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Abstract of the contribution: This paper proposes to update the solution #19 to complete the PC5 QoS for broadcast.
1. Introduction
The solution #19 addresses the KI#4 on PC5 QoS. The solution description in clause 6.19.1.2 gives some high level description for PC5 QoS for broadcast, but the detailed procedure is still missing. It is proposed to complete this aspect in this paper.
For PC5 QoS for multicast, it is proposed to cover that in solution #21. So it is proposed to remove the following texts from solution #19.

Similar consideration applies to multicast traffic, as it can be treated as a special case of unicast, i.e. with multiple defined receivers of the traffic.
The following changes are made in the S2-1812857 (in green):
1. Clarify UE-PC5-AMBR is used for all types of traffic (i.e. unicast, multicast and broadcast).
2. Clarify the “lower layer” is the “V2X layer” when application layer passing eV2X messages to.

3. Editorial change “eNB” to “gNB”.
4. For QoS support for group communication, add a reference to solution #21.
2. Proposal
It is proposed to agree on the following texts.
* * * * Start of Change * * * * 

6.19
Solution #19: QoS Support for eV2X communication over PC5 interface
6.19.1
Functional Description
6.19.1.1
General description

This solution addresses key issue#4 (clause 5.4) Support of PC5 QoS framework enhancement for eV2X. The QoS requirements for eV2X are different from that of the EPS V2X, and the previous defined PPPP/ PPPR in TS 23.285 [5] are considered not to satisfy the needs. Specifically, there are much more QoS parameters to consider for the eV2X services. This solution proposes to use 5QI for eV2X communication over PC5 interface. This allows a unified QoS model for eV2X services over different links. 
6.19.1.2
Solution description
The new service requirements were captured in TS 22.186 [4]. The new performances KPIs were specified with the following parameters:

-
Payload (Bytes);

-
Transmission rate (Message/Sec);

-
Maximum end-to-end latency (ms);

-
Reliability (%);

-
Data rate (Mbps);

-
Minimum required communication range (meters).

Note that the same set of service requirements apply to both PC5 based V2X communication and Uu based V2X communication. As analysed in solution #2 (clause 6.2), these QoS characteristics could be well represented with 5QI defined in TS 23.501 [7]. 

It is therefore possible to have a unified QoS model for PC5 and Uu, i.e. also use 5QIs for V2X communication over PC5, such that the application layer can have a consistent way of indicating QoS requirements regardless of the link used. This does not prevent the AS layer from implementing different mechanisms over PC5 and Uu to achieve the QoS requirements.  

Considering the 5GS V2X capable UEs, there are three different types of traffic: broadcast, multicast, and unicast.
The UE-PC5-AMBR is applied to all types of traffic and is used for the RAN for capping the UE PC5 transmission in the resources management. 

For unicast type of traffic, it is clear that the same QoS Model as that of Uu can be utilized, i.e. each of the unicast link could be treated as a bearer, and QoS flows could be associated with it. All the QoS characteristics defined in 5QI and the additional parameter of data rate could apply. In addition, the Minimum required communication range could be treated as an additional parameter specifically for PC5 use. 

For broadcast traffic, there is no bearer concept. Therefore, each of the message may have different characteristics according to the application requirements. The 5QI should then be used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. 5QI is able to represent all the characteristics needed for the PC5 broadcast operation, e.g. latency, priority, reliability, etc. A group of V2X broadcast specific 5QIs (i.e. VQIs) could be defined for PC5 use.  

NOTE:
The 5QI used for PC5 may be different from that used for Uu even for the same V2X service, e.g. the PDB for the PC5 can be longer than that for the Uu as it is a direct link.     

Editor's note:
For broadcast traffic, it is FFS if there is a need to have a formal mapping between the EPS V2X QoS parameters, e.g. PPPP, PPPR, with the new VQIs, for the interworking with the EPS V2X services. 

Editor's note:
How RAN supports the QoS characteristics represented by PC5 5QI depends on the RAN study

Editor's note:
Provisioning and configuration in the UE is FFS.
6.19.1.3
V2X 5QI (VQI) values for PC5 broadcast use
Editor's note:
A set of new 5QIs could be defined for broadcast use over PC5.
Editor's note:
Use of non-standardized 5QI for V2X operation is also supported. It is FFS if any configuration mechanism is required. 

6.19.2
Procedures

Editor's note:
This clause describes procedures to use the new QoS model for PC5 communication. It depends on RAN development as well. 

6.19.2.1
QoS support for unicast communication over PC5 interface
6.19.2.1.0
General
To enable QoS support for eV2X one-to-one communication over PC5 interface, the followings procedures need to be supported.
Editor's note:
The following procedures may be further updated depending on the progress on PC5 QoS Model.

6.19.2.1.1
QoS parameters provision to UE and NG-RAN
The PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service authorization parameters using the solution defined for Key Issue #5. The PC5 QoS rule is used to map the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to the PC5 QoS flow.
The PC5 QoS parameters are provisioned to the NG-RAN as part of "V2X services authorized" parameters using the procedure defined in the Solution #6.

Editor's note:
It is FFS whether the same set of PC5 QoS parameters sent to the UE and NG-RAN.

6.19.2.1.2
QoS parameters negotiation between UEs

The PC5 QoS parameters are negotiated at the establishment of one-to-one communication procedure, so the one-to-one communication establishment procedure defined in TS 23.303 [8] is enhanced to support PC5 QoS parameters negotiation between two UEs. After the PC5 QoS parameters negotiation procedure, the same QoS is used in both directions.
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Figure 6.19.2.1.2-1: Establishment of secure layer-2 link over PC5
UEs engaged in one to one communication negotiate PC5 QoS parameters during the link establishment procedure.
1.
UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication. This message includes the requested PC5 QoS parameters.
2.
UE-2 initiates the procedure for mutual authentication. The UE-2 includes the accepted PC5 QoS parameters in the Response message.

Editor's note:
It is FFS whether gNB needs to be involved in this procedure.

Editor's note:
This procedure needs to be aligned with solution developed for Key Issue #9.
6.19.2.1.3
QoS handling for eV2X communication
When PC5 unicast is used for the transmission of eV2X messages, the following principles are applied for both network scheduled operation mode and UE autonomous resources selection mode:

-
PC5 QoS parameters defined in clause 6.19.1.2 applies to the eV2X communication over PC5.
-
The eV2X message is sent on the PC5 QoS flow established using the procedure described in clause 6.19.2.1.2.

-
The mapping of application layer eV2X message to PC5 QoS parameters is based on the PC5 QoS rule.
When the network scheduled operation mode is used, following additional principles apply:
-
UE provides PC5 QoS parameter information to the gNB for resources request.
-
When the gNB receives a request for PC5 resource from a UE, the gNB can authorize the requested PC5 QoS parameter based on the PC5 QoS parameters received from AMF.

-
gNB can use the PC5 QoS parameter information for PC5 QoS handling.

Editor's note:
How gNB uses UE provided PC5 QoS parameters for resource scheduling depends on the RAN study.
When the autonomous resources selection mode is used, following additional principle applies:
-
The UE can use the PC5 QoS parameter for PC5 QoS handling based on the provisioned information described in clause 6.19.2.1.1.
6.19.2.2
QoS support for broadcast communication over PC5 interface

When PC5 broadcast (if per packet QoS model is used) is used for the transmission of eV2X messages, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:
-
PC5 QoS parameters (e.g. VQI) defined in clause 6.19.1.2 applies to the eV2X communication over PC5.
-
The application layer sets the PC5 QoS parameters for each eV2X message when passing it to V2X layer for transmission.

-
The mapping of application layer eV2X message QoS requirement to PC5 QoS parameters is configuration on the UE.
When the network scheduled operation mode is used, following additional principles apply:
-
UE provides PC5 QoS information reflecting PC5 QoS parameters to the gNB for resources request.

-
gNB can use the PC5 QoS information reflecting PC5 QoS parameters for QoS handling.
When the autonomous resources selection mode is used, following additional principle applies:
-
The UE can use the PC5 QoS parameters for PC5 QoS handling.
6.19.2.3
QoS support for group communication over PC5 interface
The procedure on QoS support for group communication over PC5 interface is described in the section 6.21.2 (solution #21).
6.19.3
Impact on existing entities and interfaces
Following are the impacts to the UE:
-
UE needs to support new QoS model for PC5 communication.

Editor's note:
It is FFS if mapping of PPPP, PPPR to the new VQI would be necessary for broadcast traffic. 
6.19.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.19.5
Conclusions

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