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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 the QoS support for V2X and sent an LS response [2] to RAN2 which included some progresses they were made and some issues requesting RAN2 feedback. 
	1)	Verification of the provided PC5 QoS parameters. SA2 welcomes RAN2 feedback on whether the parameters sufficient or additional information/mechanism is required.
3)	Whether the case of V2X communication is sharing the same radio resources with other applications using PC5 transmission, e.g. MCPTT, needs to be addressed, and whether additional mechanisms are required to satisfy V2X QoS requirements.


In this contribution, we will look through the progresses in SA2 first and then analyze the potential impacts on RAN2, and give our views on above issues.
Discussion
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 are proposed to be defined for LTE-Uu based V2X message transmission for V2V/P Services. In addition, one solution on QoS handling for PC5 based message is captured in TR 23.785 [3]. In the solution, it is specified that PPPP applies to V2X communication using PC5 and MME provides the UE-PC5-AMBR based on subscription information to the eNB as part of the UE context information. When network scheduled operation mode is used, eNB uses the priority information for priority handling and UE-PC5-AMBR for capping the UE PC5 transmission in the resources management. The detailed information is excerpted from TR 23.785[3] as follows.
	When PC5 is used for the transmission of V2X messages, the following principles are followed:
-	ProSe Per-Packet Priority (PPPP) defined in clause 5.4.6.1 of TS 23.303 [5] applies to the V2X communication using PC5.
-	The application layer sets the PPPP of the V2X message when passing it to lower layer for transmission.
-	The mapping of application layer V2X message priority to PPPP is based on pre-configuration on the UE. The configuration of such mapping on the UE is out of scope of 3GPP.
-	Core Network, i.e. MME, provides the UE-PC5-AMBR based on subscription information to the eNB as part of the UE context information.
-	When network scheduled operation mode is used, following additional principles apply:
-	UE provides priority information reflecting PPPP to the eNB for resources request.
-	When the eNB receives a request for PC5 resource from a UE, the eNB can deduce the packet delay budget and reliability from the priority information from the UE.
-	eNB can use the priority information for priority handling and UE-PC5-AMBR for capping the UE PC5 transmission in the resources management.

The V2X messages for V2V/P Services can be transmitted periodically or based on a certain event. LTE-Uu based V2X message transmission for V2V/P Services has to fulfil the following latency requirement:
-	100 ms for V2X message delivery from the transmitting UE and to the receiving UEs
The V2X message can be delivered via Non-GBR bearer as well as GBR bearer. However, there is neither existing standardized Non-GBR QCI nor existing standardized GBR QCI which meets the latency requirement for V2X message delivery for V2V/P Services. Therefore, this solution proposes to define a new Non-GBR QCI value and a new GBR QCI value for V2X messages for QoS support.


As we can see, UE-PC5-AMBR is only applicable for network scheduled mode for PC5-based V2X transmission. 
Observation 1: UE-PC5-AMBR is only applicable for network scheduled mode for PC5-based V2X transmission.
Observation 2: The newly defined Non-GBR QCI and GBR QCI are only used for LTE-Uu based V2X message transmission for V2V/P Services.
RAN2 impacts
In this section, we discuss the potential QoS handling procedure in RAN based on SA2’s progress. 
As it is stated each V2X message is sent to AS layer with a PPPP which sets by application layer and UE provides priority information reflecting PPPP to the eNB for resources request. As we know, in Rel-13 ProSe, UE can report SL BSR to the eNB for scheduled resource allocation. Since the mapping relations between PPPP and LCGID are configured by eNB, the eNB can implicitly know the PPPP based on the LCGID in the SL BSR and then allocate resources. It is reasonable to reuse this method for PC5-based V2V transport. To be specific, eNB configures the mapping between PPPP and LCG for vehicle UE. Then the eNB can indirectly know the priority information when receiving V2X SL BSR from vehicle UE for resources request, as the LCG is indicated in the V2X SL BSR.
Proposal 1: The Rel-13 ProSe priority handling for resource request could be reused for PC5 based V2V transport.
When receiving V2X SL BSR from vehicle UE, the eNB allocates PC5 resources for vehicle UE according to the V2X SL BSR and UE-PC5-AMBR of the UE. Based on the legacy LTE speficiation, UE-AMBR is used to limit the aggregate bit rate that can be expected to be provided across all Non‑GBR bearers of a UE (e.g. excess traffic may get discarded by a rate shaping function). Each of those Non‑GBR bearers could potentially utilize the entire UE‑AMBR, e.g. when the other Non‑GBR bearers do not carry any traffic. Considering UE-PC5-AMBR, it can limit the aggregate bit rate that can be expected to be provided across all SL logical channels of a vehicle UE. The eNB could enforce UE-PC5-AMBR by controlling the amount of PC5 resources allocated to vehicle UE. 
Proposal 2: The UE-PC5-AMBR should limit the aggregate bit rate that can be expected to be provided across all SL logical channels of a vehicle UE.
On the other hand, if the UE autonomous resource allocation is used by vehicle UE, it is hard for eNB to enforce the UE-PC5-AMBR during the PC5 resource allocation. However, in order to avoid excessive PC5 resources occupation, it is suggested to enforce the UE-PC5-AMBR for UE autonomous resource allocation as well. For example, the RRC_CONNECTED vehicle UE could be configured the UE-PC5-AMBR along with the PC5 transmission resource pools for autonomous resource allocation. Then the vehicle UE could restrict its PC5 resource occupation based on the configured UE-PC5-AMBR. As to RRC_IDLE vehicle UE, eNB can broadcast a cell-specific UE-PC5-AMBR so that the UE could restrict its resource occupation correspondingly.
Proposal 3: In order to avoid excessive PC5 resources occupation, it is suggested to enforce the UE-PC5-AMBR for UE autonomous resource allocation as well. For example, eNB may send UE-PC5-AMBR in dedicated or broadcast signalling to restrict the vehicle UE’s PC5 resource occupation.
According to the SA2’s LS [2], another issue worth noting is whether the case of V2X communication is sharing the same radio resources with other applications using PC5 transmission, e.g. MCPTT. Based on our understanding, RAN1 is designing new PC5 resource pool structure to adapt to the low latency and high mobility characteristics of V2X communication. This newly designed resource pool may not be compatible with the R12/R13 PC5 resource pool. In addition, the PC5 resource pool for V2X communication shall be broadcast through a new SIB21 instead of SIB18. Last but not the least, different carriers shall be specified for V2X and public safety usage. Based on the above analysis, it is unlikely to share the radio resource of V2X communication with that of public safety communication, such as the MCPTT.
Proposal 4: It is unlikely that the radio resources of V2X communication are shared with that of public safety communication, such as the MCPTT.
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In this contribution, we first looked through SA2 progress on QoS handling for PC5-based V2X transmission. Based on SA2 progress, we discussed the potential impacts on RAN. And we have the following observations and proposals:
Observation 1: UE-PC5-AMBR is only applicable for network scheduled mode for PC5-based V2X transmission.
Observation 2: The UE-PC5-AMBR can limit the aggregate bit rate that can be expected to be provided across all SL logical channels of a vehicle UE.
Proposal 1: The Rel-13 ProSe priority handling for resource request could be reused for PC5 based V2V transport.
Proposal 2: The UE-PC5-AMBR should limit the aggregate bit rate that can be expected to be provided across all SL logical channels of a vehicle UE.
Proposal 3: In order to avoid excessive PC5 resources occupation, it is suggested to enforce the UE-PC5-AMBR for UE autonomous resource allocation as well. For example, eNB may send UE-PC5-AMBR in dedicated or broadcast signalling to restrict the vehicle UE’s PC5 resource occupation.
Proposal 4: It is unlikely that the radio resources of V2X communication are shared with that of public safety communication, such as the MCPTT.
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