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1. Introduction
In RAN1 #76 meeting, resource allocation for D2D communication was discussed and the following agreements were reached [1].

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
It can be seen that usage of resource allocation mode largely depends on coverage scenarios. However, the definition of coverage is not very clear. In this contribution, we discussed several criteria for coverage.
2. Possible definitions of coverage scenarios
In LTE cellular, threshold of RSRP and RSRQ are defined for cell selection/re-selection and can be configured by E-UTRAN. Criterion for cell selection is fulfilled when [2]:
Srxlev > 0  AND  Squal > 0
where:

Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation
Squal = Qqualmeas – (Qqualmin + Qqualminoffset)
Parameter Qrxlevmeas is the RSRP measured by UE, Qrxlevmin is the RSRP threshold configured by E-UTRAN via SIB1. Similarly, parameter Qqualmeas is the measured RSRQ and Qqualmin is the threshold configured by E-UTRAN. 
It can be seen that RSRP threshold for cell selection is a key parameter for UE to determine the E-UTRAN coverage. The supported range in specification is -140dBm ~ -44dBm, and the decision on the value is up to the network implementation. 

For D2D communication, a major reason to define coverage scenarios is to choose the suitable resource allocation scheme. For instance, if a D2D transmitting UE is in-coverage, resource allocation Mode 1 can be used; while if a D2D transmitting UE is in edge-of-coverage or out-of-coverage, resource allocation Mode 2 is more feasible. In other words, if a UE is able to communicate with eNB successfully, resource request and resource scheduling can be performed successfully, which means resource allocation Mode 1 is feasible.

Based on the above discussions, it is found that the criterion of network coverage is rather similar to the requirements of cell selection. Therefore, a straightforward way is to reuse the criterion for cell selection to determine whether a UE is in-coverage, partial coverage or out of coverage. As RSRQ may be affected by other factors such as cell load, criterion based only on RSRP is more often used in LTE cellular network deployment. For D2D, the same criterion could be considered, i.e. defining coverage scenarios based on RSRP threshold.
To determine whether UEs are out-of-coverage, RSRP threshold indicated by eNB for cell selection (or marked as RSRP_1 here) can be reused to distinguish {out-of-coverage} and {edge-of-coverage, in-coverage}. LTE supports RSRP threshold ranging from -140dBm to -44dBm. After getting the threshold indicated by eNB, the UE can compare the measured RSRP against the threshold indicated to declare whether it is in network coverage. If yes, an additional RSRP threshold (or marked as RSRP_2 here) will be used to distinguish {edge-of-coverage} and {in-coverage}. This additional RSRP threshold can either be predefined or indicated by eNB, or acquired implicitly from the RSRP threshold used for distinguishing {out-of-coverage} and {edge-of-coverage, in-coverage}. For instance, RSRP_2 can be predefined, e.g. -105dBm, a usually used threshold for determining cell edge UEs in cellular, or based on evaluation; RSRP_2 can also be indicated by eNB via RRC signaling. An example is shown in Fig. 1. UE1, UE2 and UE3 are judged as in-coverage, edge-of-coverage and out-of-coverage respectively according to the criterion discussed above.
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Figure 1 An example of using RSRP to judge the coverage scenario in D2D communication.
Proposal: RSRP threshold indicated by eNB for cell selection can be reused for distinguishing {out-of-coverage} and {edge-of-coverage, in-coverage}; an additional RSRP threshold should be defined to distinguish {edge-of-coverage} and {in-coverage}.

Summary
In this contribution, definition of coverage scenarios was studied. Since we consider that this issue is somehow similar with cell selection in LTE cellular, we propose to adopt similar criterion for UEs to judge the coverage scenario in D2D communication:
Proposal: RSRP threshold indicated by eNB for cell selection can be reused for distinguishing {out-of-coverage} and {edge-of-coverage, in-coverage}; an additional RSRP threshold should be defined to distinguish {edge-of-coverage} and {in-coverage}.
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