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1. Introduction
It was agreed that the D2D operation mode can be dependent on the definition of “coverage.”
Agreements:

· From a transmitting UE perspective a UE can operate in two modes for resource allocation:

· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information

· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed

· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information

· FFS if the resource pools for data and control are the same

· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed

· D2D communication capable UE shall support at least Mode 1 for in-coverage

· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage

· FFS: Definition of out-of-coverage, edge-of-coverage, in-coverage

Agreement:

· For example, definition of coverage areas is at least based on DL received power

This contribution discusses how to define the coverage areas in the above agreement and the related D2D operations. 
2. Discussion
“Definition of coverage” in FFS bullet of the agreement above will have to be discussed in operation mode selection perspective rather than in coverage categorization perspective. Basically the motivation of this discussion would be for network to control the interference caused by D2D operations. To be specific, interference from Mode 1 D2D communication transmission is under the full control of eNB including the resource allocation and power control. If we adopt the eNB signaling method in [1], it becomes possible for eNB to dynamically control Mode 1 D2D transmissions. Furthermore, if PUSCH timing is reused for Mode 1 D2D communications [2], there is no difference between WAN UL signal and Mode 1 D2D signal from the interference viewpoint. In contrast, eNB is not able to fully control Mode 2 D2D transmission by its distributed nature. Also, it will be infeasible to use PUSCH timing for the transmission timing of Mode 2 D2D communication transmissions, which requires some guard band configuration to protect WAN signals in the same subframe. Therefore, Mode 2 D2D communication transmissions can cause much more impact on WAN operations than Mode 1 transmissions, and the detailed impact is dependent of the exact operation the network is performing to mitigate interferences from D2D to WAN. 
Considering the difference between D2D communication Mode 1 and Mode 2 in terms of impact on WAN, the current agreement has the intention that D2D communication Mode 2 is allowed only in a region far enough from the eNB so that the interference from D2D communication Mode 2 becomes manageable at the eNB side. In that sense, “edge-of-coverage” is nothing but an area in which D2D communication Mode 2 is allowed by the eNB. As the interference level experienced at the eNB is dependent of the pathloss between the eNB and a transmit UE of D2D communication Mode 2, it is straightforward to use RSRP as the metric to define “in-coverage” and “edge-of-coverage.” In other words, a UE is allowed to operate D2D communication Mode 2 only when the RSRP is less than a threshold. If the RSRP is higher than the threshold, the UE shall solicit eNB’s grant for D2D communication Mode 1. In this sense, the definition of “edge-of-coverage” is not necessary but only the criterion for determining in which condition a UE is allowed to operate D2D communication Mode 1 and Mode 2.

Because of the different interference characteristic and transmit timing between D2D communication Mode 1 and Mode 2, it is beneficial to separate their resource pools in the time domain. This implies that, if D2D communication resource pool is configured for D2D UEs, those for Mode 1 and Mode 2 are separately configured. 
Also, the impact of D2D communication Mode 2 is dependent of the interference mitigation operation the eNB is operating, so it is beneficial for the eNB to control the RSRP threshold. For example, if an eNB sees no interference issue between WAN and D2D communication Mode 2, it can set the RSRP threshold to the infinity such that no restriction is imposed on operating D2D communication Mode 2 regardless of the UE location. We note that such eNB controlling is in line with RAN2 agreement “The eNodeB controls whether UE may apply Mode 1 or Mode 2 transmission.”
Proposal 1: A UE is allowed to operate D2D communication Mode 2 only when RSRP from a cell is less than the threshold configured by the cell.
Proposal 2: Resource pools for D2D communication Mode 1 and Mode 2 are separately configured.
As for the definition of “out-of-coverage,” it is generally understood that UEs “out-of-coverage” operates D2D without direct control from eNB. Thus, a natural definition of “out-of-coverage” would be the area in which a UE is not able to receive D2D-related control from an eNB. The detailed definition can be studied further after reaching more solid agreements on eNB signalling mechanism for D2D-related control information.

Proposal 3: “Out-of-coverage” is defined as the area in which a UE is not able to receive D2D-related control from an eNB. Further details are FFS.

3. Conclusion
Proposal 1: A UE is allowed to operate D2D communication Mode 2 only when RSRP from a cell is less than the threshold configured by the cell.
Proposal 2: Resource pools for D2D communication Mode 1 and Mode 2 are separately configured.

Proposal 3: “Out-of-coverage” is defined as the area in which a UE is not able to receive D2D-related control from an eNB. Further details are FFS. 
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