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1.
Introduction

The release 13 WI "Enhanced LTE Device to Device Proximity Services" [1] includes the objective to define enhancements to enable "priority of different groups support". This objective relates to priority aspects that were initially considered for release 12 but could not be fully concluded, partly as a consequence of the need for further information from SA2. For release 13, SA2 continue to discuss priority aspects and are expected to provide RAN2 with more input in due course.
2
Discussion
The following sections identify the aspects of ProSe specified in release 12 that have some relation to priority handling and discuss how they may need to be enhanced in release 13.
2.1
Logical channel prioritisation
In release 12 there is no information provided to the access stratum about the relative priority of traffic to be transmitted over PC5, and consequently there is no specified UE behaviour for how to handle traffic of different priorities. The transmit side of the UE must establish at least one separate sidelink radio bearer (SLRB) for each Destination L2 ID to which it transmits, and within each Destination L2 ID the UE implementation may choose to establish additional SLRBs if there is a need to separate different traffic flows (e.g. voice and data). The order in which the logical channel prioritisation function serves the data queued on the SLRBs is left to UE implementation.
Two approaches may be considered for the introduction of priority handling in release 13:

Approach 1: Single priority level associated with each packet received from upper layers. 


As described above the UE must establish at least one separate SLRB for each separate Destination L2 ID. The UE uses the priority level to decide whether to establish any additional SLRBs for the same Destination L2 ID. The UE performs logical channel prioritisation (i.e. deciding the order to serve the data queued on different SLRBs) based only on the priority level (i.e. the ProSe Group is not considered logical channel prioritisation).
Approach 2: Hierarchical priority structure with a first level of priority associated with the ProSe Group and a second priority level associated with each packet received from upper layers.

As for approach 1, the UE must establish at least one separate sidelink SLRB for each separate Destination L2 ID. The UE uses the second priority level to decide whether to establish any additional SLRBs for the same Destination L2 ID. The UE performs logical channel prioritisation in 2 steps: firstly data is served according to the Prose Group priority; and secondly, within each ProSe Group, the data served according to the second level priority. 

Considering the two options, approach 2 seems to offer less flexibility due to always considering the ProSe Group priority before the traffic priority. For example, consider a UE that participates in 2 ProSe Groups where group A communication is typically higher priority than group B communication. Due to the inflexible prioritisation it would not be possible to support an emergency situation within group B where it would be desirable to prioritise this specific group B traffic over all other traffic. Conversely such a situation could be handled with approach 1. Based on this limitation of approach 2, it is proposed that priority handling is introduced in accordance with approach 1.
Proposal 1: A single priority level associated with each packet is provided from upper layers. There is no priority associated with a ProSe Group.
Proposal 2: UE uses the priority level to decide whether to establish more than one SLRB for a given Destination L2 ID
Proposal 3: UE uses the priority level to perform logical channel prioritisation. The ProSe Group is not considered in logical channel prioritisation.
Note the above proposals do not preclude an application layer behaviour that gives all traffic associated with a group A a higher priority than all traffic associated with a group B; it is still possible to achieve a hard prioritisation of group A over group B if that is what is required from the application perspective but it does not place such a hard group prioritisation into the design of the system.

2.2
Buffer Status Reporting
For mode 1 operation the UE provides buffer status reports to the eNB. The BSR provides the eNB with a buffer occupancy value per group index and per Logical Channel Group ID (LCGID). The group index is required so that the eNB can provide separate SL grants for each Destination L2 ID for which the UE has data buffered, as it is not possible for the UE to mix data for more than one Destination L2 ID in a single transmission. While it would be possible in release 13 for the group index to confer some priority information to the eNB, the proposal 1 above implies that the eNB should not use the group index in this way.

In release 12 the LCGID field is a 2 bit field that is required to be set to "11". This means that even if the UE chooses to establish 2 SLRBs for a given Destination L2 ID then the UE must report a single combined buffer occupancy value for both SLRBs. In release 13, the LCGID field can be used to provide priority level to the eNB. 

Proposal 4: Priority information is provided to the eNB by mapping the priority level to a LCGID value. The eNB derives priority information only from the LCGID field.
2.3
Mode 2 resource pool selection
In release 12, the transmission resource pool used for mode 2 operation (in commTxPoolNormalCommon or commTxPoolNormalDedicated) can contain up to 4 separate transmit pools, but it is specified that the UE must always use the first pool from the list. This approach was agreed towards the end of release 12 discussions due to uncertainty about the purpose of the 4 pools and the best approach for the UE to select the pool to use. 

One option for release 13 would be to select the transmit pool based on the priority of the traffic, for example so that higher priority traffic could be supported in a pool that may be more lightly loaded. However, there is no guarantee that pool assigned for higher priority traffic will not become heavily loaded, and hence it is not clear at that stage it would be beneficial to use priority to select the mode 2 transmit pool. Currently, we think that further consideration is required before concluding the best approach for mode 2 resource pool selection.

3
Conclusions

The contribution has discussed aspects related to the introduction of priority handling in release 13 ProSe. The following proposals are made:
Proposal 1: A single priority level associated with each packet is provided from upper layers. There is no priority associated with a ProSe Group.

Proposal 2: UE uses the priority level to decide whether to establish more than one SLRB for a given Destination L2 ID

Proposal 3: UE uses the priority level to perform logical channel prioritisation. The ProSe Group is not considered in logical channel prioritisation.

Proposal 4: Priority information is provided to the eNB by mapping the priority level to a LCGID value. The eNB derives priority information only from the LCGID field.
4.
References

[1]
RP-150441, Approved WI on "Enhanced LTE Device to Device Proximity Services"
2

