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Abstract of the contribution: This paper clarifies PFI allocation for communication modes.
1. Discussion
1st Proposal:

It has been agreed that V2X layer allocates PFI to PC5 QoS parameters and V2X Service, and it is provided to the AS layer for V2X communication. The Application layer may require the same PC5 QoS parameters for V2X packets transmission over unicast, groupcast and broadcast communications over PC5. In this case, it is not clarified whether PFI value can be same between different V2X communication mode e.g., broadcast/groupcast/unicast. There are two alternatives as below:
· Alternative 1 is to assign different PFIs for each communication mode even though those PFIs indicate the same PC5 QoS parameters. Based on per-flow PC5 QoS model as specified in TS 23.287, the V2X packets shall be sent from the V2X layer to the Access Stratum layer within PC5 QoS Flows identified by different PFIs. In this approach, the AS layer can determine V2X communication mode based on PFI when it receives V2X packets from the V2X layer.
· Alternative 2 is to use same PFI value for all communication modes. In this approach, the V2X layer should indicate the communication mode whenever packet delivery. In this approach, the AS layer can determine V2X communication mode based on the indication when it receives V2X packets from the V2X layer. It is not desired operation for per-flow V2X communication.

Therefore, this paper proposes to go for alternative 1, i.e. assign PFI with avoiding duplication between different communication modes.

2nd proposal:

In unicast communications over PC5, the mode of communication (i.e. unicast in this case) is provided to the AS layer when the unicast link is established. Once the V2X layer provides the information to the AS layer, the AS layer stores the information and uses it for the subsequent message transmission. This mechanism reduces the information exchanged between V2X layer and AS layer efficiently. 

The similar mechanism can be applied to broadcast and groupcast communications over PC5, if Alternative 1 is adopted. When the V2X layer configures the AS layer with PFI and PC5 QoS parameters, the V2X layer can also provide the corresponding communication mode for the PFI. The AS layer stores the information and uses it for the subsequent message transmission.
3rd proposal:

In addition, following yellow text looks redundant as it is already covered by the blue text.
“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.”

So it is proposed to remove yellow text.
2. Proposal
It is proposed to agree the following changes into TS 23.287.
1. The UE assigns PFI based on the PC5 QoS parameters derived for V2X service per communication mode of V2X communication over PC5
2. Communication mode is provided when V2X layer sets PFI and PC5 QoS Parameters.

3. Remove “The PFI is unique within a same destination”
* * * * Start of Changes * * * * 

5.2.1
V2X communication over PC5 reference point
5.2.1.1
General

For V2X communication, two types of PC5 reference points exist: the LTE based PC5 reference point as defined in TS 23.285 [8], and the NR based PC5 reference point as defined in clause 4.2.3. A UE may use either type of PC5 or both for V2X communication depending on the services the UE supports. The V2X communication over PC5 reference point supports roaming and inter-PLMN operations. V2X communication over PC5 reference point is supported when UE is "served by NR or E-UTRA" or when the UE is "not served by NR or E-UTRA".

A UE is authorized to transmit and receive V2X messages when it has valid authorization and configuration as specified in clause 5.1.2.

The V2X communication over PC5 reference point has the following characteristics:

-
V2X communication over LTE based PC5 reference point is connectionless, i.e. broadcast mode at Access Stratum (AS) layer, and there is no signalling over PC5 for connection establishment.

-
V2X communication over NR based PC5 reference point supports broadcast mode, groupcast mode, and unicast mode at AS layer. The UE will indicate the mode of communication for a V2X message to the AS layer as described in clause 5.4.1. 
Signalling over control plane over PC5 reference point for unicast mode communication management is supported.

-
V2X services communication support between UEs over PC5 user plane.

-
V2X messages are exchanged between UEs over PC5 user plane.

-
Both IP based and non-IP based V2X messages are supported over PC5 reference point.

-
For IP based V2X messages, only IPv6 is used. IPv4 is not supported.

The identifiers used in the V2X communication over PC5 reference point are described in clause 5.6.1. UE decides on the type of PC5 reference point and Tx Profile to use for the transmission of a particular packet based on the configuration described in clause 5.1.2. When the LTE based PC5 reference point is selected, the QoS handling corresponding procedures are defined in TS 23.285 [8]. When NR based PC5 reference point is selected, the QoS handling and procedures are defined in clauses 5.4.1 and 6.3.
If the UE has an ongoing emergency session via IMS, the ongoing emergency session via IMS shall be prioritized over V2X communication over PC5 reference point.

NOTE:
The emergency session via IMS setup is based on appropriate regional/national regulatory requirements and operator policies as defined in TS 23.501 [6].
* * * * Second Changes * * * * 

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). PFI is assigned by the UE. 
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: Details of PC5 QoS rules are FFS.
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.


[image: image1.emf]a)  Service requirements

o

u

t

p

u

t

Derived PC5 QoS parameters

PC5 QoS rules

Application layer

V2X layer

i

n

p

u

t

b)  No information about 

Service requirement

Authorized PC5 QoS parameters

Configuration of authorized PC5 

QoS parameters corresponding 

to the V2X service


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 UE assigns PFI based on the PC5 QoS parameters derived for V2X service per communication mode of V2X communication over PC5
.

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.
* * * * 3rd Changes * * * * 

5.4.1.2
QoS handling for broadcast mode V2X communication over PC5 reference point
When PC5 broadcast is used for the transmission of V2X service data, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:

-
PC5 QoS parameters defined in clause 5.4.2 are applied.
-
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. 

-
If the application layer does not provide service requirements for the V2X services, the V2X layer determines the PC5 QoS parameters based on the mapping between services types and PC5 QoS parameters as defined in clause 5.1.2.1.
-
The V2X layer assigns a PC5 QoS Flow Identifier (PFI) and associates the PC5 QoS parameters to the PFI.

-
The V2X layer provides the PFI, PC5 QoS parameters, and communication mode of V2X communication over PC5 (i.e., broadcast mode) to AS layer for Per-flow QoS model operations.
-
The V2X layer passes the V2X service data along with PFI to the AS layer for transmission.

When the autonomous resources selection mode is used, following additional principle applies:
-
The UE can use the PC5 QoS parameters for PC5 QoS handling.
Editor's Note: The QoS handling for network scheduled operation mode is FFS.
5.4.1.3
QoS handling for groupcast mode V2X communication over PC5 reference point
The QoS handling described in clause 5.4.1.2 is applied with the following additions:

-
The V2X layer provides the PFI, PC5 QoS parameters, and communication mode of V2X communication over PC5 (i.e., groupcast mode) to AS layer for Per-flow QoS model operations.
5.4.1.4
QoS handling for unicast mode V2X communication over PC5 reference point
The QoS handling described in clause 5.4.1.2 is applied with the following additions:

-
The V2X layer provides the PFI, PC5 QoS parameters, and communication mode of V2X communication over PC5 (i.e., unicast mode) to AS layer for Per-flow QoS model operations.
-
The PFI and PC5 QoS parameters are negotiated during the Layer-2 link establishment procedure as described in clause 6.3.3.1.
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