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1.
Introduction

RAN2#89bis discussed priority handling for ProSe but was not able to make progress due to insufficient understanding of the requirements on the priority handling solution. RAN2 sent an LS [1] to SA2 containing a number of question to clarify the requirements. In parallel, RAN2 has received an LS from RAN1 [2] asking about priority handling for UE selected resource allocation (i.e. Mode 2) and the aim of this contribution is to discuss what we can reply to RAN1.

2
Discussion

The LS from RAN1 asks the following question:


"RAN1 has discussed the possibility of associating Mode 2 SA and data resource pools to application/group/user priorities.   RAN1would like to ask RAN2 whether this can fulfil the requirements, and if not, whether RAN2 is looking at solutions to handle different priorities"

Although RAN2 is still waiting for confirmation from SA2 about the requirements on priority handling, it should still be possible for RAN2 to discuss and respond to the LS from RAN1. In order not to prejudge the response from SA2, in the paper we just refer to traffic priority without making any assumption whether that is associated to a group, user, packet or something else. 

We understand that the ProSe system should enable higher priority traffic to be transmitted with less delay and lower probability of collision than lower priority traffic. It is easy to see how this can be achieved with the scheduled resource allocation mode as the centralised scheduler has knowledge of the amount and priority of data buffered across all UEs in the cell. However, in the case of UE selected resource allocation (aka Mode 2), which can be used in or out of network coverage, it is less clear how prioritisation across UEs can be achieved. For both cases, prioritisation of traffic originating within a single UE is simple to achieve by UE transmitting higher priority data before lower priority traffic.

The approach discussed within RAN1 is to assign SA and data resource pools to traffic of different traffic priorities. This approach does not necessarily fulfil the objectives of priority handling, as there is can be no guarantee that the resource pool associated to a higher priority will actually be less heavily loaded, and therefore offer lower probability of collision, than a resource pool associated to a lower priority. The performance of such an approach will be highly dependent on the dimensioning of the resource pools compared to the expected amount of traffic within each pool. As a further complication, the network has not visibility of the direct communication traffic within each pool and hence cannot easily adapt the size of the resource pools to match the actual traffic. This aspect is even more challenging for the network when we consider out of coverage operation. However, a notable advantage of this approach is that it is simple to specify within the release 13 time constraints.
As an example of how the approach discussed by RAN1 may perform well, it is possible to imagine that in an extreme emergency a large amount of the highest priority traffic will be created within one resource pool and consequently there may be a high probability of collision. At the same time, other resource pools, which are associated with lower priority traffic, may be relatively lightly loaded and offer a lower collision probability than the higher priority resource pool.
Observation 1: Priority handling offered by association of resource pool to traffic priorities is highly dependent on the dimensioning of the respective resource pools and may not always provide the desired behaviour, but is simple to specify in release 13.
An alternative to assigning resource pools to traffic priorities would be to would be to specify an approach based on sensing the channel to determine whether it is in use prior to transmission and/or detecting collisions with transmissions from other UEs. If the channel is in use or a collision detected then the UE can back-off before re-attempting to transmit, where the back off time may be determined based on the traffic priority. Such a scheme would offer prioritised access to a single large pool of resources and should offer better performance than partitioning the resources. 
However, the disadvantage of this approach is that it is more complex to specify, particularly considering the tight timescale for completion of release 13. RAN1 may need to investigate how the channel sensing and/or collision detection could be performed and RAN2 would need to specify the priority based back-off mechanism.
Observation 2: Prioritised access to a single large resource pool should offer better performance than the partitioning of resources, but may be complex to specify in release 13.
Proposal: RAN2 to discuss priority handling for UE selected resource allocation (Mode 2) and decide how to respond to RAN1.
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Summary:
Observation 1: Priority handling offered by association of resource pool to traffic priorities is highly dependent on the dimensioning of the respective resource pools and may not always provide the desired behaviour, but is simple to specify in release 13.
Observation 2: Prioritised access to a single large resource pool should offer better performance than the partitioning of resources, but may be complex to specify in release 13.
Proposal: RAN2 to discuss priority handling for UE selected resource allocation (Mode 2) and decide how to respond to RAN1.
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