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Introduction
In RAN1 82bis meeting, the resource pool was discussed with following agreements [1]:
· Resource pool
· The concept of resource pool is introduced at least for the purpose of study.
· Resource pool is a set of time/frequency resources where PC5 transmission may occur. Note that Rel-12 D2D communication mode 1 uses all the time/frequency resources as data pool. 
· FFS whether Rel-12 resource pool configuration is reused for PC5-based V2V.
· FFS the number of resource pools configured for a UE
· The need for defining multiple resource pools should be justified.
· FFS whether the number of SA pools can be different from the number of data pools and, if can, FFS whether multiple SA pools can be associated with the same data pool.
How to support different traffic priority is an open issues which are identified in RAN1 #84 meeding[2].
Observations:
· The following issues can be considered for resource allocation for V2V mode 2. It does not mean that each issue requires a solution.
· ……
· Issue 6: Priority
· ……
This contribution is a re-submission of [3], we will firstly analyze the V2V traffic priorities which are defined in ETSI and SAE, and then provide the potential resource allocation mechanism to support these different priorities.  
Discussion
1.1. V2V traffic priorities
In ETSI [4], the Road Hazard Safety (RHS) related V2V traffic is divided into two types: one is the CAM message, the other is DENM message. CAM messages are transmitted periodically when the vehicle is ignited, and the typical time interval is 100ms. And DENM messages are triggered by critical traffic safety situation with relevant priority level, where the details of priority level for different safety situation are shown in table 1. The DENM message shall be transmitted immediately after it is triggered, and then transmitted periodically. The priority level 0 shall be considered as the highest level, which needs to be given precedence.
Table 1: Priority levels under the different traffic safety situation
	Criticality of the traffic safety situation
	Priority level

	Driver awareness situation 
	2

	Warning situation (Driver assistance or automatic action) 
	1

	Pre-crash situation 
	0



In SAE [5], there is a data element used for priority level, which includes 8 bits, currently, the lower five bits are reserved and shall be set to zero. Therefore, only the effective number of priority level is 8 according to current SAE definition and priority level 8 is the highest level. The traffic with higher priority level shall take precedence over that with lower priority. According to SAE [6], 2 priority levels are used in BSMs, one is the priority level 5 which is used for the BSMs with no active events; the other is priority level 7 which is used for the BSMs that include one or more event flag.
Based on above analysis, we can observe that different priority levels are supported in V2V traffic, and the V2V traffic with higher priority shall take precedence over that with lower priority. 
Observation: Different priority levels are supported in current V2V traffic, and the V2V traffic with higher priority shall take precedence over that with lower priority. 
1.2. Considerations on relative resource allocation mechanism
In order to support V2V traffic with different priorities, two options about resource allocation are provided as following:
· Option 1: Dedicated resource pool is reserved for V2V traffic with specific priority.  
This option is similar as the current Rel-13 D2D mechanism, which means that each resource pool will associate with one or a list of priorities (i.e. PPP)[7]. A UE which need transmit V2V traffic with specific priority can select the transmission resource in the associated resource pool(s). There are two ways for resource pool associated with traffic priorities. First, in order to effectively avoid the resource collision between different priorities, the resource pools reserved for different priorities shall be orthogonal in time or frequency domain, it will lead to lower resource efficiency because some higher priority V2V traffic only happens by event triggered.  Second, one resource pool can associate with multiple priorities, which can improve the resource efficiency. But a mechanism is needed to avoid the resource collision between different priorities transmission. 
· Option 2: Higher priority V2V traffic can preempt the resource used by lower priority one.
In this option, it requires that a UE need know the traffic priorities of other UEs. If a UE with lower priority V2V traffic can know that other UE with higher priority V2V traffic will occupy the resource used by itself, it will stop or re-select other resource to transmit its V2V traffic. The priority information can be carried in either explicit or implicit manner. For example, the priority information can be explicitly indicated by SA, or the priority information can be implicitly indicated by the resource used for SA transmission.  However, if only one resource pool is used for V2V transmission, the resource reselection of lower priority transmission due to preemption mechanism will happen more frequently, especially in the case of numerous UEs. 
Base on above discussions, we can find that the two options are complementary to each other. Comparing with option 2, specific priority resource pool mechanism in option 1 can avoid the frequent resource reselection due to the preemption mechanism in option 2, and option 2 can provide a mechanism to avoid the resource collision between different priorities traffic if multiple priorities are associated with one resource pool.  
Proposal: In order to support V2V traffic with different priorities, following resource allocation mechanisms need further study:
· Option 1: Dedicated resource pool is reserved for V2V traffic with specific priority.  
· Option 2: Higher priority V2V traffic can preempt the resource used by lower priority one.
Conclusion 
In this contribution, the V2V traffic priorities are analyzed firstly, and then the considerations on resource allocation are provided.  Particularly, we have following observations and proposals: 
Observation: Different priority levels are supported in current V2V traffic, and the V2V traffic with higher priority shall take precedence over that with lower priority. 
Proposal: In order to support V2V traffic with different priorities, following resource allocation mechanisms need further study:
· Option 1: Dedicated resource pool is reserved for V2V traffic with specific priority.  
· Option 2: Higher priority V2V traffic can preempt the resource used by lower priority one.
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