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1 Introduction

One of the objectives of enhanced LTE D2D Proximity services work item [1] is to define enhancements to D2D communication to support group priority:

In this contribution, we discuss mechanisms for supporting priority between different D2D communication groups. 
2 Priority Handling for D2D Communication
At the physical layer, two options for enabling priority handling between different communications groups are allocating different control/data resources for UEs and modifying the transmission behaviour based on group priority. 
2.1 Mode 1 priority handling
In the case of Mode 1 D2D communication, since the eNB handles the resource allocation, the eNB can potentially prioritize a UE’s resource request for transmitting to a high priority group than another UE’s resource request for transmitting to a low priority group. In addition, the eNB can utilize higher layer group mapping information to also prioritize multiple resource requests from a UE for different destination based on group priority. 
At the UE, multiple destination groups may be simultaneously active. Currently the resource allocation grant from the eNB signaled in PDCCH does not indicate the destination group for which the grant is allocated. The grant is allocated to UE. However, the UE can use a higher layer group mapping to transmit to destination group(s) using the allocated resources in decreasing priority order of destination group(s). As a result, the existing Rel-12 physical layer design for Mode 1 D2D communication seems sufficient to support priority handling between different communications groups.
Observation 1: The existing Rel-12 physical layer design for Mode 1 D2D communication seems sufficient to support priority handling between different communications groups.
2.2 Mode 2 Resource pool configuration
In the case of Mode 2 D2D communications, Rel-12, the resource allocation is distributed within multiple configured resource pools. One straightforward way to support group priority for Mode 2 is to associate different group priorities with the multiple resource pools. The UE then selects the resource pool corresponding to priority of destination group to which the UE wants to transmit. Assuming sufficient resources for multiple non-overlapping resource pools can be configured by the network, collisions between different groups can be fully avoided.
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Figure 1. Configuration of multiple resource pools for different groups.
Observation 2: Associating priorities with multiple configured resource pools can be used to avoid collisions of transmissions between different groups.
2.3 SA transmission probability
Another approach for supporting priority between groups within the same resource pool is to introduce a SA transmission probability similar to the one configured for Type 1 D2D discovery [2]. If multiple SA transmission probabilities are configured to be associated with different groups, a statistical priority over time between groups can be achieved. Although, strict priority handling cannot be enforced for every transmission, this approach provides the flexibility to adjust the average priority between groups to be adapted based on resource pool size, traffic type, and higher-layer group priority mappings. 
Observation 3: A configurable SA transmission probability based on group priority is one mechanism for supporting intra-resource pool priority handling.
3 Conclusions
In this contribution, we discussed various mechanisms for supporting priority handling between groups for Mode 1 and Mode 2 D2D communications. In addition to complexity analysis and performance evaluation of the different approaches, progress in RAN2 regarding higher layer mechanisms for priority handling in Rel-13 should also be taken into account. 
The following observations were made:

Observation 1: The existing Rel-12 physical layer design for Mode 1 D2D communication seems sufficient to support priority handling between different communications groups.
Observation 2: Associating priorities with multiple configured resource pools can be used to avoid collisions of transmissions between different groups.

Observation 3: A configurable SA transmission probability based on group priority is one mechanism for supporting intra-resource pool priority handling.
Based on the observations, the following is proposed:

Proposal 1: Resource pool configuration and SA transmission probability based on group priority should be further studied as priority handling mechanisms in Rel-13 eD2D.
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4.1	Objective of SI or Core part WI or Testing part WI


The objective of this work item is to enhance LTE device to device, both for discovery and communication. 


:


Define enhancements to D2D communication to enable the following features:


Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)


Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
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