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Abstract of the contribution: this paper is proposed to discuss some issues about PC5 QoS Rule for unicast.
1. Discussion
As concluded in the study phase and according to R2-1900064/S2-1812895 “LS response to SA2 on unicast, groupcast and broadcast in NR sidelink”, QoS Flow model is suggested by RAN 2 to be applied to PC5 NR unicast. Also, in TR 23.786, it has been concluded that during the registration PCF can provide PC5 QoS Profile to RAN and PC5 QoS Rules to UE. However, currently there are still some unclear details about PC5 QoS Rule that should be discussed.
1.1. Traffic Filter
For the Uu interface, it is the Packet Filter Sets that are used by UE to determine over which QoS Flow the UL data should be transmitted. In the same principle, there should be the traffic filter over PC5 unicast. Based on R2-1900064/S2-1812895, we can see that RAN 2 assumes the upper layer will provide PC5 QFI with UL data to AS layer.

Observation 1: The output of traffic filter in PC5 QoS Rule is PC5 QFI (PFI).
Depending on the input of the traffic filter, there are the following options:

Option 1: V2X service identifiers

For this case, mapping between V2X service identifier and PC5 QFI is needed.
Since UE can get the V2X service identifier, e.g. PSID or ITS-AID, with the UL packet, UE can find out which QoS Flow the UL data should be transmitted. Then the data and PC5 QFI are sent to AS layer.
However, with this option, the traffic of one or more V2X services can only be transmitted on one QoS Flow, which is obviously not practical. Even in EPS V2X, one V2X service can use several PPPPs or PPPR to achieve different QoS.
Proposal 1: The traffic of one V2X service can be transmitted over more than one QoS Flow.
Option 2: Packet address, e.g. IP 5-tuple, like Uu interface

For this case, mapping between packet address and PQI is needed.

The V2X message can be IP or non-IP based, no matter what protocol is used, the address is allocated by UE and may change for different PC5 links. So it is not possible for PCF to know what address UE will use. Therefore, this option does not work.
Option 3: QoS Requirements e.g. PQI
For this case, mapping between PQI and PFI is needed.
This option can work under the assumption that V2X application on Tx UE will provide the QoS requirements, e.g. PQI and other QoS parameters, if defined. 
Proposal 2: Mapping of QoS Requirements - PFI is used for PC5 traffic filtering at Tx side.
It is possible that UE has several PC5 links. In this case, mapping of QoS Requirements - PFI is unique for different PC5 links.
1.2. PC5 QFI

Based on RAN 2’s solution attached in R2-1900064/S2-1812895, Tx UE may provide PFI to RAN to ask for SLRB configuration, which implies that the PFI in both QoS Profile and QoS Rule associated to the same QoS Flow should be same. To achieve this, PCF should allocate the PFI. 

Proposal 3: PC5 QFI is allocated by PCF.

For Uu interface, when standardized 5QI is less than 64, the standardized 5QI can be used as QFI. With same principle, if standardized PQI is less than the number of PFI, the standardized PQI can also be used as PFI. However, different from the Uu interface, there is no limitation from AS layer on the number of bits of QFI. Also in this release it has been agreed that PC5 PQI can only use the standardized value. Therefore, it is proposed that PCF uses the standardized PC5 PQI as the PFI. 
Proposal 4: PCF uses the standardized PC5 PQI as the PFI.

1.3. PC5 Default QoS Rule
It is possible that the application traffic is sent to V2X layer without QoS requirements. For this scenario, a default QoS rule is necessary so that UE can find out which QoS Flow to use. 
For default QoS rule, it has two possible granularities: per V2X service type or per UE.

If default QoS Rule is configured per V2X service, the mapping between V2X service type, e.g. PSID, and default QoS Rule should be configured to V2X layer, within the provisioned PC5 V2X parameters. 

If default QoS Rule is configured per UE, this QoS rule is not associated with any V2X service. The traffic filter in this QoS Rule should be a match-all filter. 

Proposal 5: Default QoS rule is necessary and may be associated with V2X service, e.g. PSID or ITS-AID.

2. Proposal
It is proposed to agree the following:
Observation 1: The output of traffic filter is PC5 QFI (PFI).

Proposal 1: The traffic of one V2X service can be transmitted over more than one QoS Flow.
Proposal 2: Mapping of QoS Requirements - PFI is used for PC5 traffic filtering at Tx side.
Proposal 3: PC5 QFI is allocated by PCF.

Proposal 4: PCF uses the standardized PC5 PQI as the PFI.

Proposal 5: Default QoS rule is necessary and may be associated with V2X service, e.g. PSID or ITS-AID.
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