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1 
Introduction

In RAN2 #90 meeting, the issue of sidelink transmission associated with priority for Rel-13 enhanced device to device (D2D) communications was extensively studied. The following agreements were made in [1].
	Agreements 

· The AS is provided with the priority of the data packets to be transmitted on PC5 interface.   The AS doesn’t need to know how the higher layers have determined the priority (pending final SA2 response).  
· For each logical channels there will be an associated priority.
· The creation of logical channels will be left to UE implementation, similar to Rel-12.  In addition to taking source/destination ID of packets into account when creating a logical channel, the UE will also take into account the priority of packets.   
· RAN2 has agreed that for autonomous resource selection, solutions other than static one-to-one association between priorities and resource pools should be considered.   Solutions to address this limitations are FFS.  

· The resource pool is selected, the selection is valid for the entire SA period.  After the SA period is finished the UE may perform resource pool selection again.   FFS whether multiple transmission to different destination IDs can be allowed within one SA period.  


Regarding the pre-emption feature, the below discussions were captured in [1]:

	· US Gov also thinks that we need to consider the pre-emption especially given that we have the half duplex problem.   LG thinks that pre-emption is important but wants to understand the scenario for which this is needed.   US Gov explains that application layer can send the override signal but the lower priority UE may not receive due to the physical layer limitations. Nokia Net wonders if pre-emption is a new requirement.  US gov indicates that pre-emption is very clear in SA1 MCPPT requirement, however thinks that this may not have any SA2 requirements.


At the same time, RAN1 also had discussion on this issue in RAN1 #81 meeting [2]: 

	· For RAN1#82, companies are encouraged to identify the requirements for preemption, and if these have impact on RAN1, possible solutions


In this contribution, we would like to discuss the issues of priority-based sidelink resource pool allocation and pre-emption for Rel-13 D2D mode 2 communications.
2 
Discussion
2.1 
Association of priority and Mode 2 resource pools
Throughout the discussions of RAN2 #90 meeting on sidelink transmission priority, one of the fundamental motivations of PC5 transmission QoS control is to ensure better resource pool access opportunities for higher priority group members, especially for autonomous resource selection mode. Therefore, the Rel-13 Mode 2 resource pools associated with priority should be carefully design to achieve this goal. 
In the following, we propose one solution which balances two basic requirements: (1) the QoS requirement due to priorities; (2) public safety requirement that the resources for some critical mission groups should be guaranteed. 
The figure 1 shows one example of this solution, where each rectangle represents one or one set of dedicated resource pool(s) for one dedicated priority, or one or one set of common resource pool(s) for some or all priorities. Hence, the QoS requirement is fulfilled by allocating different size of resource pools for different priorities, e.g., the size of Mode 2 resource pool(s) associated with priority 1 may be larger than the one with priority 3 if the former one has higher priority. Meanwhile, the public safety requirement is fulfilled by dedicated resource pools to dedicated priority without contention from other priorities; regarding figure 1, there are no overlapping pool(s) among dedicated resource pool(s) belonging to priority 1, 2 and 3 respectively. 



Figure 1. Association of priority and Mode 2 resource pools
Proposal 1:
Each priority may have its own dedicated resource pool; there may be common resource pools for different priorities.
Proposal 2:
After the alignment between SA WG and RAN WG on the concept of “priority”, the “priority” above should have its exact meaning, e.g., group priority or pre-emption priority, or some other forms of priorities.
2.2 
Mode 2 transmission pre-emption
During the discussion of RAN2 #90 meeting, DoC proposed the higher layer may send the override signal to perform pre-emption [1]. One potential feature related to this is floor control, which is, within a group, one user is allowed to talk at a time; so if a UE is selected to talk, it will pre-empt resources of another UE which is in the talk of the same group [3]. However, it is not reasonable that when one UE belonging to one group is selected to talk, nevertheless cannot have enough resources for transmission, other groups must surrender their rights to talk. We believe this is the common problem for all UEs with autonomous resource pool access, and should be addressed in RAN. With careful considerations on factors such as priorities explained in above Proposal 2, pre-emption other than floor control within a group can be operated among groups as well.       

Proposal 3:
Pre-emption can be performed within a group, e.g. for floor control; or among groups, depending on groups’ priorities. 
In legacy LTE system, pre-emption is normally controlled by central node (eNB), which typically knows the network resource usage situation and guides the pre-emption when there are no enough relevant resources, in other words, when the congestion happens. In Rel-12 sidelink communications, it is specified that the UE with Mode 2 transmission randomly selects resources from resource pools. Without resource collision detection mechanism, even with prioritized resource pool allocation, the collision may still occur when there are more than one UE requiring transmission resources from the same resource pool; such a probability of occurrence becomes higher if more UEs are in the same incident area. 
Observation 1:
From RAN perspective, two scenarios are related to pre-emption: (a) there are no enough resources for required transmission; (b) there is resource access collision.
Within the scope of Rel-12, none of the above issues can be well addressed, because the Mode 2 UEs, especially off-network UEs, can’t have any resource usage information around them; on the other hand, there is no detection mechanism to avoid collision. We believe the problem of scenario (a) is more complicated to be solved, as it’s difficult to define “congestion” status of a distributed network.   
Proposal 4:
Collision detection mechanism should be introduced to Mode 2 random resource selection. The details of collision detection/avoidance mechanism can be FFS.
Once the collision is detected before the transmission on the selected resource, depending on the service requirements, priority situation and pre-emption capability, the UE may

(1) perform collision avoidance such as randomly re-selecting another resource;
(2) perform pre-emption right away for quick resource access.

3 
Conclusion

The following is the summary of this contribution:
Observation 1:
From RAN perspective, two scenarios are related to pre-emption: (a) there are no enough resources for required transmission; (b) there is resource collision.
Proposal 1:
Each priority may have its own dedicated resource pool; there may be common resource pools for different priorities.

Proposal 2:
After the alignment between SA WG and RAN WG on the concept of “priority”, the “priority” above should have its exact meaning, e.g., group priority or pre-emption priority, or some other forms of priorities.
Proposal 3:
Pre-emption can be performed within a group, e.g. for floor control; or among groups, depending on groups’ priorities. 
Proposal 4:
Collision detection mechanism should be introduced to Mode 2 random resource selection. The details of collision detection/avoidance mechanism can be FFS.
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