 
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QoS handling for V2X communication over Uu reference point

5.4.X.1
General

The V2X messages can be delivered via Non-GBR QoS as well as GBR QoS Flows.
The following standardized Delay Critical GBR 5QI values defined in TS 23.501, Table 5.7.4-1) can be used: 5QI 82, 5QI 83, 5QI 84 and 5QI 85.

5.4.X.2
5GS Enhancements for QoS Control over Uu reference point

5.4.X.2.1
General
To improve the support of V2X applications that can be provided with different alternative QoS levels, the following 5GS enhancements are supported.

A V2X Application Function (AF) may influence the QoS of the V2X service, by providing service information to the 5GS. The service information may include the requested Service Requirements, which indicate the requested QoS level for the V2X service, and one or more Alternative Service Requirement(s) for the V2X service, which indicate alternative QoS level(s) (see TS 23.501 [6]) at which the V2X service can still be provided. The V2X AF may also indicate in the service information that 5GS may be in charge of changes in the QoS level provided to the V2X service.

The 5GS shall attempt to provide the V2X service with the QoS level corresponding to the requested Service Requirements. During the V2X service lifetime, if the QoS level corresponding to the requested Service Requirements cannot be provided, the 5GS may notify the V2X AF of an alternative QoS level corresponding to one of the Alternative Service Requirements that can be provided. The V2X AF may take such notification into account when, e.g., renegotiating the QoS requirements. In case the 5GC is in charge of changes in the QoS level provided to the V2X service, 

-
if the QoS level corresponding to the requested Service Requirements cannot be provided and an alternative QoS level corresponding to one of the Alternative Service Requirement(s) can be provided, the 5GC may change the QoS level to that alternative QoS level and notify the V2X AF accordingly.

-
if the QoS level corresponding to the requested Service Requirements can be provided again, the 5GC may change back to that QoS level and notify the V2X AF accordingly.

5.4.X.2.2
Functional Description

The 5GS enhancements for QoS control over Uu reference point reuse the 5GS QoS model specified in TS 23.501 [6] and TS 23.503 [16]. The following capabilities are added:

-
A V2X AF may influence the QoS of the V2X service by providing service information to the PCF. The service information, in addition to the requested Service Requirements, may include one or more Alternative Service Requirement(s). Besides, the AF may also indicate that the PCF is responsible for changes in the QoS profile of the QoS Flow. Details on AF influence the QoS are specified in TS 23.503 [16] subclause 6.1.3.x.

Editor Note: the format of the service information, the requested Service Requirements and the Alternative Service Requirement(s) is FFS.

-
The PCF authorizes the service information from the AF, translates it into PCC rules and sends the PCC rules to the SMF as specified in TS 23.503 [16] subclauses 6.1.3.2.4, 6.1.3.5 and 6.2.2.4. 

-
The SMF performs QoS Flow binding as per TS 23.503 [16] subclause 6.1.3.2, and sends the QoS information to the NG-RAN as specified in TS 23.501 [16] subclause 5.7.1.5. 

-
The NG-RAN receives an N2 PDU Session Request for the purpose of QoS flow establishment which contains the requested QoS Profile and may contain one or more Alternative QoS Profile(s) in N2 SM Information. The NG-RAN stores both the requested QoS Profile and the Alternative QoS Profile(s), as specified in TS 23.502 [7] subclause 4.3.3.2.
-
If the NG-RAN cannot fulfil the GFBR requirement, and/or the PDB requirement and/or the PER requirement of the requested QoS Profile, it notifies the 5GC as specified in TS 23.502 [7] subclause 4.3.3.2. In addition, if the Alternative QoS Profile(s) are stored at the NG-RAN, the NG-RAN may select an Alternative QoS Profile which can be fulfilled. The NG-RAN notifies the 5GC of such Alternative QoS Profile as specified in TS 23.502 [7] subclause 4.3.3.2, and the 5GC notifies the AF of the corresponding Alternative Service Requirements. Alternatively, if none of the Alternative QoS Profile(s) can be fulfilled by the NG-RAN, the NG-RAN may provide the information on the QoS characteristics that cannot be fulfilled, indicating also the current QoS characteristics that are guaranteed (GFBR, PDB and/or PER), as specified in TS 23.502 [7] subclause 4.3.3.2,
Editor Note: the format of the 5GC notification to AF is FFS.
NOTE:
How the NG-RAN verifies the fulfilment of QoS requirements of the requested QoS Profile and the possible fulfilment of the Alternative QoS Profile(s) is implementation dependent.
-
During the QoS flow lifetime, when an Alternative QoS Profile is provided and can be fulfilled, the NG-RAN may check if the requested QoS Profile can be fulfilled again, and notify it to the 5GC as specified in TS 23.502 [7] subclause 4.3.3.2. The 5GC will in turn notify the AF. 

-
If the AF indicated that the PCF is in charge of changes in the QoS profile of the QoS Flow, when the NG-RAN notifies the 5GC that the current QoS profile cannot be fulfilled and an Alternative QoS Profile can be fulfilled, the PCF triggers a PDU Session Modification and notifies the AF of the fulfilled Alternative Service Requirement (see TS 23.502 [7] subclause 4.3.3.2).

5.4.X.2.3
Procedure

Editor Note:
this clause is FFS. 
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