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Abstract of the contribution: The paper is to propose the definition of PC5 QoS Rule and its Components and to resolve EN#15.
Discussion
Usage of the PC5 QoS Rule appears in multiple places in TS 23.287:

5.4.1.1.1: General overview
“For the V2X communication over NR based PC5 reference point, a PC5 QoS Flow is associated with a PC5 QoS rule that contains the PC5 QoS parameters as defined in clause 5.4.2.”

5.4.1.1.2: PC5 QoS rule and PFI
“For NR PC5 QoS mechanisms, "PC5 QoS rules" is defined to derive PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc).”
“When V2X application layer provides service requirements for the V2X services, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters from the service requirements based on PC5 QoS rules”
5.4.1.2: QoS handling for broadcast mode V2X communication over PC5 reference point
“If the application layer provides the service requirements for the V2X services, the V2X layer determines the PC5 QoS parameters based on the PC5 QoS rules, i.e. mapping between service requirements and PC5 QoS parameters as defined in clause 5.1.2.1.”
Observation 1: In all the use case scenario of PC5 QoS rules, the PC5 QoS rules shall contain QoS parameters
Proposal 1: The PC5 QoS rules shall contain QoS parameters as defined in 5.4.2.
Observation 2: 5.4.1.1.1 require PC5 QoS rule to be associated to the QoS flow; 5.4.1.1.2 and 5.4.1.2 require PC5 QoS rule to contain service requirements (e.g. priority requirement, reliability requirement, delay requirement)

When a QoS rule is associated to a QoS flow, it shall contain the traffic filters to differentiate the traffic of the V2X application and its QoS parameters. We need to resolve the following open issues to derive the components of a PC5 QoS rule:
1. Which entity generate the QoS rule?

2. What can be the traffic filters?

In order to enable each UE to have a consistent the QoS handling for PC5 communication based on operator policy, it is better that the QoS rules are distributed by the network instead of being generated by the individual UE. Since PCF is capable of QoS parameter determination for the application traffic and is capable of UE policy distribution, PCF can be used to generate and distribute the PC5 QoS rules.

Proposal 2: PC5 QoS rules are generated at the PCF and are distributed by the PCF to the UE.

Since the address (either IP or non IP) for PC5 communication is allocated by the UE, which may not be permanently associated to the traffic of the same service type, it is not so helpful that the traffic filters contain either IP or non IP address. 
To identify V2X service traffic which may share the same QoS parameters, V2X service identified by PSID or ITS-AID can be considered. In case finer granularity than the level of V2X service identified by PSID or ITS-AID is required, some more service information can be considered in addition, such as the service requirement on priority, delay, reliability and range, degree of automation, media component (e.g. signalling, video or voice). Such service information can also be used to map the application layer service requirement with the QoS parameters.

Proposal 3: V2X service identified by PSID or ITS-AID plus service information are used as the traffic filter within a PC5 QoS rule. 
Proposal

It is proposed to update TS 23.287 as follows based on the above proposals. 
FIRST CHANGE
5.4.1.1.2
PC5 QoS rule and PFI
The following description applies to for both network scheduled operation mode and UE autonomous resources selection mode.
For NR PC5 QoS mechanisms, "PC5 QoS rules" is defined to derive PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc). It is generated at the PCF and is distributed to the UE as the UE policy. It is provided from the application layer to the V2X layer for QoS flow binding within a UE.
A PC5 QoS rule includes the following components:

· V2X service type identified by PSID or ITS-AID
· Service information (Optional), which may include service requirement on priority, delay, reliability and range, degree of automation, media component (e.g. signalling, video or voice)
NOTE: Service information is needed in addition when the traffics of a V2X service identified by PSID or ITS-AID have different QoS requirements.
· PC5 QoS parameters defined in clause 5.4.2
PFI is assigned by the UE to identify a PC5 QoS flow.
The following operations are applied to derive PC5 QoS parameters:

a)
When V2X application layer provides service requirements for the V2X services, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters from the service requirements based on PC5 QoS rules;

b)
Otherwise, i.e. when V2X application layer does not provide any information about service requirements for the V2X services to V2X layer, the V2X layer uses the authorized PC5 QoS parameters corresponding to the V2X service based on the mapping between V2X services types (e.g. PSID/ITS-AID) and authorized PC5 QoS parameters as defined in clause 5.1.2.1.


Editor's note: It is FFS whether other operations need to be defined for IP communication over NR PC5 to derive PC5 QoS parameters (e.g. other input than service requirements).

Editor's note: It is FFS how PC5 QoS rule operation works for non-IP communication over NR PC5.
Figure 5.4.1.1.2-1 illustrates how PC5 QoS parameters are derived for V2X communication over NR PC5.
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Figure 5.4.1.1.2-1: Deriving PC5 QoS parameters for V2X communication over NR PC5

For V2X communication over NR PC5 reference point, the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID. User Plane traffic with the same PFI receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The PFI is unique within a same destination. The UE assigns PFI based on the PC5 QoS parameters derived for V2X service.

Editor's note: It is FFS whether PFI and the corresponding PC5 QoS parameters need to be exchanged over PC5-S messages between two UEs for unicast link.
The UE maintains mapping of PFI to PC5 QoS parameters and the V2X service in a context per destination identified by Destination Layer-2 ID. When the UE assigns a new PFI for V2X service, the UE stores it with the corresponding PC5 QoS parameters and the V2X service (e.g. PSID or ITS-AID) in the context for the destination. When the UE releases the PFI, the UE removes it from the context for the destination. The context enables for the UE to determine whether PFI for the V2X packet for any V2X service from the V2X application layer exists already or new PFI needs to be assigned for the V2X packet. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 can be used as a context to store the PFI information.

The V2X layer provides the PFI and the corresponding PC5 QoS parameters to AS layer for Per-flow QoS model operations.
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