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1 Introduction
Support of QoS depending on the outcome of SA2 is one of the objectives in the V2X WID [1]. Furthermore, SA2 has confirmed the QoS that should be technically supported for PC5-based V2X, and informed RAN2 about the specific QoS metrics respectively for the scheduling resource allocation mode and the UE autonomous resource selection mode in their response LSs [2] and [3]. 
Towards the objective in V2X WI and in light of the inputs from SA2, this contribution discusses how to support the QoS requirements for PC5-based V2X from the RAN side, and specifies some related solutions from a higher-layer perspective.
2 Discussion 
In SA2, the discussions of QoS for PC5-based V2X were differentiated by the resource allocation modes of PC5-based V2X. Besides, according to [2] and [3], SA2 concluded that the specific QoS metrics which need to be supported for scheduled resource allocation (Mode 3) and UE autonomous selection (Mode 4) of PC5-based V2X should be different from each other.  
Observation 1: According to SA2, the specific QoS metrics that should be supported for PC5-based V2X are different for scheduled resource allocation and UE autonomous resource selection.
In the rest of the contribution, therefore, we will discuss how to support the QoS metrics that apply to scheduled resource allocation and UE autonomous resource selection respectively.

2.1 QoS Support for Scheduled Resource Allocation (Mode 3)
As in [2], SA2 reached their conclusions about the specific QoS set that should be supported by the scheduled resource allocation mode for PC5-based V2X, as follows
	· For PC5 based V2X message: 

· MME, provides the UE-PC5-AMBR based on subscription information to the eNB as part of the UE context information 

· Each V2X packet is sent to AS with a PPPP.

· 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. The mapping between priority information and packet delay budget /reliability may be based on provisioning e.g. O&M configuration or be defined in specification. 


Similar to legacy eNB scheduling, a UE with Mode 3 depends on the eNB to schedule dedicated SL resources sufficient to meet its QoS requirements. According to [2], the UE can provide priority information reflecting PPPP to the eNB for a resource request and the eNB can deduce the other QoS requirements, e.g. delay budget, from this priority. In such a manner, therefore, the eNB is able to obtain the specific QoS requirements of the V2X messages to be transmitted by the UE and schedule SL resources to guarantee these requirements accordingly. Particularly, the priority information can be conveyed by the sidelink BSR, which is in line with existing sidelink communication. 

By contrast, for the UE-specific AMBR, the eNB can assign the UE a limited amount of SL resource to restrict its total transmission rate below its specific AMBR limitation. How the eNB assigns the specific SL resources to meet these QoS requirements of a UE is up to eNB implementation. 
Proposal 1: For scheduled resource allocation (Mode 3), a UE can inform the eNB the priority information of V2X messages by sidelink BSR, which enables the eNB to deduce the QoS requirements of the UE’s V2X messages and schedule SL resources to meet them via eNB implementation. 
2.2  QoS Support for UE Autonomous Resource Selection (Mode 4)
The QoS that ought to be supported for Mode 4 are currently concluded by SA2 as follows [3]
	SA2 has discussed three questions asked by RAN2 and would like to provide the following answers:

Q1) RAN2 kindly asks SA2 to take the above RAN2 agreements into account and to give feedback on whether the above RAN2 assumption on not enforcing AMBR for mode 2 is reasonable.
A1) SA2 confirms that enforcing UE-PC5-AMBR is not necessary for mode 2 operation. This is because the network is not expected to control the amount of resources consumed when the UE operates in mode 2.

Q2) RAN2 kindly asks SA2 to give feedback on whether the upper layer provides PDB information in addition to PPPP, or if PPPP also implicitly indicates this information and how this is achieved for mode 2 operation. 
A2) SA2 considers the PDB as the latency requirement from the application layer (i.e. 20ms or 100ms as defined in TS 22.185). The latency can be derived from PPPP by the AS layer, which is based on the mapping between the PPPP and latency provided by configuration to be defined in SA2


Hence, at least latency and priority should be supported for Mode 4 according to SA2.
Current specification in PHY has specified some procedures to fulfil the latency requirements for Mode 4 as follows [4]:

	14.1.1.6
UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4
<Text Removed Here>
1) A candidate single-subframe resource for PSSCH transmission 
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In particular, this means when a UE (re-)selects sidelink resources with Mode 4 at subframe n, its PHY layer will provide only the resources bounded in those subframes no later than n+T2 in the available resource set to the MAC, so that the latency requirement of the V2X messages to be transmitted can be fulfilled as long as T2 is set as a proper value no greater than the actual latency requirement regardless the specific resources the UE actually selects. 
This mechanism requires the MAC layer to instruct the actual latency requirements of the V2X messages to be transmitted to the PHY, depending on which sidelink logical channel these V2X messages are actually from. However, when multiple sidelink logical channels are setup for different types of V2X messages with different latency requirements (i.e. 20 ms and 100 ms), the MAC layer may face difficulty in determining which specific latency requirement among the logical channels should be instructed to the PHY layer for the setting of T2. 
To solve the above problem, the MAC layer may work as follows:

· For the resource (re-)selection of multiple transmissions (resource reservation), the reservation process should be associated with a specific logical channel whose latency requirement is then instructed to the PHY to derive the available resource set. 
· For the resource (re-)selection of a single transmission (one-shot selection) and also random selection, we think that each time of (re-)selection should be triggered by a specific sidelink logical channel [2] and thus the latency requirement of this specific logical channel  should be instructed to the PHY to derive the available resource set. 

Proposal 2:  For the resource (re-)selection of multiple transmissions, the reservation process should be associated with a specific logical channel whose latency requirement is instructed to the PHY, so that the PHY provides only the resources bounded in the subframes not exceeding the latency requirement of the associated logical channel as the available resource set. 
Proposal 3:  For the resource (re-)selection of single transmission (one-shot) and random selection, each time of (re-)selection should be triggered by a specific sidelink logical channel whose latency requirement is instructed to the PHY, so that the PHY only provides the resources bounded in the subframes not exceeding the latency requirement of this logical channel as the available resource set. 
With the above proposals, the PHY layer will not provide the resources that exceed the latency requirements of the related V2X messages at all, so that no matter what specific resources are selected by the UE, the latency requirements of the related V2X messages are ensured to be satisfied. 
3 Conclusion
This contribution discusses how to support the QoS for PC5-based V2X transport. Some proposals are proposed as follows. 

Observation 1: According to SA2, the specific QoS metrics that should be supported for PC5-based V2X are different for scheduled resource allocation and UE autonomous resource selection.
Proposal 1: For scheduled resource allocation (Mode 3), a UE can inform the eNB the priority information of V2X messages by sidelink BSR, which enables the eNB to deduce the QoS requirements of the UE’s V2X messages and schedule SL resources to meet them via eNB implementation. 
Proposal 2:  For the resource (re-)selection of multiple transmissions, the reservation process should be associated with a specific logical channel whose latency requirement is instructed to the PHY, so that the PHY provides only the resources bounded in the subframes not exceeding the latency requirement of the associated logical channel as the available resource set. 
Proposal 3:  For the resource (re-)selection of single transmission (one-shot) and random selection, each time of (re-)selection should be triggered by a specific sidelink logical channel whose latency requirement is instructed to the PHY, so that the PHY only provides the resources bounded in the subframes not exceeding the latency requirement of this logical channel as the available resource set.    
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