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1   Introduction
In RAN2#93bis meeting, QoS support for PC5 and Uu based V2X transport was discussed. And an LS [1] was sent to SA2 to ask SA2 to study the QoS requirements for PC5/Uu based V2X and notify RAN2 on the aspects that RAN2 should address or take into account. SA2 discussed about QoS support for V2X and some temporary progresses were made. In this contribution, we will discuss the progress in SA2 and analysis the potential impacts on RAN.
2   Discussion
Requirements for PC5-based V2V transport
According to TR 22.885 [2], V2X messages could be safety or non-safety related messages, and could be periodic or event-triggered messages. Different types of messages may be associated with different priorities. The maximum latency requirement of V2X message transmission is 100ms for normal cases and 20ms for some particular usage. Moreover, V2X traffic should be supported for a maximum transmission frequency of 10 V2X messages per second per UE. The message transmission frequency can be typically regarded as transmission rate. Requirement of high reliability for V2X messages is also stated, e.g. The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions. These requirements need to be considered on both Uu and PC5 based V2V transport. As we can see, QoS requirements for V2X transmission may include priority, latency, transmission frequency and reliability. 
Observation 1: QoS requirements for V2V transmission may include priority, latency, transmission frequency and reliability.
In Rel-13, priority handling based on ProSe Per Packet Priority (PPPP) is supported over PC5. Each D2D packet is associated with a PPPP value which is set by the application layer and provided to AS layer. Each sidelink logical channel is associated with a PPPP value. The D2D packet to be transmitted from upper layer with a PPPP is delivered into the SL logical channel with the same PPPP. Logical channel prioritization is performed only by priority handling among different SL logical channels. The mapping between SL logical channel and PPPP and the configuration of SL logical channel are up to UE implementation. 
As we can see, the QoS mechanism in R13 only addressed the priority aspect. It does not address other QoS requirement from V2V transmission, such as latency, transmission frequency and reliability. Therefore, the PPPP scheme is not sufficient to support V2V QoS requirements and QoS handling over PC5 needs to be enhanced for V2V.
Proposal 1: PPPP scheme is not sufficient to support V2V QoS requirements and QoS handling over PC5 needs to be enhanced for V2V.
QoS enhancements on PC5
SA2 progress
QoS for V2X service has been identified as a key issue in SA2. Based on the recent progress of SA2, a new Non-GBR QCI value and a new GBR QCI value is proposed to be defined for Uu based V2X messages transport. In addition, one solution on QoS handling for PC5 based message is captured in TR 23.785 [3]. This solution is for network scheduled operation mode, in which the EPS system supports QoS handling for a UE to transmit V2X message by PC5. To be specific, during the Attach procedure, according to UE subscription from the HSS and the operator’s policy, MME generates the PC5 based V2V QoS parameters and sends them to eNB. When the UE requests PC5 resource from eNB to send V2X messages over PC5, the eNB configures the UE according to PC5 based V2V QoS parameters received from the MME. There are still some FFS issues left. For example, it is FFS whether new parameters are needed for PC5 based V2X QoS parameters generated by MME, e.g. AMBR, ARP for PC5 Radio Bearer, and how to use QoS parameters of PC5 radio bearer for network scheduled operation mode and UE autonomous resource selection mode.  
Observation 2: The eNB can obtain UE’s PC5 based V2X QoS parameters from EPC and save as UE context based on SA2 progress.
Procedure of QoS handling for PC5-based V2V transport
In this section, we discuss the potential QoS handling procedure in RAN based on SA2’s progress. As we know, EPS bearer QoS parameters basically include QCI and ARP. For GBR bearer, GBR and MBR are additionally defined. Also UE-AMBR and APN-AMBR are defined. Similarly, the MME may deliver the similar QoS parameter, such as QCI, ARP, AMBR and GBR, to eNB for the PC5 based V2V bearer. Upon receiving PC5 based V2V QoS parameters from MME, it is natural for the eNB to configure PC5 radio bearer for the V2V UE just like Uu DRB configuration. The eNB is able to map the PC5 based V2V QoS parameters from MME to the PC5 radio bearer level configurations. In order to guarantee the bit rate of each SL logical channel, PBR should be configured. The configuration parameters of PC5 radio bearer may include priority, PBR and BSD of SL logical channel.
Proposal 2: Upon receiving the PC5 based V2V QoS parameters from MME, it is natural for the eNB to configure PC5 radio bearer for the UE. 
Proposal 3: It is suggested Prioritized Bit Rate (PBR) to be configured and used for guaranteeing the bit rate of the SL logical channel. 
The above QoS handling procedure applies to the RRC_CONNECTED UE. For the RRC_IDLE UE, it is suggested pre-configuration of PC5 based V2V QoS parameters used for QoS handling. Since QoS parameters are UE specific, it is strange and hard for the eNB to control the setup of PC5 radio bearer by SIB which is cell specific. As to out-of-coverage V2V UEs, PC5 based QoS handling could only be supported by the pre-configuration of a set of PC5 based V2V QoS parameters. When the V2V packet data arrives, it is up to UE implementation to setup PC5 radio bearer and corresponding logical channel according to the preconfigured PC5 based V2V QoS parameters. 
Proposal 4: For the V2V UEs in RRC_IDLE state and out-of-coverage, it is up to UE implementation to setup PC5 radio bearer and corresponding logical channel according to the preconfigured PC5 based V2V QoS parameters.
In the following, we give the potential QoS handling procedure for PC5-based V2V transport of connected vehicular UE, as shown in Figure 1. Firstly, eNB obtains UE1’s PC5 based V2V QoS parameters from MME and saves this info as UE context. Optionally, UE1 can indicate its PC5 transmission interest and QoS requirement to eNB. The eNB can decide whether to setup a new PC5 radio bearer and the corresponding logical channel. If yes, eNB may send the PC5 radio bearer configuration according to the PC5 based V2V QoS parameters to UE1 through RRCConnectionReconfiguration message. Meanwhile, the eNB may send the PC5 resource configuration for the PC5-based V2V transmission. Upon receiving these configurations, UE1 sets up PC5 radio bearer to transmit V2X messages over PC5. 
One more question is if the PPPP in R13 is still useful since the bearer level priority is configured in the above QoS handling procedure. As we know, the PPPP is used not only for the priority handling but also for filtering data packet to the corresponding logical channels. In our opinion, if the SA2 decides that the PC5 bearer TFT will also be designed and delivered to the V2V UE together with the QoS parameters, the PPPP could be removed from V2V since the UE may filter the data packet to the PC5 bearer based on the TFT and then schedules the data packet based on the bearer level priority. However, if the PC5 bearer TFT is not available, the PPPP is still necessary for the data packet filtering. 
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Figure 1 Procedure of QoS handling for PC5-based V2V transport
3   Conclusion
In this contribution, we first analysed QoS requirements for V2V. Then we summarized SA2 progress on QoS handling for PC5-based V2X transmission. Based on QoS requirements for V2V and SA2 progress, we analysed the potential impacts on RAN and the general procedure of QoS handling for PC5-based V2V transport was presented. And we have the following observations and proposals:
Observation 1: QoS requirements for V2V transmission may include priority, latency, transmission frequency and reliability.
Proposal 1: PPPP scheme is not sufficient to support V2V QoS requirements and QoS handling over PC5 needs to be enhanced for V2V.
Observation 2: The eNB can obtain UE’s PC5 based V2V QoS parameters from EPC and save as UE context based on SA2 progress.
Proposal 2: Upon receiving the PC5 based V2V QoS parameters from MME, it is natural for the eNB to configure PC5 radio bearer for the UE.
Proposal 3: It is suggested Prioritized Bit Rate (PBR) to be configured and used for guaranteeing the bit rate of the SL logical channel.
Proposal 4: For the V2V UEs in RRC_IDLE state and out-of-coverage, it is up to UE implementation to setup PC5 radio bearer and corresponding logical channel according to the preconfigured PC5 based V2V QoS parameters.
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